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Executive Summary

Context

The period of 2021 to 2024 began with continuing societal responses to and
recovery from the COVID-19 pandemic alongside adjusting to a new relationship
with European Union (EU) and European Economic Area trade (EEA) partners
following the UK leaving the EU. Global supply chains dealt with consecutive
declines and then surges in demand, in many cases driven by government
infection and control measures followed by economic stimulus. Russia’s invasion
of Ukraine in February 2022 transformed the world’s economic and geopolitical
situation and was particularly disruptive to energy and grain supplies. This had
significant consequences for global and UK food security, including widespread
increase in food prices. Conflict in the Middle East further disrupted the system by
altering supply routes and the navigational safety of the Red Sea, but with more
limited consequences, demonstrating the ability of the global trade system to
adjust to localised disruption. Extreme weather conditions in the UK and across
the globe made more likely by climate change have caused further food chain
disruptions but often with more localised impacts.

Findings by theme
By UKFSR theme, the most important takeaways are:
Theme 1: Global Food Availability

¢ Continued stable growth in the production of food, despite geopolitical
and climate shocks
Key statistic: There have been moderate increases in global food
production per capita for most food groups between 2019 and 2022: meat
(+3.85%), roots and tubers (+2.08%), milk (+1.59%), fruit and vegetables
(+1.36%), eggs (+0.77%), and cereals (+0.53%). Total food supply
available for human consumption was 2,985 kilocalories per person per day
in 2022, increasing by 28 calories from 2019. (see Indicator 1.1.1 Global
food production).

e The global trading system in food has also been stable
Key statistic: The percentage of key global cereals, soybeans and meats
traded by volume remains broadly stable with minimal fluctuations between
2021/22 and 2024/25, with the largest changes a 2.4 percentage point (pp)
decrease in pigmeat, 1.3pp decrease in maize and 1.7pp increase in the
share of beef and veal production traded across this period (see Indicator
1.3.3 Global production internationally traded).
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The number of undernourished people around the world is increasing
due to poverty, conflict, climate change as well as issues in food
distribution, other growing uses for commodities, and caloric efficiency. This
continues a recent trend running counter to a longer-term decrease from
2005 to 2017.

Key statistic: The number of people facing undernourishment has
increased since 2017 from 541 million to 733 million in 2023 (see Indicator
1.4.1 Global food and nutrition security).

Climate change, nature loss and water insecurity pose significant
risks to the ability of global food production to meet demand over the
longer term.

Key statistic: Between 2015 and 2019 the amount of land globally which
was reported as being degraded increased by 4.2 pp, from 11.3% to 15.5%
(see Indicator 1.5.1 Global land degradation).

There is weak productivity growth globally which makes this more
challenging

Key statistic: While global agricultural total factor productivity (TFP) grew
at an average annual rate of 1.9% from 2000 to 2011, this figure fell to 1.1%
for the period between 2011 and 2021. TFP growth has fallen across all
country income groups (see Indicator 1.2.1 Global agricultural total factor
productivity).

Theme 2: UK Food Supply Sources

The UK’s overall balance of trade and production is broadly stable.
The UK continues to source food from domestic production and trade at
around an overall 60:40 ratio.

Key statistic: The production-to-supply ratio was at 62% for all food and
75% for indigenous foods (meaning those that can be grown in the UK) in
2023, showing a small increase from 61% and 74% in 2021. This is a
continuation of the broadly stable trend seen in recent years (see Indicator
2.1.1 Overall sources of UK food).

Extreme weather events continue to have a significant effect on
domestic production, particularly arable crops, fruit and vegetables.
Production levels fluctuate each year due to changes in both planted area
and yields, with weather conditions having a significant influence among
other factors.

Key statistic: In 2019 UK cereal production (25.5mt) was the highest this
century, whereas in 2020 production (19.0mt) was the second lowest
largely due to bad weather. The published first estimate of the 2024 English
cereal and oilseed harvest shows a 22% decrease (around 2.8mt) in
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harvested wheat from 2023 (see Indicator 2.1.2 Arable products (grain,
oilseed and potatoes)).

The UK continues to be highly dependent on imports to meet
consumer demand for fruit, vegetables and seafood, which are
significant sources of micronutrients for consumers. Many of the countries
the UK imports these foods from are subject to their own climate-related
challenges and sustainability risks.

Key statistic: domestic production of fresh fruit increased slightly from 15%
of total UK supply in 2021 to 16% in 2023. While this is a continuation of the
long-term upward trend from 8% in 2003 it shows ongoing consumer
demand for non-indigenous produce (see Indicator 2.1.4 Fruits and
vegetables).

Long term decline in the UK’s natural capital is a pressing risk to UK
food production. Both productivity and sustainability of food production
rely on ecosystem services provided by biodiversity, healthy soil and clean
water. However, the decline in natural capital is slowing and levelling
against some key indicators.

Key statistic: The all-species indicator in England shows a decline in
abundance to just under 70% of the 1970 value. This trend levels around
the year 2000 and over the past 5 years, fluctuations in the all-species
indicator are not considered to represent meaningful change (see Indicator
2.2.5 Biodiversity).

Theme 3: Food Supply Chain Resilience
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Russia’s invasion of Ukraine caused a spike in input costs such as
energy and fertiliser. This was a major development of the period between
2021 and 2024, having an effect across the food supply chain. The shock
led to business uncertainty and the highest food inflation spike for
consumers in 45 years. While the impacts were global, it showed the UK’s
and the rest of Europe’s vulnerability to food inflation from high energy
prices and the effect of other cost pressures in the system. UK food inflation
was among the highest of the G7 countries in 2023. At no point in the last
three years has the UK population faced shortages of food items for a
sustained period, demonstrating a continued resilience in providing food
availability through shocks.

Key statistic: Fertiliser costs for UK farms rose from £1.5 billion in 2021 to
£2 billion in 2022, before dropping to £1.4 billion in 2023. These changes
contrast with a stable level of cost in the decade up to 2020. Similarly,
electricity and gas prices climbed far surpassing prices in the period 2014 to
2020, doubling for electricity and nearly tripling for gas (electricity 100%,



gas 187%) significantly from mid-2022 (see Indicator 3.1.1. Agricultural
Inputs and Indicator 3.1.5 Energy).

Agri-food sector labour shortages continue and are compounded by
significantly more restrictive access to EU labour since freedom of
movement with the EU ended in 2021.

Key statistic: Between 2021 and 2023, the workforce in the food sector in
Great Britain increased from 4.04 million to 4.38 million, showing a steady
upward trend. However, this does not show shortages in labour and skills in
key areas of the UK’s food supply chain such as the seafood sector and the
veterinary profession (see Indicator 3.1.3 Labour and skills)

While there was a sharp fall in volume of imports of Feed Food and
Drink to the UK in 2021, imports have increased slightly since then
and the EU remains the UK’s largest external supplier.

Key statistic: The EU accounted for 64% of the volume of UK imports of
food, feed and drink in 2023. The volume imported from both the EU and
Non-EU countries was 6% lower in 2023 compared to 2018 (see Indicator
3.2.3 Import Flows)

Single points of failure in food supply chains pose resilience risks with
evidence of reliance on regionally concentrated suppliers of supply chain
inputs making the UK vulnerable to supplier failure (such as sunflower oil
from Ukraine and inputs to flour fortification from specific regions).

Key statistic: From 2007 to 2021 UK imports of sunflower oil were broadly
stable at around 300,000 tonnes. Following the Russian invasion of
Ukraine, total UK imports of sunflower oil fell to 224,000 in 2023, a 25.3%
decrease, creating temporary shortfalls for key processors while driving
substitution of other oils, such as rapeseed (see Indicator 3.1.1 Supply
Chain Inputs)

Many food businesses have shown resilience and recovery in response
to shocks, but investment levels are not back to levels before the price
shock in 2022.

Key statistic: Average total quarterly investment increased by 5.7% in
2023 compared to 2022 but was 21% lower than 2021 levels (see Indicator
3.3.3 Business Resilience).

Theme 4: Household Food Security

While a large majority of households in the UK continue to be food
secure, there has been a notable decrease in food secure households
(defined as access by all people at all times to enough food for an active,
healthy life) which has coincided with increased financial pressures to
household budgets from both high general inflation and high food inflation.
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Key statistic: The proportion of food secure households declined from 92%
in financial year ending (FYE) 2020 to 90% in FYE 2023 (see Indicator
4.1.1 Household food security status).

There has been a notable rise in inflation both overall and for the
category of food and non-alcoholic beverages since the beginning of
2021. Food price inflation was higher than general inflation and spiked to
45-year high in 2023. Inflation rates are now returning to pre-pandemic
levels.

Key statistic: Over the last three years, inflation for food and non-alcoholic
beverages peaked in March 2023 at 19.2% while overall inflation peaked in
October 2022 at 9.6% (see Indicator 4.1.3 Price changes of main food

groups).

Most people do not meet government dietary recommendations, with
those from lower-income groups less likely to meet recommendations than
those from the highest-income groups.

Key statistic: Mean intakes of saturated fat, free sugars and salt exceeded
the recommended maximum, and mean intakes of fibre, fruits and
vegetables, and oily fish fell below the recommended minimum across
adults in 2019. While no income group meets dietary recommendations,
those on higher incomes are typically closer to meeting some of the dietary
recommendations with the poorest 10% eating on average 42% less fruits
and vegetables than recommended, compared to the richest who eat 13%
less (see Indicator 4.3.2 Healthy diet).

Rates of food insecurity vary greatly by demographics, with a notable
difference in levels and experiences between income groups. Low-
income and disabled groups continue to be at disproportionately high risk of
household food insecurity and its potential negative impacts. General
inflation including energy price increases have heightened the risk of these
households needing to make difficult trade-offs with their food budgets.

Key statistic: 84% of households with disabled people are classified as
food secure compared to 94% for households without disabled people in
FYE 2023 (see Indicator 4.1.1 Household food security status).

Theme 5: Consumer Confidence and Food Safety
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The results of UK consumer surveys indicate that the levels of trust in
Food Standards Agency (FSA) and Food Standards Scotland (FSS)
have remained relatively high.

Key statistic: Consumers’ trust in the Food Standards Agency (FSA) and
Food Standards Scotland (FSS) to ensure that food is safe to eat remains
high (>80%) (see Indicator 5.1.1 Consumer Confidence in the Food System
and its Regulation).



There has been an increase in consumers reporting concerns
(prompted) about food prices since 2021.

Key statistic: In 2023, food prices became the top food-related prompted
concern among UK consumers. 93% of respondents surveyed in Scotland
were concerned about the cost of food. 72% in England, Wales and
Northern Ireland highlighted concerns about food prices. Due to differences
in data collection, survey results from England, Wales and Northern Ireland
cannot be compared with those from Scotland (see Indicator 5.1.2
Consumer Concerns).

Laboratory confirmed reports of pathogens that can cause foodborne
gastrointestinal disease and the proportional trends in foodborne
disease outbreak surveillance data generally remained relatively
stable over the period 2019 to 2023, with the exception of the COVID-
19 pandemic years

Key statistic: Campylobacter spp. continued to be the most frequently
reported bacterial pathogen causing infectious gastrointestinal disease in
the UK, followed by non-typhoidal Salmonella spp. The proportional trends
in causative agents, hospitalisation rates and associated foods implicated in
the investigations were generally consistent with trends observed in the last
decade with the exception of STEC/other DEC in 2023. The total number of
STEC/other DEC outbreaks and associated cases was notably higher in
2023 compared to previous years (See Indicator 5.2.3 Foodborne pathogen
surveillance and Indicator 5.2.4 Foodborne disease outbreak surveillance).

Of the businesses inspected, analysis indicates an upward trend in
food business hygiene compliance. However, there is still a backlog in
the number of businesses awaiting inspection.

Key statistic: Between 2020/21 and 2023/24, an average of 96.8% of food
businesses inspected in England, Wales, and Northern Ireland achieved a
satisfactory or better Food Hygiene Rating Scheme (FHRS) rating. An
average of 92.3% of inspected businesses in Scotland achieved a ‘Pass’
under the Food Hygiene Information Scheme (FHIS) between 2020/21 and
2023/24 (see Indicator 5.3.1 Food business compliance and food hygiene
regulation).
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‘Whole system’ view

The UKFSR uses an established definition of food security in 6 dimensions (see
Introduction). In the recent term the different dimensions of food security (set out in
green below) have been affected by a series of shocks. The most disruptive have
been from critical sectors on which the food chain is dependent, health (COVID-
19) and energy prices (Russia’s invasion of Ukraine). The dimensions have shown
recovery from the shocks, but also vulnerabilities in resilience and the persistence
of existing stresses in the food system, some of which are intensifying over the
longer term such as risks from climate change.

The events of the last 3 years show a trend of high volatility or weakened stability
exposing more clearly the interconnected nature of risks, with both the acute and
chronic impacts triggering and compounding each other in unexpected ways. The
impact of geopolitical and climate events has been to drive up prices of inputs to
food production such as energy and fertiliser and food itself. This has created a
challenging business environment for the food sector. As a result of the increased
costs, food inflation in the UK reached its highest point in 45 years, and was higher
than general consumer price inflation compared to 45 years ago. UK food price
inflation was among the highest of the G7 economies in 2023, suggesting
challenges to UK resilience to price shocks linked to the UK’s energy supply.

There is continued evidence of stabilising factors and resilience in the system from
stable production and trade levels, which is a positive trend for food availability.
There are also continued high levels of consumer confidence, stable trends in food
safety and a return to target levels of overall and food price inflation from the
inflation spike in 2022 to 2023. However, food prices remain above pre-2022
levels.

The combination of higher food prices and general inflation caused a rise in
household food insecurity in the UK as household budgets were squeezed.
Consumers have responded by buying cheaper goods and prioritising price over
other factors (such as environment, health, and wider ethical values). Market and
supply volatility has therefore weakened access to food and also agency by
weakening choice. The impacts of these issues are felt most acutely by particular
demographic groups, including those with lower incomes, households with children
and those with disabilities. While for the majority a food security issue might mean
limitation or reduced choice such as buying less meat, it could mean a significant
reduction in food security for vulnerable groups. The continuing trend of most
people not meeting UK dietary recommendations demonstrates ongoing issues
with utilisation whether that’s through food environment, price, lifestyle, time or
educational factors. Food insecurity and hunger is growing globally despite overall
increases in production of food per person, showing there are issues beyond
supply that are impacting negatively on the availability of food
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The impacts of climate change, biodiversity loss and water insecurity both at home
and abroad remain pressing risks to food security. They drive volatility in the
present and put sustainability and resilience of food production at risk over the
longer term. These risks are also now interacting with heightened geopolitical
tensions. Labour shortages in key sectors at home are also a continuing stress
factor affecting domestic food production.

17



Introduction

UK Food Security

Food is essential to national life; what and how the UK population eat directly
affects the nation’s health, wellbeing, productivity and happiness. It is therefore
vital to monitor the UK’s ability to access food and to eat well.

Food is at once a basic necessity and endlessly complex. A loaf of bread has
many component parts, all of which are sourced from different regions of the UK
and the globe. Even a simple ingredient product such as an apple follows an
extensive supply chain and production process before it reaches the market:
relying on seeds, water, fertilisers, pesticides, the right weather, labour force for
harvesting, biosecurity, cold storage, quality control, not to mention the packaging
it might come in, the labelling and the transport required to get it to consumers.
Add to that the relationship of people to the food they eat: how they access it
financially and physically and prepare and eat it, its impact on their health, their
food preferences, allergies and more. What makes us food secure is always an
ever-changing relationship between people, nature, animals, markets, nations,
infrastructure, culture and more. Monitoring the security of food in the UK therefore
means monitoring a whole lot more than the availability of the inputs and raw
ingredients that go into food production at a national level.

Security entails stability, resilience, sustainability and the dependable mitigation of
risks. But how can security be tracked in such a complex system as the food
chain, with variables such as weather, markets, transport, land use, ecology and
household income? While food encompasses many aspects, it also comes
together as a whole system with clear outcomes. By piecing together trends in key
indicators across the UK’s food chain, it is possible to monitor the system and
track its health. The UK Food Security Report (UKFSR) is a public instrument for
doing this and aims to enable everyone in the UK to understand what drives UK
food security and what its current status is.

Scope

The UKFSR is an analysis of statistical data and broader supporting evidence
relating to food security in the UK. This UKFSR is the second in a series of reports
which are laid in Parliament and published at least once every 3 years under the
duty in Section 19 of the Agriculture Act 2020. The last UKFSR was published in
December 2021 and this UKFSR reports on data available for the period of 2021
to 2024.

The UKFSR examines past, current, and future trends relevant to food security to
present a full and impartial analysis of UK food security. It contains indicators
covering different time periods, but always using the latest available data, at the
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time of writing. Due to time needed to quality assure and publish content, the
UKFSR 2024 does not provide analysis of data or factors emerging from the start
of October 2024, although it may point readers to new data published in the
October-November period where relevant.

The UKFSR is intended as an independent evidence base to inform users rather
than a policy or strategy. In practice this means that it provides government,
Parliament, food chain stakeholders and the wider public with the data and
analysis needed to monitor UK food security and develop effective responses to
issues.

The UKFSR draws on a broad range of published data from official, administrative,
academic, intergovernmental and wider sources. Quantitative and qualitative
analysis of the indicators are undertaken to give a full evaluation of the evidence.
‘Qualitative analysis’ refers to ‘how’ and ‘why’ questions that are often answered
using evidence obtained from people’s behaviours, perceptions, opinions and
motivations.

As an impartial and independent Official Statistics publication, the UKFSR does
not offer ministerial views or UK Government positions, nor does it give the
position of the UK devolved governments or their ministers. It assesses a wide
range of different trends affecting food security in the recent and long term and,
while it does pull those trends into a single narrative, the reader is left to make
their own judgments on overall UK food security based on the evidence. This
means that UKFSR gives a mixed picture as it reports on both positive and
negative trends, but it will always make it clear what dimensions of food security
these trends affect so that the analysis remains coherent rather than contradictory.

As required by the Agriculture Act 2020, the UKFSR updates its food security
evidence base on a 3- yearly basis. The UKFSR examines developments and
risks arising within the t3 years, and whether they indicate stability, deterioration or
improvement and whether they are long-term one-offs. While the 3 years are the
primary focus, the UKFSR aims to place evidence in an appropriate timescale,
including considering the evolution of trends over the longer term. To support
comparison of data, some of the themes have flexibly applied a default 20 year
timescale to graphs, depending on fit with the data and available years.

There have been improvements to the evidence base in the UKFSR 2024 as result
of consultation with a range of experts and stakeholders. See Annex | for a
description of the consultation process and changes to the indicators as presented
in the UKFSR 2021.
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Defining food security

While there are many definitions of food security, the UKFSR uses the widely used
1996 World Food Summit definition which defines food security in broad terms as:

“when all people, at all times, have physical and economic access to sufficient
safe and nutritious food that meets their dietary needs and food preferences for an
active and healthy life.”

There are many interacting factors that shape and determine the stable
relationship between people and food at the core of this definition (such as
physical, economic, dietary and ecological). Food security therefore cannot be
reduced to a single metric or concept. It is complex and multi-faceted.

To capture the range of factors affecting food security the UKFSR approaches
food security through 5 themes, dedicating a chapter to each. The 5 themes offer
a systems approach that not only measures people’s access to food, but the
health of the various interconnected systems enabling that access. Each theme
sets out a range of indicators that are considered in relation to each other and
further supporting evidence. The 5 themes and the scope for each are:

1. Global Food Availability: supply and demand at a global level, including
distribution, sustainability and dietary value of food.

2. UK Food Supply Sources: where the UK gets its food from across
domestic production and imports and the sustainability of those sources

3. Food Supply Chain Resilience: the physical, human and economic
infrastructure underlying the supply chain and the UK’s ability to respond to
shocks to the supply chain

4. Food Security at Household Level: the ability of households to access
sufficient, healthy and affordable food

5. Food safety and Consumer Confidence: public perceptions and how we
monitor the safety and authenticity of food in the UK

While the UKFSR is structured around the 5 themes, the indicators within them are
relevant to the 4 dimensions associated with the World Food Summit definition of
food security: availability, access, utilisation of food, stability. To recognise the
evolving understanding of food security, the UKFSR considers 2 additional
dimensions of food security (4 + 2): sustainability and agency. These were
suggested by the United Nations Food and Agriculture Organisation High Level
Panel of Experts on Food Security and Nutrition. The indicators included in the
UKFSR give substantive coverage of each of the 6 dimensions, while coverage of
the elements within the dimensions is varying. The elements with greater coverage
are production, distribution, affordability, food safety and nutritional value. There is
less coverage of social value, preference and allocation. Food security can also be
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understood as the stability of these different dimensions. (see Annex Il for an
explanation of the dimensions and elements).

The above ‘systems’ approach exposes the way that food security variables
interact across different systems. The UKFSR 2024 has enhanced this aspect of
the analysis by bringing in a wider range of areas into its analysis of indicators and
doing more to link between themes and indicators.

Climate analysis

This edition of the UKFSR offers a more developed and integrated analysis of
climate impacts on food security. In recognition of climate’s impacts across
sectors, the impact of climate has been more integrated across indicators rather
than being a single indicator as it was in 2021’s edition. This includes additional
analyses of potential future climate impacts for different sectors over the short and
long term provided by the Met Office’s Hadley Centre for Climate Science and
Services.

Weather and climate are both drivers of food security. Over the period 2014 to
2023, warming at the global scale attributed to human influence has been at a rate
of 0.26°C (0.2-0.4°C) per decade, which was faster than previous decades. 2015-
2023 were the nine warmest individual years on record.

Rising global average temperatures bring increasing frequency and intensity of
extreme weather events. The year 2023 was the hottest year on record by a large
margin for both air temperatures and sea surface temperatures. During 2021 to
2023, the world experienced a number of record-breaking extreme weather events
resulting in loss of life, destruction of property, large-scale air pollution and
negative consequences for food production. Record-breaking events included
Canada’s worst national wildfire season, Mexico’s driest year, extreme heat and
drought in China, the USA’s largest drought event and heatwaves in North
America and the Mediterranean. The UK experienced one of its hottest and driest
summers in 2022 and in England it was the wettest 18-month period on record
between September 2022 to February 2024.

Rising temperatures may in some cases hold opportunities for growing new crops
(e.g. expansion of vineyards in the UK) and for a longer growing season. However,
the climate analyses presented suggest that rising temperatures will increase the
variability of weather, and increase the likelihood of extreme weather events,
which represent significant overall risks to UK food security. This volatile context
endangers the stability of several key pillars of food security such as availability
and access. However, there are a variety of evidence gaps that complicate making
a fully consistent, comprehensive, quantitative assessment of these risks to every
element of the food system.
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Predominantly, the climate commentary is based on evidence considering the
RCP8.5/SSP5-8.5 (high forcing / low mitigation) and RCP2.6/SSP1-2.6 (low
forcing / high mitigation) scenarios. Most policy-relevant research has previously
used RCP8.5/SSP5-8.5, meaning there are more research findings to draw on
when using this scenario. The inclusion of findings for RCP2.6/SSP1-2.6 provides
additional understanding of how outcomes may vary depending on mitigation
actions (see Annex lll for explanation of the climate scenarios).

Delivery of the UKFSR

The UKFSR fulfils a duty under Part 2, Chapter 1 (Section 19) of the Agriculture
Act 2020 to prepare and lay before Parliament “a report containing an analysis
on statistical data relating to food security in the United Kingdom”.

The production of this report is the responsibility of the Department for
Environment, Food and Rural Affairs (Defra). It has been produced in collaboration
with relevant officials in the devolved governments, and with UK food safety
bodies. An area as all-encompassing as food security touches on a wide range of
government bodies. Agricultural and food supply policy is devolved to each
national government. As lead departments for food as a Critical National
Infrastructure (CNI) sector, Defra and the Food Standards Agency (FSA) manage
risks specifically relating to National Security and Counter Terrorism across the
UK. For all other areas of risk, food supply chain resilience and security are the
responsibility of Defra in England; DAERA and the Department for Communities in
Northern Ireland; the Scottish Government in Scotland; and the Welsh
Government in Wales. The FSA is responsible for food safety and for protecting
consumers and industry from food crime in supply chains in England, Northern
Ireland and Wales. Food Standards Scotland are responsible for food safety,
promoting healthy eating and food crime in Scotland.

The UKFSR is produced in compliance with the Code of Practice for Official
Statistics and any deviations from the code (e.g. publishing at 10:30am rather than
9:30 am) have been approved via the Defra Head of Profession for Statistics with
the UK Statistics Authority. Indicators throughout were chosen due to meeting data
quality requirements, being relevant to the subject, and cumulative (that is each
adds some unique insight to the subject under consideration)

How to read the UKFSR

As noted above food security is the combination of 5 themes in the UKFSR. No
one theme can be read as fully representing UK food security. The reader should
look across the themes to understand UK food security.

Each theme of the UKFSR begins with an introduction, which sets out the broader
context and reasoning behind the theme, and a summary, which provides the
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headline conclusions. Each theme is made up of indicators, each of which sets out
a specific metric or dataset relating to food security. Some indicators are
supported by case studies where it is felt that additional evidence and contexts
adds value.

Each indicator has a rationale section explaining why the indicator has been
included and the data underpinning it. This is followed by a headline evidence
section that describes trends for the headline dataset under the indicator and what
this means for food security. A supporting evidence section puts the headline
evidence in the context of related trends and longer timeframes to guide the
reader to a deeper understanding of the indicator and how it fits within UK food
security. Where there is an observable past or future food security trend in the
data, the analysis will articulate it. These 3 sections are a restructuring of the 2021
indicator analysis. The aim of this restructuring is to enhance accessibility and
usability by introducing a clearer definition of the headline statistic and supporting
statistics. The indicator is combination of the headline statistic being assessed in
the headline evidence and the supporting evidence in line with the UKFSR’s multi-
faceted and ‘systems’ approach to food security. Additional methodology notes are
included in Annex IV. Alongside the annexes there is a glossary to support
understanding technical terms.

The UKFSR is designed to update on indicators in previous reports. In some
cases indicators have been renamed and grouped with other indicators as part of
enhancing the evidence base. To support readers with comparing the findings of
indicators to their findings in the UKFSR 2021, Annex | provides a table mapping
the 2024 indicators to the 2021 indicators.
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Theme 1: Global Food Availability

Introduction
Theme definition

Theme 1 encompasses issues related to global food supply and the sustainability
of global food production, on which UK food supply depends. Food security in this
theme means stable or improving trends in the ability of global food production and
trading system, to meet global (including the UK’s) requirements for food now and
over the long term and to provide a healthy diet. This includes sustainable
practices that ensure that key resources in nature are not depleted and risks to
ecosystem health are mitigated. It takes into account equity in access to food
globally and whether the global food system delivers for all who need it.

Some of the key variables affecting these components of food security include
agricultural practices, economic stability, geopolitical circumstances, supply
chains, and the climate. These factors interact to shape the global food system
and have important implications for the UK, both its food imports and domestic
production, which are covered in more detail in Theme 2.

This theme assesses 5 areas of global food availability in the following order:
global production considered against factors of demand (Sub-theme 1);
productivity and key inputs to agriculture (land, fertiliser, water) (Sub-theme 2);
reliability of the global trading system (Sub-theme 3); global access to food and
nutrition (Sub-theme 4); and impacts over the longer-term of global food
production on the environment and biodiversity (Sub-theme 5). This edition of the
UKFSR includes new indicators looking at global food and nutrition insecurity,
additional commodity groups and sustainability.

Availability is a key dimension of food security in this theme with most indicators
assessing trends in the production, distribution and exchange of food at the global
level (see definition of terms in Annex Il). This complements the analysis of UK
food availability in Theme 2 UK Food Supply Sources given the reliance of UK
supply on global markets. The stability and sustainability dimensions of food
security are also assessed in large parts of the theme, with consideration of
existing and potential future risks embedded into the supporting evidence, to
provide an overall view of food security at the global level.

Accessibility and utilisation of food are covered by measuring trends in the
affordability, nutritional value and safety of food where relevant to the discussion of
global food availability.
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Overall findings

Food production has continued to grow and keep up with population
growth. This means there is enough food in the world in terms of volume
and dietary energy supply to meet global population needs. Supply-chain
disruptions from geopolitical and climate events have led to some shocks to
prices and distribution networks.

Key statistic: There have been moderate increases in global food
production per capita for most food groups between 2019 and 2022: meat
(+3.78%), roots and tubers (+2.02%), milk (+1.53%), fruit and vegetables
(+1.29%), eggs (+0.71%), and cereals (+0.46%) (see Indicator 1.1.1 Global
food production). Total food supply available for human consumption was
2,985 kilocalories per person per day in 2022, increasing by 38 calories
from 2019 (see Indicator 1.1.1 Global food production).

The global trading system remains stable and robust and is a reliable
source of UK food supply despite new geopolitical stress.

Key statistic: The percentage of key global cereals, soybeans and meats
traded by volume remains broadly stable with minimal fluctuations between
2021/22 and 2024/25, with the largest changes a 2.4 percentage point (pp)
decrease in pigmeat, 1.3pp decrease in maize and 1.7pp increase in the
share of beef and veal production traded across this period (see Indicator
1.3.3 Global production internationally traded).

The number of undernourished people around the world is increasing
due to poverty, conflict, climate change as well as issues in food
distribution, other growing uses for commodities, and caloric efficiency. This
continues a recent trend running counter to a longer-term decrease from
2005 to 2017. Meanwhile obesity rates have continued their rapid increase
globally since the 1990s. These trends indicate a general increase in diet-
related ill health and that the global food system has failed to adapt to
address the continuing challenge from global inequality.

Key statistic: The number of people facing undernourishment has
increased since 2017, from 541 million to 733 million in 2023, while rates of
obesity have doubled between 1990 and 2022 reaching around 16% of the
adult world population (see Indicator 1.4.1 Global food and nutrition
security).

The average rate of total factor productivity (TFP) growth of
agriculture has fallen. Future outlooks suggest that the world will need to
reverse this trend and improve its productivity if it is to maintain current
rates of production per capita over the longer term, while enabling the
restoration of nature needed for productivity.

Key statistic: While global agricultural TFP grew at an average annual rate
of 1.9% from 2000 to 2011, this figure fell to 0.74% for the period between
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2011 and 2022 TFP growth has fallen across all country income groups
(see Indicator 1.2.1 Global agricultural total factor productivity).

e Water and land, important agricultural inputs, are under increasing
human and geopolitical competition and are being used at an
unsustainable rate. The food system’s essential natural resources
continue to be depleted without being recovered for future use. Global
demand for both is projected to outstrip supply unless there are
transformations in modes of use and demand. Agriculture plays a
disproportionate role as the largest single source of land and environmental
degradation, and the largest source of freshwater pollution. Climate
change exacerbates these system stressors including weak productivity
growth by driving volatility and system instability. It also compounds with
geopolitical events meaning that they have more significant effect on the
food system than their effects in isolation (as an example see case study on
export restrictions).

Key statistic: Between 2015 and 2019 the amount of land globally which
was reported as being degraded increased by 4.2 pp, from 11.3% to 15.5%
(see Indicator 1.5.1 Global land degradation).

Cross-theme links

The UK food system (covered in themes 2 to 5) is highly connected to the global
food system and many of the strengths and challenges of the UK system are also
international strengths and challenges. Stable trade and production trends
internationally support stable UK supply with the UK relying on trade for around
42% of its supply and on global markets for key inputs to its domestic production
of food. This means that the risks over the longer term internationally are risks to
UK food security. Theme 2 shows that risks from climate change, nature loss and
weak productivity growth seen globally in Theme 1 are also manifest in the UK.

While the UK is a high-income country, Theme 4 Food Security at Household
Level shows that there are millions of people in the UK with inadequate access to
a healthy diet and that this number is increasing.

Themes 3 Food Supply Chain Resilience and 4 show that shocks to the supply of
inputs including energy and fertiliser at the global level were the most disruptive
factors for UK food security in the last 3 years. They caused price volatility in input
costs which fed into the period of exceptionally high food price and wider inflation
between 2022 and 2023 in the UK. While the UK experienced the shock on the
level of prices, some parts of the world dependent on Russia and Ukraine for
cereals experienced challenges with food supply following changes to levels of
production, depreciations in currencies and increases in import prices.

26



Sub-theme 1: Production

1.1.1 Global food production

Rationale

This indicator describes global food production, a fundamental indicator of global
food availability within the global food system, within which the UK food system
sits. ‘Food production’ refers to all agricultural production that can be used for
food, the final end product of which may be used for a range of purposes,
including human consumption, animal feed and biofuels production.

Headline evidence

Figure 1.1.1a: World food production by main food groups (in grams per capita
per day), 1960 to 2022

Source: FAOSTAT Crops and livestock products, Food and Agriculture
Organization of the United Nations (FAQ), 2024
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Note: Calculated using population data from the (UN Department of Economic and
Social Affairs (UN DESA), 2024) and divided by the number of days in the year to
give a daily per capita amount.

Overall, global food production per capita has continued its upward trend over the
last 3 years, with moderate increases reported for most food groups between 2019
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and 2022 (Figure 1.1.1b below). This means that, despite challenges such as
rising geopolitical tensions, adverse weather conditions, and supply-chain
disruptions, global food production has more than kept pace with population
growth. However, while the rate of food production per capita continues to rise,
there are an increasing number of risks such as continued population growth,
decreasing total factor productivity (TFP), unequal access to water resources, and
greater competition for land which mean that the future trend is uncertain.

Figure 1.1.1b: World food production by main food groups (in grams per capita
per day; 2019 and 2022).

Source: FAOSTAT, 2024

Food Type 2019 2022 Percentage
Difference 2019-2022

Cereals 1044.8 1049.6 0.46%

Eggs 31.7 32.0 0.71%

Meat 119.2 123.7 3.78%

Milk 314.3 319.1 1.53%

Roots and 304.9 3111 2.02%

Tubers

Fruit and 769.6 779.6 1.29%

Vegetables

including Citrus

Fruit

Oilseeds 393.7 392.2 -0.39%

Pulses 29.9 32.9 10.13%

Note: Calculated using population data from the (UN DESA, 2024) and divided by
the number of days in the year to give a daily per capita amount.

Indicators 1.1.3 to 1.1.6 provide a more detailed description of production trends
for individual food groups, including cereals, livestock, fruit and vegetables, and
fish and seafood.

Supporting evidence

Global food production trends

The past few decades have been characterised by substantial increases in global
food production per capita. Since 1961 production per capita of all food groups has
risen, except in roots and tubers, which experienced a decrease during the 1970s
and 1980s due to urban populations consuming more cereals (FAO, 2024), but
has remained broadly stable since. Production per capita of cereals increased by
33.5% between 1961 and 2022, spurred primarily by yield growth (see Indicator
1.1.3 Global cereals production for further information on drivers of growth in
cereals production). Over the same period, production per capita of eggs, fruit and
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vegetables, meat and milk, increased by 135.9%, 105.8%, 93.3% and 3.4%
respectively.

Global food supply available for human consumption

Figure 1.1.1c: Dietary energy supply (in calories per capita per day) by region,
1961 to 2022

Source: FAOSTAT, 2024
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The increases in food production over the past decades have contributed to a
substantial rise in food supply available for human consumption, which reached
2,985 kilocalories per person per day in 2022 (FAOSTAT,2024), an increase of 38
calories from 2019. Therefore, there are currently enough calories available
globally to feed the current world population given that the current calories
available per person exceeds the recommended average of 2500 kilocalories for
men and 2000 kilocalories for women (NHS, 2023). Despite marked differences in
dietary energy supply across global regions (Figure 1.1.1c), there are, in principle,
sufficient calories available to meet the energy needs of populations in all
individual regions.

However, reported values of energy supply available for human consumption do
not take into account the effect of consumer food waste on the actual amount of
food consumed and should therefore not be mistaken for estimates of the actual
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energy intake of the population (FBS methodology). Further detail on food waste is
provided in Indicator 1.1.2 Global food loss and waste. Furthermore, sufficient food
supply available for human consumption at the global or regional level does not
guarantee sufficient availability at the national, household, or individual level, and
does not ensure access to different population groups. Indicator 1.4.1 on Global
food and nutrition insecurity provides information on food access and utilisation at
the global level.

In addition, having sufficient calories available for human consumption at global
and regional levels does not necessarily correspond to the availability of a healthy
diet. For instance, too few wholegrains, fruit and vegetables, and legumes are
consumed at the global level, while consumption of red and processed meat,
starchy vegetables and free or added sugar is deemed excessive compared to
NHS dietary guidelines, which would also enable adequate intake of most
micronutrients (The Eatwell Guide - NHS). The leading dietary risk factors for
mortality globally are diets high in sodium, low in whole grains, low in fruit, low in
nuts and seeds, low in vegetables, and low in omega-3 fatty acids (Lancet, 2019).
Further information on the cost of a healthy diet is covered in Indicator 1.4.1 on
Global food and nutrition insecurity.

Production for purposes other than human consumption

Beyond human consumption, global food production is also used for other
purposes, including industrial uses, seed and feed.
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Figure 1.1.1d: Share of global production used for biofuels (selected commaodities,
2000 to 2024), unit percentage

Source: Agricultural Outlook Database, Organisation for Economic Co-operation
and Development (OECD)
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Among industrial uses, production of biofuels has gained prominence during the
last decades (Figure 1.1.1d). Biofuels are fuels made from crops such as maize,
sugar cane and vegetable oils and can be considered as a renewable source of
energy that can contribute to reducing carbon emissions (DOE Office of Science,
2024). However, biofuel production can also represent a food use that competes
with other uses including human consumption and can generate increased
pressures to enhance agricultural land use (Searchinger and Heimlich, 2015).

From 2000 to 2023, the proportion of food production used for biofuels has
increased, particularly during the first decade of the century (Figure 1.1.1d).
Between 2000 and 2023, the proportion of sugarcane production used for biofuels
rose from 11.6% to 23.2%, of maize from 3.4% to 15.7%, and of vegetable oils
from 0.8% to 16.4% (OECD, 2024). Production has been mostly concentrated in
the Americas. The OECD-FAO Agricultural Outlook 2023 to 2032 indicates that
around double the global average of biofuels are produced in Latin America and
quadruple in North America (OECD-FAQO, 2023).

There has been a steady increase in food production used for animal feed since
2010 driven by increases in the number of animals as well as intensification of
production (FAOSTAT, 2024). Growth in feed use has been driven by increased
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global demand for meat, particularly in Southeast Asia where the increases in
production have been driving demand for animal feed (OECD-FAQ, 2024).
Aquaculture, which currently relies largely on fishmeal and fish oil as feeds, has
also been a key area of growth across all world bank country income classes
(Hamadeh, Van Rompaey and Metreau ,2023) (FAO, 2023).

Forward look

The majority of growth in production is expected from middle- and low-income
countries including China, India and other Asian countries (OECD-FAQO, 2024).
Asia is expected to make a significant contribution to food supply in the next
decade, contributing to approximately 50% of global crop production, 50% of
global livestock production and 75% of global fish production (including
aquaculture)( OECD-FAO, 2023).

Figure 1.1.1e: Predicted average annual growth in demand for key commodity
groups, 2013 to 2022 and 2023 to 2032

Source: Agricultural Outlook 2023-2032, OECD-FAO
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Although there is growing competition between food production for various uses,
such as feed, food and biofuels, demand growth for these uses over the next
decade is projected to slow down compared to the last 10 years (Figure 1.1.1e).
This will be driven by weaker projected expansions in feed demand and biofuels
and direct per capita consumption of most cereals reaching saturation levels in
middle- and high-income countries (OECD-FAQO, 2024).
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1.1.2 Global food loss and waste

Rationale

Food loss and waste reduces the availability of food and represents a significant
environmental loss within the food system. ‘Food loss’ refers to the decrease in
edible food mass at the production, post-harvest and processing stages of the
food chain as defined in Sustainable Development Goal (SDG) 12.3. ‘Food waste’
refers to the discarding of foods at the retail, food service provider and consumer
levels (United Nations Environment Programme, 2024).

Using estimates from the United Nations Environment Programme Food Waste
Index, this indicator measures how much food is lost and wasted at a global and
regional level.

The relationship between food loss and waste and food security is not
straightforward. Food loss and waste reduction in high-income countries is unlikely
to have a significant effect on global food security. In low-income countries, a
reduction of on-farm losses is likely to improve the food security status of
subsistence and semi-subsistence farmers as they consume all or a significant
part of their own production. Meanwhile, a reduction in losses of food sold
commercially improves the availability of food beyond farming households (FAO,
2019). Studies have shown that while reducing food loss and waste can improve
food security, other measures such as increased agricultural research and
development spending or enhanced irrigation efficiency may prove more cost-
effective (FAO, 2019).
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Headline evidence

Figure 1.1.2a: UN SDG 12.3.1a Food Loss Percentage — post-harvest on farm
and at the transport, storage and processing stages, 2021

Source: FAOSTAT, 2021
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Average global food loss in 2021 stood at 13.2% of food lost after harvest on farm
and at the transport, storage and processing stages. This is similar to previous
estimates of 13.3% and 13% in 2020 and 2016 respectively. However, given the
difficulties in collecting and reporting of food loss data, care should be taken in
interpreting such minimal changes. It is not currently possible to tell if there is a
clear or significant trend in the data. The lowest rate of food loss was seen in
Eastern Europe at 5.0%, followed by Micronesia at 7.3%, and the highest was in
Sub-Saharan Africa at 20.0%, followed by Northern Africa at 16.1%.
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Figure 1.1.2b: Household Food Waste (million tonnes) 2022

Source: Food Waste Index 2024, United Nations Environment Programme (UNEP)
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In 2022, global food waste was estimated to be 132 kg per capita per year or 1.05
billion tonnes, equivalent to 19% of global food supply (UNEP, 2024). Household
food waste constitutes the largest component at 79 kg/capita per year, followed by
food service at 36 kg/capita per year and retail at 17kg/capita per year. Household
food waste is higher in Southern (100 kg/ per capita per year) and Eastern Asia
(70 kg/per capita per year) than it is in North America (76 kg/per capita per year)
and Europe (53-80 kg/capita per year). As Southern and Eastern Asia also have
larger populations, total household food waste is also higher in these regions. On
average, levels of household food waste per capita (the total of edible and inedible
parts) are estimated to be similar for high-income, upper-middle income and lower-
middle income countries, though there is greater variation at lower income levels
(UNEP, 2024).

Care is needed in interpreting these figures, given the limited data available on
food loss and waste and reliance on estimates. For more information on the
methodology for the Global Food Loss Index and Food Waste Index, see the FAO
and UNEP respectively. While there have been changes to the reported level of
global food waste between 2019 and 2022, a lack of systematic monitoring means
data is not of a quality necessary to understand if food loss and waste is
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increasing or decreasing. Only high-confidence estimates are likely to be suitable
for tracking national levels of food waste over time, whereas medium-confidence
estimates may be used to identify large changes in food waste, but are not
geographically representative (UNEP, 2024). Low and very low confidence
estimates may be useful to inform food waste strategies. A lack of domestic
monitoring by countries also means it is difficult to understand where exactly in the
food system the loss and waste is occurring and how this varies depending on the
region, product and supply chain. Nevertheless, reported changes may reflect
greater data coverage and a more accurate representation of current food waste
levels.

What has been included in this indicator represents the best available current
estimates, although large gaps in the data still exist.

Supporting evidence
Figure 1.1.2c: Shares of food loss and waste by commodity, 2021 to 2023

Source: Agricultural Outlook 2024-2033, OECD-FAQO
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While in terms of volume most food losses and waste occurs in fruit and
vegetables, in terms of calories the greatest food losses and waste comes from
cereals (Figure 3). The loss and waste of fruit and vegetables in some parts of the
world may lead to an insufficient supply of fruit and vegetables being available to
ensure a healthy diet can be maintained. Research indicates that following similar
historic socioeconomic and waste trends, by 2050 the number of people living in
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countries with insufficient supply of fruits and vegetables will be 1.5 billion more
compared with a zero-waste scenario.

Causes of food loss and food waste

Food loss and waste occurs for a variety of reasons which are context dependent.
Supply chain issues, conflicting agendas between smallholder farmers and other
stakeholders, power-holding, and climate change all affect food loss and
management practices at the global level (\World Resources Institute (WRI), 2019).
Food loss and waste patterns vary across developing and developed countries. In
developing countries, waste occurs mainly in the post-harvest and processing
stage. This is caused by factors such as poor practices, technical and
technological limitations, labour and financial restrictions and a lack of proper
infrastructure for transportation and storage (Ishangulyyev, Kim, Lee, 2019). In
comparison, the retail and consumption stages are typical loss points in high-
income countries. This is important to understand when deciding on actions to
reduce food loss and waste, as the optimal entry point for intervention depends on
the context (The State of Food and Agriculture 2019).

Greenhouse Gas (GHG) Emissions

Estimates of GHG emissions from food loss and waste vary vastly from 3.3
Gigatons of CO2 -equivalent to 9.3 Gigatons of CO2-eqgivalent per year depending
on what factors are included. The type of food wasted has a significant effect on
the amount of GHG emitted with meat and dairy being the most significant. Food
loss and waste is thought to account for up to half of all GHG emissions from the
food system. According to the OECD-FAQO Agricultural Outlook 2024-2032, halving
global food loss and waste by 2030 has the potential to reduce global agricultural
GHG emissions by 4% and the number of undernourished people by 153 million.
This is because natural resources will be used more efficiently and GHG
emissions per unit of food consumed will be reduced. However, this outcome is
uncertain, and the extent to which resource use and GHGs are reduced will
depend on how prices change as a result of the reduction in food loss and waste
and how suppliers and consumers react to those price changes (FAO, 2019).

Actions being taken to reduce food loss and waste

There is increasing evidence of initiatives to reduce food loss and waste, such as
those detailed in Champions 12.3. For instance, companies are developing active
programmes to reduce food loss and waste in both their operations and
increasingly in their supply chains. By the end of 2021, 29 of the world’s 50 largest
food companies (by revenue) had active programs targeting the reduction of food
loss and waste. Additionally, in 2023 Ingka Group (IKEA) became the first
company to achieve over 50% reduction in food loss and waste across all its
operations (Lipinski, 2022).
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In developing countries, most losses occur post-harvest and in the processing
stage. Actions aimed at reducing food losses are therefore likely to be a more
effective means of improving food security than actions to reduce food waste.
Similarly, in developed countries, overall food insecurity is associated with poverty,
so the recovery and redistribution of food may therefore help to alleviate food
insecurity. Theme 2 Indicator 2.2.2 Food waste explores the redistribution of food
in the UK.

Trade-off

The effects of efforts to reduce food loss and waste can be complex. For instance,
in 2013 Northern Africa and the Near East engaged in efforts to reduce the
amount of food lost by primary procedures. This increased efficiency in production
led to a fall in domestic prices, enabling households to buy more food. However,
increased efficiency meant that less labour was needed to produce the same
output, which caused a fall in employment and nominal wages. The overall net
effect was improved household food security and a decrease in rural poverty. The
effect of efforts to reduce food loss and waste on farmers, processors, distributors,
retailers and consumers will depend on how the effects of prices are transferred
throughout the food chain. Some may do well while others may lose (FAO, 2019).

1.1.3 Global cereals production

Rationale

Crops serve as the main food source for humans and animals, and are essential
for a healthy balanced diet, providing a broad range of nutrients including
carbohydrates, protein and fibre and a range of vitamins and minerals (FAO,
1997). Their consistent availability is a precondition for accessibility and
affordability, especially in areas where other food sources might be scarce. Figure
1.1.3a shows the evolution of the production of staple cereals such as rice, wheat,
and maize, in million tonnes. Directly consumed as carbohydrates, cereals provide
the largest part of the human caloric intake, while as animal feed they underpin the
global supply of animal products. In developing countries, maize, rice, and wheat
provide 43% of total calories and 36% of total protein (FAO, 2024).
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Headline evidence
Figure 1.1.3a: Total cereal production by region, 1970 to 2022 (Million Tonnes)
Source: FAO
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Note: ‘Cereals, primary’ is defined as class 011 in the United Nations Statistics
Division (UNSD) Central Product Classification and includes wheat, maize, rice,
sorghum, barley, rye, oats, millet, and other miscellaneous grains.

Despite considerable external shocks during the recent past, including geopolitical
tensions, adverse weather conditions, and supply-chain disruptions, global cereal
production, driven by growth in yields, continues to grow at a stable rate. In 2020,
cereal production reached just over 3 billion tonnes, with wheat, maize and rice
being the primary contributors. The trend continued upwards in 2022, with
production surpassing 3.06 billion tonnes (FAO, 2024). This marks an increase of
approximately 56 million tonnes or 2% over the 3-year period, with maize, rice,
and wheat remaining the most prominent grains. These production figures are
likely to differ from other reputable sources such as the Agricultural Market
Information System (AMIS), the International Grains Council (IGC) and United
States Department of Agriculture (USDA) as a result of methodological differences
and variation in cereal aggregations.

While global cereal production remains stable, disruptions to trade flows from key
exporters, such as India and Ukraine, led to an increase in volatility in global
markets. While macroeconomic factors, such as high inflation and a strong dollar,
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led to variable localised effects over the last 3 years. This has left certain countries
with a considerable increase in their import bills for staples.

Supporting evidence

Selection of commodities

These commodities have been selected due to their crucial role in diets and
contributing to international food security. Cereals, two thirds of which are made
up of rice, wheat, and maize (IAEA,2012), represent approximately 45% of global
calorie consumption (OECD-FAO, 2024). Over the last decade, demand for
cereals has grown with populations in low- and lower-middle-income countries.
Going forward, increased demand for wheat and rice is expected from growing
Asian populations (OECD-FAQO, 2024). Maize is also considered a staple food in
Mexico, Central America, and Sub-Saharan Africa. 60% of global maize
production is for inputs into animal feed, which is important for food security
(OECD-FAOQ, 2024).

Regional variation

Global cereal production is concentrated in a few important regions reflecting
climatic conditions and agricultural investments. The United States of America
(USA), China, and India remain dominant players, collectively contributing to
30.0%, 17.0% and 25.3% of the world's output of maize, wheat, and rice
respectively (FAO, 2024). Other notable contributors include the European Union
(EU) and Brazil, which have expanded their coarse grain and maize outputs. Over
the last 3 years, Asia’s share in global wheat production declined slightly by 1.6%
to 42.4% (FAO, 2024) and the share increased for Europe and Oceania which saw
an expansion from 33.7% to 35% and 2% to 4.5% respectively.

Looking across a longer time span shows that there have been shifts in global
production patterns. Since the mid-1990s, both the per annum growth rate and the
aggregate production of cereals have been at a similar level in Europe and North
America with the two regions accounting for 16% to 22% of global output.
However, there has been a reversal in this trend over the last decade and the
annual growth rate of production has been higher in Europe than in North America.
This has been driven by a decline in wheat production in the USA and an
expansion in Russia.

Notable shifts in the cereal markets include the emergence of China as a major
wheat producer during the 1980s, subsequently surpassing Europe, and the
increasing importance of South America as a soybean and maize producer.
Agricultural reforms in Brazil during the early 2000s led to a rapid expansion of
soybean and maize production.
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These shifts in the importance of countries in global cereal markets have
implications for considering the effects of both short-term factors, such as harvest
failures, and long-term factors, such as climate change, on global markets and
food security. More information on the geopolitical implications of the shifts in the
importance of major cereal exporters is covered in Indicator 1.3.3 Global
production internationally traded.

Impact on livestock production

The availability of cereals also has an impact on livestock production as maize and
wheat are widely used as feed to rear livestock (AMIS,2012). A greater availability
of cereal stocks allows for a steadier supply of cereals, which ensures greater
stability in cereal and livestock markets due to greater certainty in pricing, as well
as input costs for pastoral farming. Further information on changes to global
livestock production is covered in Indicator 1.1.4 Production of global livestock
products.

Key drivers of production

Yield growth rates and volatility are important indicators for evaluating global food
supply as they represent how much food is being produced on the same amount
of land. Historically, the increase in cereal production has been driven by yield
growth rather than expansion in the area used for planting crops. Increasing
productivity over time can be attributed to more efficient input use, seed varieties
and more advanced agricultural techniques. While overall food production is
projected to increase, as outlined in Indicator 1.1.1 Global food production and
Indicator 1.2.1 Global agricultural total factor productivity, per annum growth rates
in cereal yields are slowing (1.8% and 1.3% in the 1970s and 2010s respectively)
while cropland expansion has accelerated since the early 2000s (as shown in
Indicator 1.2.2 Global land use change).
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Figure 1.1.3b: Cereal yields by region, 1970 to 2022

Source: FAO, 2024
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Between 2020 and 2022, cereal yields increased by approximately 2.0% from 4.1
to 4.2 tonnes per hectare. However, yields vary significantly by region, with high-
income countries generally experiencing higher yields than low-income ones due
to differences in technology adoption and infrastructure (Figure 1.1.3b). Despite
productivity improvements expected in the latter group, a considerable productivity
gap is projected to persist over the next decade which is challenging for farm
incomes and domestic food security and may increase some countries’
dependence on imports (OECD-FAO, 2024).

Crop yield volatility

The degree of crop yield volatility is subject to factors such as extreme weather
events, climate change impacts and planting decisions; and varies considerably by
region (Ray et al., 2015). Over the past decade, crop yields have not been
particularly volatile, especially when compared to previous decades. The
magnitude of wheat, maize and rice yield volatility (standard deviation of the log
first difference) has diminished over time.

Price volatility does not seem to directly affect crop yield volatility, which has not
been significantly affected by periods of crisis, except during the 1970s’ food crisis.
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Over the coming decades, crop yields may become more volatile as producers
face the effects of the increased likelihood of extreme weather events.

Global cereal prices

Despite challenges, such as disruptions to shipping, there has been a
considerable year-on-year decline in most grain prices and cereal markets
exhibited less volatility over the last year during the 2023 to 2024 season. While
wheat and maize prices continued their downward trend from the record levels
reached in 2022 following Russia’s invasion of Ukraine, 2023 prices reached their
lowest levels since 2021 driven by ample supplies and strong competition among
exporters. In contrast, rice markets were dominated by uncertainty on the impact
of El Nifio on production and export restrictions by India leading to international
rice prices reaching their highest level in 15 years (in nominal terms) in 2023.
Indicator 1.1.10 Global real prices covers in further detail the causes of elevated
cereal prices.

Emissions and waste from cereal production

Of the 34% of global land area used by agriculture, one third is under crop
cultivation (OECD-FAQO, 2024). Historically, the principal indirect GHG emission’s
source has been land conversion from natural ecosystems to agriculture.
However, historically the increase in crop production has been dominated by yield
growth and productivity increases on existing land rather than an expansion in the
area used for crop cultivation, though in the last couple of decades the relative
contribution of yield growth has been lower than in the second half of the 20t
century (government analysis of USDA PSD data). With yields projected to
continue to be more important than land use expansion, the contribution of the
growth in crop production to the projected increase in direct GHG emissions is
expected to be limited (OECD-FAQO, 2024). Among cereals, rice production is the
main source of direct GHG emissions as irrigated paddy fields emit considerable
quantities of methane.

Cereals not only represent a large proportion of global consumption but they
account for over 50% of calories lost and wasted which are estimated to be
approximately 5% of current global production (OECD-FAO, 2024). Reducing the
calories lost and wasted can contribute to both reducing GHG emissions and the
number of people suffering from undernourishment (OECD-FAQO, 2024). Further
information on global rates of food loss and waste is covered in Indicator 1.1.2
Global food loss and waste.
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Forward look

Global cereal production is projected to rise from 2.9 to 3.2 billion tonnes by 2033,
mainly due to increases in maize and wheat production driven by Asian countries
(OECD-FAQ, 2024). India is set to remain the leading rice producer and Africa and
South America are expected to contribute more to cereal production growth than in
the previous decade.

Going forward, this increase in the global production of cereals over the medium
term is expected to follow the trend of growth driven by improvements in
technology and cultivation practices led by middle-income countries in particular
(OECD-FAO, 2024). With high-income countries approaching the production
frontier, regional disparities are projected to remain important, in addition to growth
driven by low-, and middle-income countries in Asia. Global growth in yields are
projected to increase by 8% for wheat, 9% for maize, and 10% for rice by 2033
(OECD-FAQ, 2024).

These medium-term projections, which give a broadly favourable picture for the
global production of staples, assume normal climatic conditions. However, the
impacts of climate change, such as the increasing frequency of extreme weather
events, could have an effect on yields, output, and prices especially in light of the
relatively high market concentration for exports.

The effects of climate change on yields are projected to strengthen over time due
to the increasing variability of temperatures and rainfall, and frequency and
severity of extreme weather events, such as droughts and floods. For instance,
between 1971 and 1980 and between 2011 and 2020, on average, the number of
droughts and severe storms has doubled and tripled, respectively (OECD, 2023).
Climate change will likely have a differential regional impact with some areas
benefitting from longer growing periods, while others face increasingly unsuitable
growing conditions.

Furthermore, as evidenced in recent years, trade disruptions due to geopolitical
tensions, domestic decisions about controlling inflation, and wider macroeconomic
factors can have a significant effect on future cereal markets. Disruptions in
transport and the importance of choke points, as apparent from recent events, can
also affect the shorter-term trajectory of cereal output (see case study on the role
of maritime trade chokepoints in global food security for more information).
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Climate impacts

Figure 1.1.3c: Projected relative change in crop yield (%) for 2041 to 2070

compared to 1983 to 2013 reference period

Source: Based on Global Gridded Crop Model Intercomparison
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Note: Results shown are the median of climate—crop model combinations (5 global
climate models x 11 crop models). Left column plots show projections under
SSP585, right column plots show projections under SSP1-2.6. Top row: maize,
second row: wheat, third row: rice, bottom row: soybean. Assumptions include:
land-use, fertiliser application, growing seasons, crop cultivars, NO3 and NH4
deposition rates are kept constant (based on 2015), no pest and disease damage,
physical cropland extent based on the MIRCA2000 (Monthly Irrigated and Rainfed
Crop Areas around the year 2000) reference dataset, and no changes in
management/adaptation.

Evidence from the Global Gridded Crop Model Intercomparison project (set of
simulations from multiple crop and climate model combinations) show different
projected trends in cereal yields across regions over the next decades (Figure
1.1.3c). These results are based on assumptions including: land-use, fertilizer
application, growing seasons, crop cultivars, NO3 and NH4 deposition rates are
kept constant (based on 2015), no pest and disease damage, physical cropland
extent based on the MIRCA2000 (Monthly Irrigated and Rainfed Crop Areas
around the year 2000) reference dataset, and no changes in
management/adaptation. More research is needed to better understand potential
consequences of following different adaptation strategies such as changing where
crops are grown in order to mitigate the impacts of a changing climate.

Projections of yield responses to modelled climate scenarios reveal a mixed
picture. Projected changes are dependent on crop, scenario and the climate and
crop models used, as well as exhibiting spatial variation. Global mean yield
projections between 1983 to 2013 and between 2041to 2070 indicate decreases
for maize and increases for wheat and rice.

Projections show widespread maize yield decreases between 1983 and 2013 and
between 2041 and 2070 (Jagermeyr and others, 2021), with the majority of models
projecting decreases in global mean yield by approximately 3% under the SSP1-
2.6 scenario and 10% under the SSP5-8.5 scenario by mid-century. Large
reductions are projected in North America, Asia and West Africa. Projections for
European maize yields are mixed with models typically indicating reductions in
southern Europe and increases in northern Europe. Reductions in maize yield are
driven in many cases by areas already being close to optimum temperature
ranges for the crop.

There is good model agreement for increases in global mean wheat yield by the
2050s for both SSP1-2.6 and SSP5-8.5 scenarios. However, there are strong
spatial patterns in the projected direction of change. Higher wheat yields are
projected for Oceania, the Middle East, China and many of the northern
hemisphere temperate regions, whereas reductions are projected for spring wheat
growing areas in the southern USA and Mexico, parts of southern Asia and South
America (Figure 1.1.3c). The projected increase in wheat yield in the outlined
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regions is driven by increases in temperature and CO2, whereas areas with
projected reductions in yield are regions where temperatures are already nearly
optimum.

Based on the model median, global mean rice yield is projected to increase by
approximately 5% under the SSP1-2.6 scenario and 7% under the SSP5-8.5
scenario by mid-century. Major declines in rice yields are projected in Central Asia,
with increases projected in South Asia, northeastern China, West Africa and South
America. It is important to note that there is a broad range in projections across
the set of crop models.

There is large spread in model projections of global mean soybean yields by the
2050s for SSP1-2.6 and SSP5-8.5 scenarios, with more than 75% of the models
projecting increases. Model projections for soybean yields predominantly show
increases at higher latitudes (Jagermeyr and others, 2021); China, Eurasia, some
areas of South America and southern Africa. Reductions are projected for major
producing regions including the USA, parts of Brazil and Southeast Asia.

There are indications that climate change may result in substantial changes to
yield variability (Liu and others, 2021). The projected changes discussed in this
section are for long-term average yields, and do not consider year-to-year yield
variability. More research is needed to quantify the relative influence of changes in
year-to-year variability compared to the effect of the long-term trends. Managing
climate-driven yield variability is likely to be a significant challenge of climate
change for food prices and security. Aspects of the global food system, including
food price fluctuations, are influenced by yield variability, which may arise, in part,
due to climate extremes. Larger impacts are expected when yields in major
production regions are affected. Several significant and prolonged shifts in food
prices have been linked to food production extremes, including extreme weather
impacts (Malesios and others, 2020), such as Russian wheat yield losses in 2010
(associated with drought) were a significant factor in the imposition of an export
ban and rapid rise in global wheat prices (Hunt and others, 2021).

1.1.4 Production of global livestock products

Rationale

This indicator measures the numbers of animals slaughtered for meat in million
tonnes to monitor trends in this important food group. Meat, eggs and milk are an
important source of macronutrients, such as protein, fats and carbohydrates, and
micronutrients, such as iron, zinc and vitamin A, for a large part of the world
population. They together provide 33.6% of total protein and 13.4% of total
calories (FAOSTAT, 2024).
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Headline evidence
Figure 1.1.4a: Global meat production, tonnes, 1961 to 2022

Source: FAO FAOSTAT Crops and livestock products
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In 2022, over 341 million tonnes of meat was produced, an increase of 6.9% or 22
million tonnes higher than 2019. This was driven by a rebound in pigmeat
production, which saw negligible growth over the last decade (2013 to 2022),
following the recovery from African Swine Fever in Asia. Over the past decade,
however, poultry meat saw the greatest growth at 26.4%, equivalent to over 29
million tonnes, and a share of 64.3% of the total meat production growth. The
production of poultry meat surpassed pigmeat in 2016 globally to become the most
produced source of meat; it is followed by pigmeat, beef and veal.

While global livestock production has been stable and is projected to grow by 12%
over the next decade, this is almost half the rate of the previous decade. This is
expected to originate mainly in middle-income countries and be largely made up of
poultry meat, driven by accelerating demand for poultry globally, particularly in
Asia, but also in the USA and Brazil. The environmental effects of expanding
livestock production remain a risk in a context of feeding a growing population and
maintaining global food security.
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Supporting evidence

Trends in global meat production
Figure 1.1.4b: Global regional meat production, tonnes, 1961 to 2022

Source: FAO FAOSTAT Crops and livestock products
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Asia remains the largest region for the production of meat, with a growth rate of
11.9% between 2019 and 2022 reaching 155.2 million tonnes in 2022 (Figure
1.1.4b) (FAOSTAT, 2024). Over the same period, production in Africa rose by
7.9% to 22.7 million tonnes, and in South America it increased by 5.8% to 48
million tonnes. Europe and North America recorded slight falls of 0.4% to 64.2
million tonnes and 0.9% to 52.7 million tonnes respectively. Australia and New
Zealand recorded a larger fall of 7.2% to 5.9 million tonnes.

China remains the biggest single market for meat, and the recovery of its pigmeat
production, following a significant outbreak of African Swine Fever between 2018

and 2021 (OECD-FAOQ, 2024), is one of two major contributors to this wider global
growth. The other is India’s increased dairy production.

The price of cereals greatly affects the cost of livestock production, particularly
related to soy, which is mainly used as animal feed. This is covered in further
detail in Indicator 1.1.3 Global cereals production. Although recent rises in feed
costs have abated, the costs of other inputs such as labour continue to be
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compounded due to an increase in regulation in many areas of the world leading
to higher production costs (OECD-FAQO, 2024).

Impacts associated with global meat production

Meat production has a range of impacts including land use change, land
degradation and elevated GHG emissions compared to non-meat alternatives,
with implications for the sustainability of global food security.

Meat production drives land use change in two ways: an increased need for
pastureland for extensive production and an increase in cropland to grow feed
ingredients such as soybeans for more intensive production. Land use change is
discussed in more detail in Indicator 1.2.2 Global land use change.

Livestock grazing is also a principal source of land degradation, and is especially
problematic in Sub-Saharan Africa (FAO, 2021). Livestock production is projected
to increase by 26.5% by net value over the next decade in Sub Saharan Africa,
with negative possible implications for further degradation of pastures in the region
(OECD-FAO, 2024). Land degradation is covered further in Indicator 1.5.1 Global
land degradation.

Livestock also contributes to a high proportion of global GHGs: in 2021, livestock
agrifood systems made up around 8% of all anthropogenic GHG emissions and
about 54% of total emissions from the farm gate (FAO, 2021). Contribution to
GHG emissions vary by livestock type. Ruminants such as cattle and sheep are
associated with higher levels because they release higher rates of methane
emissions. Beef (28.3 kg CO2-eq/kg) and lamb (24.5 kg CO2-eq/kg) produce much
higher GHGs than pork (1.7 kg CO2-eq/kg) and chicken (0.54 kg CO2-eq/kg)
(FAOSTAT, 2024).

These effects are worth considering in tandem with the other outcomes linked to
meat production. The calorific efficiency of various meats varies significantly: milk
(24%) and eggs (19%) are significantly more efficient than meat (Poultry 13%,
Pork 8.6%, Lamb 4.4% and Beef 1.6%) in terms of converting input calories from
feed into output (food) calories (Alexander and others, 2016).

Other livestock products

Global milk production remains stable and overall shows an increase, most
notably in Asia. Global milk production grew by 4.3% between 2019 and 2022 and
by 50.9% between 2003 and 2022 to 930 million tonnes. The yield of 1.1 tonnes
per animal has also risen, by 3.9% between 2019 and 2022 and by 17.3%
between 2003 and 2022 (FAOSTAT, 2024). Milk production remains much higher
in Asia than it does in the rest of the world, and this is predicted to continue, driven
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mostly by India and Pakistan (with almost all of the product consumed
domestically). Milk production in Asia overtook milk production in Europe in 2005.
GHG emissions for dairy products are generally lower than for meat in the range of
1.29 kg CO2-eq/kg for whole milk and 9.25 kg CO2-eq/kg for butter (Clune, Crossin
and Verghese, 2017). Estimates from FAOSTAT suggest a lower amount for raw
cows’ milk (0.97 kg CO2-eq/kg).

Global egg production grew by 3.5% between 2019 and 2022 and by 58.7%
between 2003 and 2022. Asia has the highest production of eggs of any region
globally at 60.3 million tonnes and overtook Europe in 1985. Global yield rates
have also grown by 4.6% between 2019 and 2022 and by 5.8% between 2003 and
2022 (FAOSTAT, 2024). The sources of eggs for the UK market are discussed in
Theme 2 Indicator 2.1.3. GHGs associated with egg production are much lower
than for livestock in the range of 0.6 kg CO2-eq/kg (FAOSTAT, 2024).

Forward look

Global livestock production is projected to grow by 12% over the next decade,
almost half the rate of the previous decade. Increased global meat production is
expected to originate mainly in middle-income countries. This will be supported by
global herd and flock expansion and improved per-animal performance through
higher feed intensity, and continuous improvement in animal breeding,
management, and technology (OECD-FAO, 2024).

Poultry meat is expected to remain the fastest growing meat in the livestock sector
and is expected to account for half of the growth in meat production in the next
decade. This is being driven by accelerating demand for poultry globally,
particularly in Asia, but also in the USA and Brazil. Asia, especially India, will
continue to contribute to most of this growth in production, due to better breeding
and increased feed intensity. High rates of growth are also forecasted in Africa and
the Near East (OECD-FAQO, 2024). within middle income countries, due to the
relative affordability of poultry compared to other livestock.

Global milk production is projected to grow at 1.6% per annum to reach 1,085
million tonnes in 2033 supported by increased yields per animal. More than half of
the growth in production is anticipated to come from India and Pakistan which will
jointly account for over 30% of global production in 2033. Projections on global
egg production are not covered by the OECD-FAO Outlook.

Despite growth in the meat sector resulting in higher GHG emissions for the sector
as a whole, improved breeding and advances in productivity, as well as the
increasing dominance of poultry in the meat complex, are expected to reduce the
amount of GHG emissions per kilogram of meat produced. The OECD-FAO
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projects an increase of approximately 2 billion cattle, 1 billion pigs, 32 billion
poultry, and 3 billion sheep which, in turn, is expected to lead to a 6% rise in the
meat industry’s GHGs. However, lower overall growth in emissions (+6% by 2033)
is expected when compared to the expansion in growth in production (+12% by
2033).

At the same time exireme heat stress is projected to become more pervasive with
negative impacts for livestock production. Globally, the number of extreme heat
stress days per year for cattle, sheep, goats, poultry and pigs is projected to
double or more by the 2050s under SSP1-2.6 compared to 2000 (Thornton and
others, 2021). Under SSP5-8.5, the proportion of livestock animals affected and
the number of extreme heat stress days per year is projected to approximately
treble from 2000 levels by the 2050s (Thornton and others, 2021). The largest
impacts are expected at lower latitudes, particularly across central Africa, South
Asia and America, and could challenge the viability of outdoor livestock keeping.
Significant adaptions are likely to be required in some locations, which would be
both cost and energy extensive, and make livestock farming unviable.

1.1.5 Global fruits and vegetable production

Rationale

This statistic shows the production of fruits and vegetables in million tonnes to
allow tracking of this important food group. Fruits and vegetables play an important
role in maintaining a nutritious diet by providing high levels of vitamins, minerals,
and fibre (NHS, 2022). They together provide 8.3% of total protein and 7.5% of
total calories across the world (FAOSTAT, 2024).
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Headline evidence

Figure 1.1.5a: World fruit and vegetable production, tonnes, 1961 to 2022

Source: FAO FAOSTAT Crops and livestock products
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Global fruit and vegetable production has increased steadily in the last sixty years,
being around five to six times its 1960s level by 2020. Over the last decade from
2013 to 2022 the average annual growth rate for vegetables was 1.6% per annum
compared to 1.9% per annum for fruits (excluding citrus). Between 2019 and 2022,
production increased by 3.3% for vegetables, and 5% for non-citrus fruits.

The World Health Organization (WHO) recommends eating at least 400g of fruit
and vegetables a day to lower the risk of non-communicable diseases (such as
heart disease, stroke and some types of cancer) and ensure an adequate daily
intake of dietary fibre (WHO, 2020). The current global average for fruit and
vegetable supply for human consumption amounts to 650 g/per day per capita.
However, this figure is much lower in South Asia (144 g/per day per capita) and
Sub-Saharan Africa (77-143 g/per day per capita) (FAOSTAT, 2024). While there
are enough fruits and vegetables produced globally to meet recommended
guidance, its availability is unevenly distributed.
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Supporting evidence

The shorter shelf life of fruits and vegetables means the supply chain tends to be
more localised and dynamic, although this can be extended by canning, drying
and freezing. This means that fruits and vegetables are not globally traded to the
same extent as other commodities. The effect of global fruit and vegetable
production on UK food security is discussed in Indicator 2.1.4 in Theme 2, which
tracks the production of fruits and vegetables in countries from which the UK
imports its food.

Accessibility to fruits and vegetables varies around the world varies. The 2023
assessment of progress towards health and sustainable development goals
(SDGs) by the Food Systems Countdown Initiative found inequalities across
countries, with low- and middle-income countries finding the availability and
affordability of fruits and vegetables a challenge, compared to high income
countries.

Forward look

On the supply side, challenges with the availability of sufficient fruits and
vegetables are expected to ease with economic growth but are unlikely to be
eliminated entirely (Mason-D’Croz and others, 2019). The amount of supply will
also be affected by rates of food loss and waste, which is covered in further detail
in Indicator 1.1.2 Global food loss and waste.

Climate change may present a challenge to the continued production of certain
fruits and vegetables in regions where they have been traditionally grown. The
effect of climate change on regions of the world where the UK predominately
sources its fruits and vegetables is covered in Theme 2 Indicator 2.1.4. Analysis
on the impact of climate change and plant disease on bananas and international
trade is covered in Indicator 1.5.2 Global One Health.

On the consumer side, there is expected to be an increase in the demand for fruits
and vegetables with the increasing adult population in developing countries.

1.1.6 Global seafood production

Rationale

Fish and seafood, especially oily fish, play an important role in the diet of many
people across the world. It is a major source of protein and of nutrients and
vitamins that are important for overall health, such as vitamin A, iron, and omega-3
fatty acids. NHS dietary guidelines suggest aiming for at least two portions (each
around 140gq) of fish every week, one of which should be oily, such as salmon,
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sardines or mackerel. Fish and seafood provide 6.1% of total protein and 1.2% of
total calories for human consumption across the world (FAOSTAT, 2024).

This statistic (Figure 1.1.6a) shows the raw numbers for production of capture
fisheries and aquaculture in million tonnes to monitor trends in this important food
group. ‘Biologically sustainable levels’ refers to whether fish stocks are at a level
where there are enough fish to maintain the current stock with the present level of
fishing.

Headline evidence

Figure 1.1.6a: World capture fisheries and aquaculture production, tonnes, 1950
to 2022

Source: The State of World Fisheries and Aquaculture 2022 (fao.orq)
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In 2022, 185.4 million tonnes of fish were produced, an increase of 4.5% or 8.0
million tonnes since 2019. This increase has been largely driven by increased
aquaculture production which increased by 10.9% or 9.3 million tonnes between
2019 and 2022, as opposed to fish landings which marginally decreased by 1.4%
or 1.3 million tonnes. These short-term trends mirror longer-term trends; since the
early 1990s, fish capture has stagnated while aquaculture production has risen
substantially, and in 2023 aquaculture production overtook fish capture for the first
time (FishSTAT, 2024).
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The percentage of marine fishery stocks within biologically sustainable levels
continues a downward trend, having decreased to 62.3% in 2021, 2.3% lower than
in 2019 (FAO, 2024). This fraction was 90% in 1974.

Supporting evidence

It is estimated that 19% of protein and 10% of calories in feed inputs to
aquaculture species are part of human food supply, with significant variation
between species (Fry and others, 2018). Fish is a more important part of the diet
in some regions of the world. In Micronesia, for example, fish accounts for 4.2% of
the food supply in calories and 21.6% of the protein supply in grams as opposed to
0.2% and 0.3% respectively in Central Asia. It is also an important source of
protein in Southeast Asia (15.1%) and Polynesia (12.0%) (FAOSTAT, 2024).

Sustainability

Figure 1.1.6b: Proportion of fish stocks within biologically sustainable levels
globally, 1974 to 2021

Source: FAO FAOSTAT SDG Indicators 14.4.1
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The proportion of fish stocks within biologically sustainable levels has been on a
downward trend since before the turn of the century (Figure 1.1.6b) but the

56



distribution of biologically sustainable fish stocks is uneven. In 2021, the lowest
levels of sustainable fish stocks were in the Southeastern Pacific (33.3%) and
Mediterranean and Black Sea (37.5%), which were well below the global average
of 62.3%. The highest, covering the Northeast Atlantic, and Southwest, Northeast
and Eastern Central Pacific, were all over 70% (FAO, 2024). Information on where
the UK sources its fish and seafood is covered in Theme 2 Indicator 2.1.5.

Carbon footprint

Fish and seafood have a much smaller carbon footprint than other sources of
animal protein. Marine fisheries are typically not included in estimates of GHG
emissions from food production. Data from 2011 shows that fishing vessels
contribute to between 0.1 and 0.5 % of global CO2 emissions and represent
approximately 4 % of the carbon emissions generated by global food production
(Parker and Others, 2018). Aquaculture production was estimated to account for
263 MtCOze (covering catch, not population), equivalent to 0.49% of
anthropogenic GHG emissions in 2017, the latest estimate available. This is lower
than emissions produced by terrestrial animal protein largely due to the absence of
enteric CH4, which is a major factor in the production of beef and lamb. This is
aided by high fertility (the ability to reproduce easily) and low feed conversion
ratios (using less feed to produce more animal protein) (MacLeod and others,
2020).

Harmful algal blooms

A notable risk to fish stocks is harmful algal blooms. They can be harmful to fish
and shellfish, as well as people, marine mammals and birds, making them a threat
to productivity. The Harmful Algal Event Database (HAEDAT) is a meta database
containing records of harmful algal events. It is difficult to say conclusively if and at
what rate harmful algal blooms are increasing as better reporting may be a driver
in the increase in reports (Hallegraeff and others, 2021).

Forward look

Aquaculture is expected to drive production growth in fisheries while capture
fisheries production remains stable, declining in some regions and recovering in
others. Global fish production is expected to rise, reaching 206 Mt by 2033, an
increase of 22 Mt from the base period of 2021 to 2023 (OECD-FAQ, 2024). This
is expected to be driven by the ongoing expansion of aquaculture, particularly in
Asia, with global aquaculture production increasing by 17.4% from 96.4kt (2023) to
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112.4kt (2033) and capture fisheries increasing 89.3kt (2023) to 93.8 kt (2033)
(OECD-FAOQ, 2024).

Climate impacts

Making robust assessments of the impacts of climate change on the marine
environment is challenging because of scarce data availability for complex
biological interactions and model limitations at scales incompatible for resolving
shelf sea processes, which are the habitats for 99% of the world’s fish (Holmes
and others, 2023). In addition, most scientific studies of tolerances have been
conducted in a laboratory or modelled rather than within the open marine
environment. Therefore, the implications of climate change for global fish stocks
remain difficult to quantify. The impacts of climate change alone are projected to
result in a 5% loss of mean global marine animal biomass for every 1°C of
warming (Lotze and others, 2019).

Figure 1.1.6¢c: Two maps showing projected multi-model mean changes in sea
surface temperature for 2041 to 2060, relative to 1995 to 2014, under the SSP1-
2.6 and SSP5-8.5 climate change scenarios.

Source: lturbide and others, IPCC
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Globally, there is medium confidence that climate change will adversely affect
fisheries’ yields and aquaculture production (Cooley and others, 2022) but
regionally, in the tropics and the higher northern latitudes, impacts are likely to be
greater than the global average (Barange and others, 2018). It is almost certain
that ocean temperatures will continue to increase out to 2050 (Figure1.1.6c¢), with
medium confidence that these increases will be associated with further
acidification, upper ocean stratification, deoxygenation and marine heatwaves
(Bindoff and others, 2019).

Rising sea surface temperatures are an important factor in driving more, long-
lasting, and intense marine heatwaves which are very likely to continue to increase
in frequency, magnitude, duration and spatial extent and cause more mass
mortality events (IPCC, 2019). Such events are projected to result in biomass
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decreases in more than 75% of fish and invertebrate species by the 2050s
(Cheung and others, 2021) and mass mortality events through coral bleaching,
particularly in the Indo-Pacific, Caribbean and the Gulf of Mexico (Holmes and
others, 2023).

As well as risks from temperature increases over long and short timescales, most
coral reefs, mangroves and salt marshes will be unable to keep up with projected
sea level rise by 2050, even under the lowest SSP1-2.6 climate change scenario
(IPCC, 2022). Ocean acidification is projected to worsen across all ocean basins,
with the largest projected decreases in pH found in the Arctic and the smallest at
the Equator (IPCC, 2023).

More than 90% of global aquaculture production originates in Asia and fish
consumption per capita is highest in the Maldives, Seychelles, South-east and
Eastern Asia and the Pacific Islands. Current aquaculture losses attributed to
climate change have been caused by temperature increases, sea-level rise and
associated saltwater intrusion, and from infrastructure damage, droughts and
freshwater shortages arising during extreme weather events (Naylor and others,
2021). These are all expected to worsen as the climate continues to change, with
additional uncertain indirect effects from pests, predators and pathogens and from
harmful algal blooms.

Sub-theme 2: Productivity and inputs

1.2.1 Global agricultural total factor productivity

Rationale

This indicator measures the agricultural productivity of different countries based on
TFP data from the USDA Economic Research Service (ERS).

TFP is defined as the amount of agricultural output produced from the combination
of land, labour, capital, and material resources employed in farm production and
encompasses the average productivity of all of these inputs in the production of
agricultural commodities (USDA, 2024).

TFP is an indicator of how efficiently agricultural inputs are converted into food.
The more that producers can do with less, the more productive they are and the
more they can produce with limited resource. This is critical to increasing
production levels to meet growing global population demand. Productivity growth
is especially important in a context of increasing competition for resources.

TFP is one key measure of productivity. Other crucial measures of agricultural
productivity, such as land productivity (output per unit of land) and labour
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productivity (output generated by a unit of labour) are briefly discussed in the
supporting evidence section below.

Headline evidence
Figure 1.2.1a: TFP growth by country income group, 2003 to 2022

Source: ERS USDA International Agricultural Productivity
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While global TFP grew at an average annual rate of 1.11% from 2001 to 2010, this
figure fell to 0.74% for the period between 2011 and 2022 (Figure 1.2.1a). TFP
growth has fallen across all income groups. Low-income countries, in particular,
have experienced a reduction of 0.47 percentage points (pp) in average annual
TFP growth between 2003-2012 and 2013-2022, and continue to lag in TFP
growth with 0.12% annual growth in the period 2013-2022 (USDA, 2024). While
TFP is not currently stagnating or decreasing, low TFP growth suggests that both
the rate of adoption of new technology and innovation has declined globally
(Agnew and Hendery, 2023).

Supporting evidence

TFP data for this indicator comes from the Global Agricultural Productivity (GAP)
Index, which was established in 2010 to track the growth needed in TFP to
sustainably double global agricultural production by 2050. Under the assumption
that the world population reaches 10 billion by 2050 (a figure which is slightly
higher than the United Nations (UN, 2022) projection of 9.7 billion) and that all
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other inputs (including land, labour, machinery, materials, feed and livestock)
remain static, the index suggests that TFP would need to increase at an average
annual rate of 2.03% to reach this goal (2024 GAP Report). Some studies suggest
a lower annual rate could be required (van Dijk and others, 2021).

Drivers of agricultural productivity
Figure 1.2.1b: Causes of growth in agricultural output, 1960-1970 to 2011-2022

Source: ERS USDA International Agricultural Productivity, 2024
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In the 1960s and 1970s, agricultural production was largely driven by input
intensification which involved an increased use of pesticides and fertilisers,
mechanisation as well as planting improved crop varieties. TFP growth became a
more important driver in the 1980s until the turn of the 215t century, after which
both TFP and agricultural growth have been slowly falling (Figure 1.2.1b). TFP
growth remains the largest contributor to agricultural output growth, and historically
has been driven by technological innovations. These innovations include:
improved genetics; precision agriculture; soil health management; integrated
production systems; pest and disease control; mechanisation and automation; and
learning and development. Despite this, both TFP growth and annual agriculture
growth have slowed in the last decade (Figures 1.2.1a, 1.2.1b). This trend poses
potential risk to food availability in the context of the rising global population.
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Productivity by region

Trends vary widely by region. Productivity gains remain high in South Asia and
China with average annual TFP growth at 1.44% and 1.78% respectively between
2013 and 2022. In South Asia these gains have been driven by technological
change, increased mechanisation and labour reallocation. In China TFP growth
has been driven by mechanisation and the adoption of policies aimed at reversing
unsustainable growth from input intensification (Agnew and Hendery, 2023).

However, gains remain much lower in other areas. Productivity gains have been
particularly low in the USA with annual TFP growth at -0.23)%and Sub-Saharan
Africa with annual TFP growth at 0.37% (USDA, 2024), which has been driven by
a range of different factors. In the USA, investment in public agriculture and food
research and development in 2019 was at its lowest levels since the 1970s. This
may be a contributory factor to the reduction in growth in TFP. In Sub-Saharan
Africa, a lack of investment in agriculture overall, including agricultural research
and development, access to improved seed varieties and mechanisation, have all
contributed to a lack of growth in TFP (Agnew and Hendery, 2023). Indicator 1.2.3
Global fertiliser production explores this issue in further detail.

Further information on TFP in the UK is covered in Theme 2 Indicator 2.2.3.
Productivity of the UK food chain is also covered in Theme 3 Indicator 3.3.3.

Land productivity

Land productivity is a key measure of agricultural productivity. Unlike TFP, land
productivity is a partial factor productivity measure that is computed by dividing
agricultural output by a single factor of production, land. When expressed in terms
of physical output per unit of land, such as kilogrammes or tonnes per hectare,
land productivity is typically referred to as ‘yields’ (FAO, 2017). Future trajectories
of food security are closely linked to future average crop yields in the major
agricultural regions of the world (Lobell, Cassman and Field, 2009). Halting
agricultural expansion, closing ‘yield gaps’ on underperforming lands, and
increasing cropping efficiency could enable environmentally sustainable increases
in food production (Foley and others, 2011).

Regional variation, trends, volatility and projected changes in cereal yields are
covered in further detail in Indicator 1.1.3 Global cereals production. The yields of
other livestock products are covered in Indicator 1.1.4 Production of global
livestock products. More information on trends in land use change are covered in
Indicator 1.2.2 Global land use change.

There are indications that climate change may result in substantial changes to
yield variability (Liu and others, 2021), with projections of cereal yield responses to
modelled climate scenarios revealing a mixed picture. Global mean yield
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projections between 1983-2013 and 2041-2070 indicate decreases for maize and
increases for wheat and rice (see Indicator 1.1.3 Global cereals production for
more detail). The impact of climate change on yields is also covered in Indicator
1.1.6 Global seafood production and Indicator 1.5.2 Global One Health. This is
expected to affect levels of agricultural productivity and is an important area to
monitor for further developments.

Labour productivity

Labour productivity is another partial factor productivity measure commonly
employed in agriculture (FAO, 2017). It can be computed by dividing agricultural
value added by the number employed in the sector (World Bank Group (WBG)). In
2022, agricultural value added per worker at the global level was estimated to be
$4,042 (in constant $2015), an increase of close to $200 compared to 2019
(WBG). This global value masks substantial differences across countries, with
over 30 times higher labour productivity in high income countries compared to low
income countries (2022 estimates for these two income groups were $26,547 and
$840, respectively) (WBG). Indeed, there is a strong correlation between a
country’s income and the value added per agricultural worker. Countries with
higher incomes tend to have greater access to technology and a more
mechanised agriculture, which allows for an increase in output while reducing in
the amount of labour required as an input, resulting in higher labour productivity.

There is high confidence that, without adaptation, the impacts of heat stress on the
capacity of the agricultural labour force will increase with climate change (IPCC,
2022). Regions projected to experience the largest reductions in outdoor labour
capacity are predominantly at low latitudes: much of South and Southeast Asia,
tropical Sub-Saharan Africa and parts of Central and South America (IPCC, 2022;
Masuda and others, 2024; De Lima and others, 2021). Impacts are expected to be
worst in low- and middle-income countries.

1.2.2 Global land use change
Rationale

This breakdown of global land area summarises the amount of land used for
agricultural production and different kinds of production within that. As land is an
essential resource for food production (excluding seafood), it is useful to track
trends in the total area of land used for agricultural production, and particularly
how that land is being used. While the area of land used for agriculture is an
important indicator of food production or supply, it should be considered in tandem
with an understanding of current land productivity and management practices.
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Agricultural land can be used to grow crops used for non-food uses such as cotton
and fibre crops such as sisal.

Headline evidence
Figure 1.2.2a: Global land use for food production

Source: Ritchie and Roser (2019), FAO, and Poore and Nemecek (2018)
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Competition for the world’s finite land resources is intensifying. Around 85% of the
world’s usable land — ice-free and non-desert — has already been harvested for
wood or converted to agriculture. This has contributed to about a quarter of
human-induced (anthropogenic) carbon emissions and is the primary driver of
global biodiversity loss (WRI, 2023). Land use change is continuing, and between
2000 and 2018, 88% of forest conversion was for agriculture purposes (50% for
crop expansion including palm oil and 38% for livestock grazing. (FAO Remote
Sensing Survey, 2020).Globally, around half of the worlds land is used for
agriculture (see figure 1.2.2a above), and of that the majority of land is used to
raise livestock, although the majority of our calorie supply is from plant-based
foods, for example Rice, Maize and Wheat . Some land used for livestock grazing
is not suitable for growing crops; this amounted to 40% global of cropland.
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Changes in global agricultural land area generally happen over decades (see
figure 1.2.2b below). Since the turn of the century, agricultural land area has been
on a downward trend, decreasing by 1.8% between 1999 and 2022. This has been
caused by a fall in permanent meadows and pastures of 4.9%. This is despite
meat consumption dramatically rising in middle income countries in recent years
(see Indicator 1.1.4 Global livestock production), driven by intensively farmed pigs
and poultry, which do not require permanent meadows and pastures. Despite the
downward trend in agricultural land, cropland has shown an accelerated trajectory
of expansion since the early 2000s. In the last two years the expansion has
flattened.

Figure 1.2.2b: Global agricultural land by area, 1990 to 2022

Source: FAOSTAT Land Use
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As the world population grows, demand for food is expected to rise (see Indicator
1.1.1 Global food production). A combination of global population growth and
income growth in the world’s developing economies is expected to increase total
demand for crops by 56% and for animal-source foods by 70% by 2050 (WRI,
2023). This will require an increase in both food production and food availability
(see Indicator 1.1.1 Global food production). Historically food production has been
increased by agricultural land expansion or by increasing output on existing
agricultural land through input intensification or productivity gains through such
measures as sustainable intensification (SI) and technological innovation. There
are strong limits to the option of land expansion as further land expansion
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diminishes the world’s natural capital on which food production is dependent
(Zabel and Others, 2019). There is also limited land for what would be required:
agricultural land would need to expand by over 600 million hectares, equivalent to
an area of land nearly twice the size of India, to produce enough food for 2050
based on current dietary trends and at current productivity levels (WRI, 2023).

The long-term trend of decreasing total agricultural use is alongside a long-term
trend of increasing food production (see indicator 1.1.1 Global food production),
which points to the productivity gains since the 1980s (see indicator 1.2.1 Global
agricultural total factor productivity). However, the accelerated trajectory of
cropland expansion since early 2000 reflects a mixed picture of food production
growth by productivity and land use expansion (see Indicator 1.2.1 Global
agricultural total factor productivity). The cropland expansion is in part driven by
the need for feed for increased intensive livestock and biofuel production, with the
majority of the expanded cropland being maize and soya beans and driving the
above-mentioned conversion of forest in regions such as South East Asia and
South America.

Additionally, working towards redistributing food and reducing food loss and waste
(see Indicator 1.1.2 Global food loss and waste), could also help meet future
demand for food. Other approaches to improving output are covered in indicator
1.2.1 Global agricultural total factor productivity.

Supporting evidence

Changes in agricultural land

Globally there has been less available agricultural land overall, driven by increases
in land productivity which has increased consistently since the 1960s, rising by
20% between 2012 and 2022 (FAOSTAT, 2024). Equally, in the next decade the
overall area of land used for agriculture is not anticipated to increase, as increases
in cropland will be offset by decreases in pasture. However, there is some
variance at a regional level. For example, cropland expansion is projected to occur
in the global South (primarily Asia and the Pacific, Latin America and Sub-Saharan
Africa). Pasture land in Asia and the Pacific will likely be converted into cropland,
in contrast in Latin America and Sub-Saharan Africa non-agricultural land will likely
be converted. Whereas, in the global North (North America and Western Europe)
cropland is anticipated to decrease due strict regulations and governance
regarding sustainability (OECD, 2024).

Additionally, there is more competition for land to be used for purposes other than
primary food production. The increase in intensive livestock production (see
Indicator 1.1.4 Global livestock production) has increased the demand for crops for
livestock feed. The advent of biofuels around the turn of the 21st century has also
led to between 16% and 23% of maize, vegetable oils and sugar cane production
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being used for fuel. In overall area terms, since 1999 there has been a small
increase in the crop area of wheat and rice and a fall in the crop area of barley,
while there have been large increases in the crop area of soybeans, maize and
sugar cane. Sugar cane now accounts for 86% of crop area of sugar crops, up
from 75% in 1999.

The versatility of land means factors such as the price and availability of some raw
ingredients and changes to market conditions can lead to substitutions in food
production and changes to global food security. For example, when the supply of
sunflower oil was affected by the Ukraine war, rapeseed oil was substituted but
could not then be used for biofuels.

Environmental impacts associated with land use change

Previous methods of land conversion to accommodate competing demands,
including food production, has had a negative effect on the global environment.
Data from the FAO shows global agrifood systems (both pre and post farmgate)
emissions were 16 billion tonnes of carbon dioxide equivalent (Gt CO2eq) in 2021,
an increase of 14% since 2001, and equivalent to 30% of total anthropogenic
emissions. The primary environmental impacts linked to land use change include
land degradation, deforestation, biodiversity loss and production of GHG
emissions. All of these impacts are direct or indirect drivers of the depletion of
natural capital and ecosystem services on which agriculture itself relies.
Agriculture is the main driver for deforestation with over 75% of land converted to
cropland in Africa and Asia and around 75% to livestock grazing in South America
(FAO, 2020). Increases in agricultural land use are typically associated with the
destruction of biodiverse habitats with rates of deforestation highest in Africa,
South East Asia and Latin America at 10.6%, 7.8% and 7.8% between 2002 and
2022 respectively (FAOSTAT, 2024). These changes make the environment less
resilient to increasing extreme weather events which in turn further damage
natural capital. For example, degraded lands are also often less able to hold onto
water, which can worsen flooding.

While land use change makes up 19% of agri-food system emissions (FAOSTAT
2024), there has been a reduction in GHG emissions from land use change over
the last 20 years: GHG emissions were 3.1 Gt CO2e in 2021, marking a decrease
of 5.7% over the last 3 years, 15.7% over the last 10 years and 19% over the last
20 years. South America, Africa and South East Asia continue to be the regions of
the world with the highest GHG emissions due to land use change accounting for
90% of all global emissions. These have roughly halved in South America and
South East Asia but increased by over a fifth in Africa in the last 20 years. While
land use change makes up 19% of agri-food system emissions (FAOSTAT, 2024).
There is a high degree of uncertainty in GHG emissions from land use change with
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FAOSTAT and national GHG inventories returning lower estimates of GHG
emissions from land use change than modelled estimates (IPCC, 2023).

1.2.3 Global fertiliser production

Rationale

Fertilisers typically consist of 3 main types of nutrients: nitrogen (N), phosphorus
(P) and potassium (K). N, P and K represent the 3 primary nutrients plants need to
grow. These nutrients occur naturally in the soil but can also be added in the form
of fertilisers, to boost growth rates. In 2022, N fertilisers accounted for 57% of total
global consumption, while phosphate (the plant available oxide form of P) and
potash (the plant available oxide form of K) fertilisers accounted for 22.3% and
20.7% respectively (FAOSTAT, 2024). The FAOSTAT dataset contains
information on the totals in nutrients for production, tracking the changes of each
nutrient. These are important chemical fertilisers and inputs for agriculture and any
price rise in fertilisers is likely to feed through to food prices.

This indicator focuses on sources of phosphate and potash, which are mined and
have experienced disruptions to supply as a result of geopolitical tensions and
conflict. In addition to nitrogen, the production of these involve large amounts of
energy and has implications for the sustainability of current fertiliser practices.

For countries without domestic production of these nutrients, global availability of
these inputs is particularly important for food production and food security. The
availability of phosphate and nitrogen plays an especially important role in the UK
food security given that the UK has no P rock reserves (main raw material in the
production of phosphate fertiliser) and import ammonia (which is the basic source
for nitrogen fertiliser). The UK relies on imports to meet its demands, typically
importing fertiliser products from more than 60 countries. The UK has one
domestic producer of ammonium nitrate (AN), which is produced using imported
ammonia. UK fertiliser use and supply is covered in further detail in Theme 3
Indicator 3.1.1 Agricultural inputs.
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Headline evidence
Figure 1.2.3a: World fertiliser production, 1961 to 2021

Source: FAOSTAT Land Inputs and Sustainability Inputs Fertilisers by Nutrient,
2024
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Note: Totals in nutrients for Production, Trade and Agriculture Use of inorganic
(chemical or mineral) fertilizers, over the time series from 1961 to 2021. The data
are provided for the 3 primary plant nutrients: nitrogen (N), phosphorus (expressed
as P20s5) and potassium (expressed as K20). Both straight and compound
fertilizers are included.

Phosphate production

Plants cannot absorb elemental phosphorus, so phosphorus fertilisers are usually
produced in the oxide form (phosphate or P20s). Typically phosphorus is mined in
mineral form from igneous and sedimentary geological deposits. This crushed rock
is then combined with sulfuric or phosphoric acids (depending on the type of
phosphate fertiliser being produced) to produce fertilisers with higher phosphate
contents ready for plant uptake.

While phosphate fertiliser production fell slightly by 1.9% to 46.1 million tonnes
between 2019 and 2022, longer-term trends show overall growth. P rock
production fell by 20 million tonnes between 2020 and 2023, equivalent to a
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decrease of 8.3%. China, Morocco and the USA remain the largest producers of P
rock, however high rates of growth in production were seen across Togo (87.5%),
Senegal (62.5%), Algeria (50%) and Saudi Arabia (45.2%) over the period. P rock
production has risen by 36.1% since 2002 (FAOSTAT, 2024). According to the
United States Geological Survey (USGS), global P rock economic resources
amount to more than 300 billion tonnes and there are no imminent shortages of P
rock.

Potash production

Plants cannot absorb elemental potassium, so potassium fertilisers are usually
produced in the oxide form (potash or K20). Typically potassium is mined in
mineral form from certain geological deposits (typically potassium salts found in
sea beds) and then refined by crushing, resizing or chemical alteration to produce
fertilisers ready for plant uptake.

Potash production similarly shows a recovery from any effects following the
coronavirus (COVID-19) pandemic and longer-term trends show overall growth.
Potash production rose by 2.4% to 42.9 million tonnes between 2019 and 2022
and has risen by 61.2% since 2002 (FAOSTAT, 2024). Potash production
increases have been driven by Asia since the 1990s when there was a marked
decrease in potash production in Europe.

Known economic reserves of potassium-based minerals have remained
reasonably steady between 2019 and 2022, except in Brazil, China and Russia
where reserves have decreased by over 90%, 50% and 33% respectively. Overall
global production has fallen by 1 million tonnes or 2.4%. This has been driven by
the effect of import quotas and economic sanctions on Russia and Belarus
(USGA, 2024).

Nitrogen production

While there was a minor reduction in nitrogen (N) production over the last 3 years,
longer-term trends show overall production continues to rise. Between 2019 and
2022 N production fell by 3.7% to 118.1 million tonnes (FAOSTAT, 2024).
Production of N has risen by 35.2% since 2002 (FAOSTAT, 2024). N production
increases have been driven by Asia since the 1990s when there was a marked
decrease in N production in Europe.
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Supporting evidence

UK dependence on global imports of nitrogen fertiliser

The UK is totally dependent on imports for N fertiliser; while AN is produced
domestically, structural change to the domestic production base, with domestic
gas no longer being used as feedstock and imported ammonia being used in the
production of AN, means the UK now imports around 60% of N fertiliser as has
been subject to structural changes. Since 2022, Lithuania and Poland have
become large suppliers of Ammonium Nitrate (AN) (Agriculture and Horticulture
Development Board (AHDB), 2024). The UK’s production and consumption of N is
covered in further detail in Theme 3 Indicator 3.1.1.

Geopolitical tensions

There have been some disruptions to global fertiliser production because of
geopolitical tensions and conflict. Despite fertiliser materials being exempt from
sanctions, the Russia-Ukraine war led to the European Union imposing import
quotas on Belarus, which had been the third largest producer of K after Canada
and Russia. Belarus has managed to export some supply via rail and Russian
ports (USGS, no date). The war also prompted some countries to not allow
Russian vessels in their ports which has further affected the availability of fertiliser.
K has been much more severely affected than P in this regard as Russia
responded to these measures by suspending the export of fertiliser products
including K on countries it deemed unfriendly. The most significant disruption to P
fertilisers followed an export ban from China for diammonium phosphate and
monoammonium phosphate to control the domestic fertiliser prices. This removed
5 million tonnes of fertilisers from the global market, equivalent to approximately
10.9% of global supply in 2022, which was not entirely compensated for by other
suppliers (USGS, 2023).
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Global fertiliser prices

Figure 1.2.3b: IMF Fertiliser Price Index, October 2004 to September 2024

Source: IMF
400
300
o
S
1
©
azoo
P
(]
©
=
100
2005 2010 2015 2020 2025

While fertiliser prices have stabilised, they remain higher than before the start of
the energy crisis in 2021 (Figure1.2.3b). Fertiliser prices rose dramatically
between January 2021 and June 2023 following the energy crisis which led to a
rise in gas price, peaking in April 2022 with prices 3.6 times higher than in April
2020. Prices have stabilised since July 2023 but remain 42% higher than prices in
January 2021 before the start of the crisis. Fertiliser prices tend to follow energy
prices closely as energy (in the form of natural gas) is the key ingredient in
producing ammonia, and in a competitive market (see section below) changes in
price tend to track production cost. Other factors, such as farmer demand,
availability, tariffs and quotas, can also lead to changes in fertiliser prices
(Fertilizer Europe, 2018)

Concentration of global fertiliser market

Among the 3 main nutrients, N has persistently been the nutrient with the most
diverse sources of supply (in terms of exporters) and its market can thus be
considered as relatively less concentrated (FAOSTAT, 2024). Instead, the markets

72



for P and K can be considered as more concentrated. Recent data shows that
between 2018 and 2021 the supply of N and P has become more concentrated,
while K has become marginally more diverse in supply.

Risks associated with underuse and overuse of fertiliser

There is currently heterogeneity in fertiliser use globally with many countries using
too little fertiliser and many countries using too much fertiliser (FAO, 2022).

Underusing fertiliser, linked with insufficient access to fertilisers, is associated with
nutrient deficits in croplands and limits food production (Penuelas, Coello and
Sardans, 2023). Lack of access to nitrogen and phosphate fertilisers is especially
acute in low-income countries (Rockstrom and others, 2023; Cordell and White,
2014).

Overusing fertiliser can lead to nutrient imbalances in the soil, with wider
implications for soil degradation and fertility as well as an overall loss of organic
soil matter. The continued intensification of inputs, such as fertiliser, may result in
problems with sustaining production at current levels in the medium term. Fertiliser
use is also linked to environmental pollution and groundwater leaching (Singh and
Craswell, 2021) as well as significant GHG emissions. 0.47 Gt CO2-eq were
emitted from fertiliser production in 2021 (FAOSTAT, 2024), of which NO2 made
up a large proportion: 0.6 Gt NO2 were emitted from synthetic fertilisers in 2021,
which constitutes 26% of all NOz emissions and 3.6% of all CO2-eq emissions from
the agri-food system (FAOSTAT, 2024).

Forward look

Global production of fertilisers is predicted to increase. According to a USGS
report on P rock, the global capacity of P rock mines is projected to increase from
238 million tonnes in 2020 to 261 million tonnes in 2024. The greatest increases in
planned capacity are predicted to be in Africa and the Middle East. Capacity
expansion projects are ongoing in Brazil, Kazakhstan, Mexico, Russia, and South
Africa but none are due to completed by 2024. Global consumption of P20s is also
projected to increase from 47 million tonnes in 2020 to 49 million tonnes in 2024.

Similarly world annual K production capacity is projected to increase from 64
million tonnes in 2022 to about 66 million tonnes in 2025 (USGS, no date).

The International Fertilizer Association predicts that nitrogen capacity will increase
from 192 million tonnes in 2023 to 207 million tonnes in 2028, with increases in
capacity across all global regions except Central Europe (International Fertilizer
Association, 2024).
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1.2.4 Water availability, usage and quality for
global agriculture

Rationale

Water is essential to food production. Agriculture accounts for around 70% of fresh
water withdrawn (from rivers, reservoirs, or groundwater extraction) globally
(UNESCO, 2024). This indicator measures how rates of agricultural water
withdrawal vary by region and have changed over time. The majority of world
agriculture currently relies on rainfall; however, irrigated agriculture plays a crucial
role in global agricultural output growth and global food production.

Headline evidence
Figure 1.2.4a: World agricultural water withdrawal, by region, 2000 to 2021

Source: FAO AQUASTAT Pressure on Water resources
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The amount of agricultural water withdrawn at the global level has risen noticeably
since 2005 from 2,479 billion litres to high points in 2017 and 2019 of 2,893 billion
litres, an increase of 16.7%, although the rate of growth has been slowing
(AQUASTAT, 2024). Although there has been a small fall in global agricultural
water withdrawals from that peak, by 1.3% in 2021 to 2855 trillion litres, it is too
early to say if this is the start of a sustained fall in agricultural water use globally.
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Important risks to food availability over the longer term are increasing water stress
around the globe, catalysed by climate change, combined with increasing demand
for fresh water from a range of uses which is projected to outstrip supply by 40%
by the end of the decade. The global water withdrawals that UK food relies on
through imports are therefore increasingly unsustainable, especially where imports
come from countries with lower water security than the UK. See supporting
evidence.

Supporting evidence

Water availability

Figure 1.2.4b: Agricultural water withdrawn as a percentage of total internal
renewable water resources, 2021

Source: FAO AQUASTAT
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‘Total freshwater renewable water resources’ covers the flow of rivers and
recharge of aquifers from annual precipitation over land. Figure 1.2.4b above
shows the global average percentage of agricultural water withdrawn as a
percentage of total internal renewable water resources varies significantly globally,
with Northern Africa and most of Asia above the global average

Increasing populations mean reduced natural resources available per capita. The
amount of total renewable water resources per capita has fallen between 2018
and 2021 by 158.5 m3 per capita per year to 5,401.7 m? per capita per year
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(AQUASTAT, 2024). In sub-Saharan Africa, water availability per capita declined
by 40% over the past decade, and agricultural land declined from 0.80 to 0.64
ha/capita between 2000 and 2017. Northern Africa, Southern Africa and Western
Africa each have less than 1 700 m®/capita, which is considered to be a level at
which a nation’s ability to meet water demand for food and from other sectors is
compromised. (SOLAW, 2021)

While over 78% of agricultural land is rainfed and the remaining 22% is irrigated
(FAO, 2021), food produced on irrigated land makes up roughly 40% of all food
produced globally (World Bank, 2022). Irrigated land is roughly twice as productive
per land unit than rainfed land which allows for more intensive production and crop
diversification (World Bank, 2022).

Figure 1.2.4c: Area equipped for irrigation: actually irrigated, 2000 to 2021

Source: FAO AQUASTAT
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The percentage of cultivated land that is irrigated was 21.18% on average globally
in 2021. On a regional basis generally Asia had higher percentages, with Southern
and Eastern Asia highest (46% and 59% respectively). Between 2018 and 2021
the largest decrease in percentage of cultivated land that is irrigated was found in
Australia and New Zealand. The largest growth was found in Eastern and South
Eastern Asia. (AQUASTAT, 2024).
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Water quality

While agriculture is the greatest user of freshwater resources (70%), it is also the
leading contributor to water pollution, with chemical and organic pollutants
contaminating surface water and groundwater resources, with wide scale effects
on people and planet (FAO and International Water Management Institute (IWWMI),
2023). An estimated 1260 km? of agricultural drainage effluent is released each
year untreated into the environment (Mateo-Sagasta, Zadeh and Turral, 2018),
with downstream impacts for irrigated farmland, animal husbandry and
aquaculture production. Salinity pollution also plays a critical role, with almost 34
million hectares of irrigated land worldwide affected by salinization resulting in
significant yield losses and poorer quality produce (World Water Quality Alliance,

2021).

Water demand

Global water demand is projected to increase significantly over the coming
decades as an increasing global population (forecasted to reach 9.7 billion before
2050 (UN DESA, 2024) and increasing global wealth are expected to increase
pressure on agricultural food systems. Global demand for freshwater is expected
to outstrip available supply by 40% in 2030 (2030 Water Resources Group, 2009),
with demand from all sectors increasing by between 25% to 40% and possibly
being reallocated from lower to higher productivity activities, particularly in water
stressed areas. This is expected to affect agriculture due to its high consumption
of water.

It is within this constraint that ever more difficult decisions will be made about
where and to whom water should be prioritised with risks for development,
geopolitical tensions, conflict, and progress towards the SDGs. The Water, Energy
and Food Nexus is a useful framework that highlights the risks, trade-offs and
opportunities that will arise because of the excess demand for freshwater
resource.

Water stress

Water stress is the ratio between total freshwater withdrawn by all sectors and
total renewable freshwater resources, after taking into account environmental flow
requirements. Globally water stress has been steadily rising since records began
in 2000, only falling significantly between 2007 and 2010. Since 2010 water stress
has risen by 0.74 pp from 17.81% to 18.55% in 2021, 0.21 pp of which have been
since 2018.
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Figure 1.2.4d: Water stress, 2021

Source: FAO AQUASTAT
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Water stress varies significantly globally (see figure 1.2.4c above). It is highest in
Central and Southern Asia, Northern Africa and Western Asia. The agricultural
sector contribution to water stress globally has risen consistently by 1.6 pp from
11.7% in 2000 to 13.3% in 2021 (AQUASTAT, 2024). Although UK water stress
levels remain low at 14% in 2021, UK food supplies rely on food imports from
countries with higher water stress and therefore is affected by increasing water
stress around the world. This includes a large amount of fruit and vegetables from
Spain and Morocco (AQUASTAT, 2024) where water stress levels are at around
40 to 50%. This is covered in further detail in Theme 2 Indicator 2.14 on Fruit and
Vegetables.

A report from the Global Commission on the Economics of Water suggests that
half the world’s population already faces water scarcity. The number is set to rise
with impacts of climate change and nature loss on the global water cycle including
on ‘atmospheric water exchange’ dependent on declining vegetation. The global
water cycle connects countries, regions and localities through both visible water
and atmospheric moisture flows. It is deeply interconnected with climate change
and the loss of biodiversity with each effecting on the other; and it underpins
virtually all the Sustainable Development Goals.
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Water volatility

Water volatility refers to variability in the levels and spatial distribution of
precipitation This variability is expected to increase globally with climate change
Droughts and flood conditions will increasingly affect rain fed agriculture, which
produces 60% of the world’s food on 80% of the world’s cultivated land (FAO,
2021). The nature and magnitude of impact depends largely on the area or region
with the risk of flooding likely to increase in wet tropical regions while semi-arid
areas are likely to receive even less precipitation, with droughts becoming longer
and more pronounced (IPCC, 2018). The effect of climate on global food
production is explored further in Indicator 1.3.3.

Sub-theme 3: Stocks, prices and trade

1.3.1 Global stock to consumption ratios
Rationale

This indicator measures changes in the stock to consumption ratios of maize,
soybeans, rice and wheat across different groupings of countries. The stock to
consumption ratio is a measure for the relative tightness of stocks which is
calculated by dividing the ending stocks of a commodity by the corresponding
domestic consumption. A stock to consumption ratio of 100% means that total
stocks held are equal to one year’s worth of consumption. The stocks data in this
section combines publicly and privately held stocks into one national figure; it not
only includes government held stocks, but also stocks held by farmers,
households, enterprises, or any other agents.

Stock to consumption ratios serve as an indicator of food availability and as an
early warning for food security risks including possible shortages and price spikes,
which can be indicative of global resilience to such shocks. Major price spikes can
be detrimental to global food security, poverty and nutrition levels, particularly in
lower income countries (\World Bank, 2019). A key characteristic of the staple
foods covered here, which makes them particularly important from a food security
perspective, is that it is possible and less costly to store them than other food
products such as meats and dairy products (AMIS, 2021). During periods of
instability, which could be due to geopolitical, weather, or supply-chain disruptions,
domestic stocks can ensure the availability of these products at a low and stable
price. Crop markets are particularly susceptible to supply shocks, which is why this
indicator focusses on cereals and oilseeds (in this instance soybeans).

The ratio can aid in assessing the extent to which there is a ‘buffer’ against supply
and demand shocks in the market; however, it is difficult to establish an ideal ratio.
Commodities with higher ratios, such as soybeans (see Headline evidence), may
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be more insulated from potential price spikes and exert more resilience than
commodities with lower ratios. Any changes in the ratio require careful
interpretation to fully understand the root causes and possible implications.

A benchmark ratio of stock-to-consumption is used to indicate global food security
and to interpret this indicator. In the 1970s, a ratio above 17 to 18% was
considered sufficient to stabilise global markets. When the ratio fell below this
threshold, it indicated a higher risk to the global market. However, this benchmark
should be interpreted with caution today, as increased trade liberalisation since
then may affect its relevance (AMIS). Over time, there have been shifts in the
incentive structure for governments and private agents to hold stocks (USDA
2008).

Headline evidence

Figure 1.3.1a: Annual stock to consumption ratio, 2004/05 to 2024/25: soybeans,
rice, maize, wheat

Source: USDA Production, Supply and Distribution , 2024
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Note: ‘Top exporters’ refers to the eight largest exporters based on a 3-year
average between 2021/22 and 2023/24
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Global stock to consumption ratios declined over the last 3 years (between
2020/2021 and 2023/24) with the exception of soybeans. While global maize
stocks have increased by c17.9 million tonnes over this period, the pace of growth
in consumption has been slower than the expansion of production, leading to a
very slight increase of 0.1 pp in the stock to consumption ratio which is pegged at
25.8%. Rice stocks have decreased by 0.6% between 2022/23 and 2023/24 with
the stock to consumption ratio remaining stable at 34.5% over the same period.
Global wheat stocks have declined by 6% over the last 3 years (2022/23 to
2024/25) to ¢253 million tonnes with the stock to consumption ratio at 32.2% in the
2024/25 marketing year. This contraction has been driven by lower stocks in major
exporters, especially the EU, Kazakhstan and Ukraine. Soybean stocks have
grown by 30.4% since 2022/23 and reached ¢132 million tonnes in 2024/25. The
stock to consumption ratios have been calculated by dividing annual ending stocks
by annual consumption.

Supporting evidence

China

The divergence in recent years between ‘World’ and ‘World minus China’ ratios,
particularly for maize, rice, and even wheat is substantial. The USDA reports that
more than half of wheat stocks are estimated to be held by China, with other major
exporters accounting for a further 20% (USDA, 2024). Between 2012 and 2020,
China's wheat stocks increased by over 160% while wheat stocks held by the rest
of the world declined by 12% (International Food Policy Research Institute (IFPRI),
2023). This difference is likely due to extensive Chinese stockholding
programmes, though the actual volume of stocks held is uncertain. These are
unreported by the Chinese government and mostly isolated from the global
market. The uncertainty around Chinese stocks can have food security
implications because data can be skewed or incomplete, so any narrative drawn
via this data is caveated by such limitations.

On the other hand, the developments of stocks in India, another major staple
exporter where public stockholding for rice has increased in recent years (Institute
for Agriculture and Trade Policy, 2024), have implications for food security given
the integration of the country to the world rice market. However, given its limited
export for other staples, India has not been excluded from the ‘World’ total for this
indicator.
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Soybeans

In addition to cereals, the importance of which is covered in Indicator 1.1.3 Global
cereals production, this indicator tracks changes in soybeans given their crucial
role in achieving international food security. Soybeans and their by-products are
regarded as one of the most important crop types in the world (Abiodun and
Olufunmilola, 2017). A very large proportion of soybeans are processed into
animal feed, used to rear animals (OECD-FAQO, 2021); they are significant inputs
to the meat and dairy sector. Technological advances have unlocked double-
cropping practices in Brazil, meaning farmers can grow and harvest both
soybeans and maize in one growing season, increasing the total annual yield
(DePaula, 2019). This spreads the risk of disruptions across a longer growing
period and reduces monoculture farming practices. These practices can cause soil
erosion, jeopardising land’s future nutrients and ability to cultivate crops,
implicating future food security.

Trends by commodity

The pattern in stock to consumption ratios over the last 20 years varies by staple
food commodity:

Maize - In the last 3 years, the maize stock to consumption ratio has remained
fairly stable after a decline from the peak in the 2016/17 ratio. When China is
excluded, the major divergence from the world ratio that first materialised in 2010
remains apparent and a similar size divergence has been maintained since
2016/17. Stock to consumption ratios for both ‘world excluding China’ and ‘top
exporters’ is lower than 20 years ago, though the ‘world’ stock is much greater,
suggesting that growth has been driven by growing Chinese stocks.

Soybeans — The 20-year trend of stock to consumption ratio is volatile and the
ratio has consistently remained higher for top exporting countries than that of the
world. This may have positive implications for international food security, as the
soybeans are more likely to enter the global supply, maintaining the availability of
this staple at a low price. The last 3 years seemingly feed into a successive peak
in ratio, though this is difficult to predict.

Rice — There has been an upward trend in rice stock to consumption ratios in the
last 20 years. This is a stronger trend for the ‘world’ and ‘top exporting countries’
than the ‘world excluding China.” Despite this, the last 3 years have seen a slight
decline in ratios for all 3 lines which could be driven by a fall in stock levels, or an
increase in consumption.

Wheat — Prior to the 2012/13 season, the stock to consumption ratios for wheat
were volatile. Low stocks during the 2007 to 2008 price spike stimulated a reactive
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increase in stock levels following this. The price spike caused by Russian wheat
export ban in 2010, combined with other countries’ protectionist policies, was met
with low levels of global stocks, stimulating another increase in the stock to
consumption ratio. ‘World’ ratio rose steadily until 2020/21 but has since declined,
although the less volatile ‘world excluding China’ ratio suggests that this major,
more volatile increase has been driven by China. “Top exporters’ have followed a
similar trend as the other categories, but with a greater degree of volatility.

Data limitations

The data on stocks suffers from a number of limitations. The low accuracy of
stocks data means future forecasts tend to project ahead for only one marketing
year. This is partially due to a lack of consistent, government-reported stocks data
which causes low reliability across data sources for global stocks.

Stocks are rarely measured by countries themselves, instead, they are calculated
based on estimates from one period to the next. It is possible that inconsistencies
are carried over from the past, leading to a further source of unreliability (AMIS,
2017). Therefore, while this indicator is crucial for assessing the resilience of
agricultural markets, it should not be treated as the sole measure for food security
and agricultural market dynamics.

Forward look

The USDA (2024) projected the combined world ending stocks (products wheat,
milled rice, and soybean for close of seasons in 2025 to come to 572 million
tonnes. This is a 2.5% increase from the predicted ending stocks for 2024 of the
same product group. Global wheat ending stocks are projected to decline by 3.3%
compared to 2023/24 and world rice ending stocks to grow by 1.9% across the
same period (USDA, 2024). A 17.2% increase in world soybean ending stocks is
forecasted between the 2023/24 and 2024/25 seasons. Some countries have
expressed their intent to build up cereal stocks, and wheat stocks are increasing.
However, this is not the same for all staple cereals and unreliable data
discourages long-term projections of global stocks (OECD-FAO, 2023).

1.3.2 Global real prices

Rationale

This indicator tracks changes in the real commodity prices for rice, soybeans,
wheat, maize, beef and chicken, which represent a considerable proportion of
global energy consumption across the world. It shows the real price trends, recent
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and historic, of these agricultural commodities and how they are driven by market
fundamentals of supply and demand, and exchange rate dynamics.

This indicator broadly reflects the global availability of agricultural commodities
and signals whether the global market is over or undersupplied. Falling prices
signal improved supply, while higher prices indicate relative shortages.

Prices also represent a crucial measure of food security as higher prices can
support the sustainability of agricultural production for producers. At the same
time, the higher prices are, the less affordable food becomes for consumers,
directly affecting the accessibility of a secure supply of food. The effect of
changing food prices in the UK for consumers is covered in Theme 4 Indicator
4.1.3 Price changes of main food groups. Where people are both producers and
consumers, which is more common in low-income countries, the effect of prices on
food security is less clear (FAO, 2014).

Headline evidence

Figure 1.3.2a: World Bank monthly real commodity prices for palm oil, soybeans,
maize, rice and wheat 1960 to 2024, (2023=100)

Source: World Bank Pink Sheet and deflated by US Producer Price Index (PPI)
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Since the 1970s, real agricultural commodity prices have trended downwards as
global supply capacity has outpaced global demand, but since 2000 the downward
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trend has somewhat levelled off. Please see the real prices explainer at the end of
this section for the rationale for using real prices.

Real commodity prices for cereals have experienced large fluctuations between
2021 and 2024. Increased uncertainty, higher energy prices and the imposition of
export restrictions in response to Russia’s invasion of Ukraine contributed to
increased levels of price volatility, particularly for wheat which reached a decade-
long peak in May 2022. These price spikes remain smaller in magnitude compared
to historic episodes of elevated prices during the food crises of the 1970s, 2007 to
2008 and 2010 to 2012 (Figure 1.3.2a).

Since 2021, the price of wheat, maize and soybeans increased as a result of
higher demand for livestock feed as well as a strong cycle of stocking which
boosted Chinese imports. On the supply side, wheat production was hit by
droughts in the USA, Canada, the EU and Turkey, leading to lower output levels
(IFPRI, 2019). Meanwhile, droughts in Brazil in 2021 affected maize crops leading
to a rise in maize futures prices to their highest in several years by mid-May
(United States International Trade Commission, 2021). Export restrictions such as
those imposed by Russia on limiting wheat exports, further contributed to the
shrinking of the global supply of commodities, and therefore, price increases.

More widely, rising agricultural commodity prices from mid-2020 were part of a
rebound in prices from the multi-year low seen during Spring 2020. Numerous
factors contributed to the upward pressure on prices in 2021, including a recovery
in global demand, elevated input and transportation costs, the depreciation of the
US dollar, and adverse weather conditions affecting supply (United States
International Trade Commission, 2021).

Overall, however, agricultural markets for staple foods have been resilient, global
supplies remained adequate, and logistical challenges proved short-lived (IFPRI,
2022).

Real prices explainer

Real prices account for changes in the price level over time, which means
changes in commodity prices can be evaluated at constant prices and they more
accurately represent purchasing power at any point in time.

Prices are deflated using the US Producer Price Index (PPI) series, which, unlike
other deflators, measures the prices received by producers and represents a
reliable measure of wholesale inflation.

The base year for deflating prices that all subsequent calculations are based on is
the most recent full year of data, i.e., 2023.
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Supporting evidence

Prices for chicken and beef

Figure 1.3.2b: World Bank monthly real commodity prices for chicken and beef,
1960 to 2024

Source: World Bank Pink Sheet and deflated by US Producer Price Index (PPI)
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Between 2021 and 2024 there have been spikes in the real prices of beef and
chicken due to factors such as high feed costs and growing consumer demand
(Figure 1.3.2b). Beef prices have trended downward over the past few years but
increased by 16% between January and May 2024. This is due to supply
pressures arising from shrinking herd numbers across Europe and North America.

Longer-term trends

Between 2021 and 2024 real commodity prices experienced some level of volatility
and, as briefly discussed under ‘headline evidence,’ these fluctuations are not
without historical precedent. From 2007 to 2008, commodity prices (such as
wheat, rice and soybeans) increased sharply followed by sizeable falls in the
second half of 2008. However, even at their 2008 peak, prices in real terms stayed
well below their peaks during the 1970s food crisis.
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Moreover, the combination of inelastic supply and demand, in the short term,
means that the global agricultural market is inherently vulnerable to price volatility
(Institute for Agriculture and Trade Policy, 2012). Higher agricultural commodity
prices, however, pose risks to food security, particularly in low-income food deficit
countries whose means to cope with high global agricultural commodity prices are
more constrained.

Many factors can affect commodity prices, including favourable or poor harvests,
input costs, the market structure, and external factors, such as macroeconomic
conditions and population growth. While temporary supply shocks, such as harvest
failures, can lead to a short-term spike in prices, a permanent increase in input
costs, such as energy and fertilisers, can cause a medium-term increase in price
levels. Historically, stocks have been an important tool in managing food price
volatility and spikes, private stocks in particular. They also act well in absorbing
unexpected variation in supply and demand (AMIS, 2021). This topic is covered in
more detail in Indicator 1.3.1 Global stock to consumption ratios.

The impact of global prices on country-level food security across countries

Global agricultural commodity prices are transmitted to domestic markets through
trade; however, the effect of increases on domestic food prices, energy and
fertiliser prices and, in turn, food security is heterogeneous across countries. The
speed and level of passthrough (price transmission) and a country’s capacity to
respond to worsening conditions are influenced by multiple factors including
underlying vulnerabilities and socio-economic conditions. In the current context,
factors such as dependency on the Black Sea region and domestic stock levels
determine countries’ ability to absorb trade shocks. Moreover, worsening financial
conditions including the depletion of foreign exchange reserves and high debt
levels may limit countries’ room for manoeuvre when faced with shocks. Acute
food insecurity, therefore, tends to be accompanied by causes other than elevated
global food prices, with conflict and economic instability such as income and
exchange rate shocks being important contributors in many countries (\World Bank
2024).

From a UK food security perspective, assuming international price shocks are
transitory, UK consumer food prices could rise depending on the size, breadth and
the duration of the shock in international food prices. However, a permanent
increase in international food prices could see more substantial increases in
consumer prices. lllustratively, previous evidence based on modelling
commissioned by Defra shows that a permanent 10% increase in international
food prices will eventually lead to an approximate 2.5% increase in the UK food
Consumer Prices Index (CPI). This will have a greater impact on the poorest in the
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UK who spend a greater proportion of their income on food, resulting in poorer
dietary quality rather than insufficient energy (Defra, 2016).

Price volatility

Real commodity prices have exhibited volatility over the past few years but overall,
there has been no systemic or general rise in international price volatility between
2021 and 2024 relative to the past 60 years. Some degree of agricultural price
volatility is an entirely normal characteristic of the market, with sharp spikes in
volatility seen during the food crisis of the 1970s, and periods from 2007 to 2008
and from 2010 to 2011. While grain price volatility recently is slightly higher than in
the 1980s and 1990s, it is lower than in some decades of the past, such as the
1970s. This holds for the majority of commodities considered.

Low-income countries are hit harder by price volatility due to diets of people being
more dependent on staple commodities and the associated difficulties in
substitution to meet nutrition and energy needs. This is primarily due to low
incomes and concentrated import sources which leaves these countries more
exposed to sudden price fluctuations. Equally, periods of volatility and high prices
are of a lower concern for countries such as the UK. Food expenditure represents
a smaller proportion of household spending in advanced economies and
consumers can substitute food more easily, leaving them less exposed to supply-
chain disruptions and price spikes.

As well as the staple commodities discussed, prices of soft commodities have
seen sharp rises over the past few years. For instance, the real price of cocoa
peaked at a 45 year high in April 2024 at $295 per kg, equivalent to 116% growth
in the first 5 months of 2024 from January. The real price of olive oil grew by 124%
between January 2021 and December 2023, while year on year growth in Arabica
coffee prices has been fluctuating between 2021 and 2024, growing at 15% during
2021 but decreasing by 17% in 2023.

The role of exchange rates

Most agri-food products are quoted in US dollars as it is the world’s preeminent
currency of international trade. The value of the US dollar has an impact via the
prices paid by importers, and the international prices of agricultural commodities.
The import price paid by countries is dependent on the domestic exchange rate,
meaning depreciation in the domestic currency drives up the import price and vice
versa (Davies, 2023).

Following Russia’s invasion of Ukraine, a strong dollar coupled with high

commodity prices prevailed throughout 2022. This differs relative to the exchange
rate relationship of the food price crises from 2007 to 2008 and from 2010 to 2012
during which the US dollar and international commodity prices were characterised
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by an inverse relationship. The current dollar-commodity price relationship implies
that net food-importing developing countries were faced with the double burden of
higher import bills and additional price hikes driven by the depreciation of their
domestic currencies. Countries such as Thailand, Ethiopia, and Egypt were
hardest hit due to their heavily depreciating domestic currencies. The case of
Egypt is explored further in the case study on the role of exchange rates on food
prices in Egypt.

Impacts of changes in freight prices

Increases in freight prices can raise food prices for consumers who pay more for
their imports as costs such as higher insurance premiums and shipping rates are
passed onto them. Countries that are net food importers are hardest hit,
particularly net food-importing developing countries that are dependent on
container shipping to support food supply. Higher food prices driven by increased
import bills coupled with other economic concerns such as exchange rate
fluctuations put pressure on food security. Investment in infrastructure and
logistics to better integrate countries into the global shipping network could help
reduce the burden on food import bills (FAO Food Outlook, 2024).

Forward look

In the medium-term, international prices of agricultural commodities will depend on
the balance between supply and demand; primarily whether productivity growth
keeps pace with the growth in demand. The OECD-FAO Agricultural Outlook
projects that over the next few years prices will reflect the lingering effects of the
COVID-19 pandemic, Russia’s invasion of Ukraine and weather conditions in key
producing regions. However, the Outlook projects that these factors underpinning
elevated prices will subside and prices of agricultural commodities will resume to
their long-term trend over the next decade. It is important to note that these price
projections are sensitive to deviations in the difference between productivity and
demand growth.

Moreover, the Outlook assumes normal weather, macroeconomic and policy
conditions. However, there is an inherent risk that the uncertainties faced by
agricultural production systems, such as weather events, animal diseases and
further macroeconomic shocks, will lead to deviations from the medium-term
projections. Projected lower international real prices are expected to put pressure
on farmers’ incomes but will be beneficial to consumers. However, since the
reference prices used in the Outlook reflect global markets, domestic impacts are
dependent on trade policies, exchange rate fluctuations, transport costs and
integration of domestic markets into the global trading system. These factors can
all influence whether and to what extent international price signals are transmitted
to domestic markets.
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Case study 1: The role of exchange rates on food prices
in Egypt

Egypt is one of the largest importers of wheat and has experienced a sharp
currency depreciation, affecting the price of wheat paid by consumers. Figure
1.3.2c depicts the changes in international wheat prices in US dollars and
Egyptian pounds over time. Prices increased by around 40% from January to May
2022 but have been decreasing since. Yet given the devaluation in the Egyptian
pound, this decline is not reflected in domestic wheat prices. The effect on wheat
prices in Egypt since August 2022 following its currency devaluation has been
larger than price changes following Russia’s invasion of Ukraine which began in
February 2022.

Figure 1.3.2c: Changes in the price of wheat in US Dollar and Egyptian Pound
terms relative to 2019 to 2024

Source: World Bank Pink Sheet and Bank of Eqypt, 2024
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These factors mean Egypt has seen an increase of over 100% in wheat prices
between 2020 and 2022. Around 87% of this came from changes in international
prices and 16% from the devaluation in the Egyptian pound relative to the dollar.
Egypt imported approximately 12.1 million tonnes of wheat in 2020, equivalent to
around one-fifth of the country’s food import bill. To import the same amount in
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2022, Egypt would have had to pay an additional $2.5 billion given the changes in
international prices.

1.3.3 Global production internationally traded

Rationale

A well-functioning trading system insulates markets from vulnerability caused by
supply-chain disruptions as domestic shortages can be supplemented with imports
(FAO, 2023). International trade is crucial to food security and nutrition as it allows
countries to meet food requirements above what domestic production could
independently sustain. Without trade, food availability would be more inconsistent
across regions, diets would be less diverse, and food would cost more (OECD-
FAO, 2023). Overall, approximately one quarter of the world’s food supply is
internationally traded (FAO, 2022).

This indicator assesses, first, the aggregate extent of trade, measured by the
traded share of global production of major food groups. Evidence is then
presented on recent events that have caused disruptions to trade, which can pose
a risk to global food security given the global reliance on imports, and the
concentration of exports in world agricultural commodity markets. Global reliance
on imports is measured by countries’ food import dependency ratio and the
concentration of exports is tracked by the export shares of leading agricultural
commodity supplying countries.
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Headline evidence

Figure 1.3.3a: Share of production internationally traded (by volume), Market Year
(MYE) 2004/5 to Market Year 2024/25

Source: USDA Production, Supply and Distribution
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Notes: Data for the year 2024 to 2025 represent estimated projections. Cereals
are covered due to the importance of traded cereals for world food supply and
soybeans represent an important source of animal feed. Meats are primary
agricultural commodities which represent an important source of nutrition,
providing 21% of total protein and 7% of total calories in 2022 (FAOSTAT).

The percentage of key global cereals, soybeans and meats traded by volume has
increased steadily over the last two decades (Figure 1.3.3a) and has remained
broadly stable with minimal fluctuations across these commodities (excluding
wheat and soybeans) between 2021/22 and 2024/25 (Figure 1.3.3b). Over the last
4 years, the largest changes in share of production internationally traded were a
2.4 pp decrease in pigmeat and 1.4pp decrease in maize production traded across
this period. There was a 1.7pp increase in the share of beef and veal production
internationally traded over the same period. For the other commodities presented
above, there were no difference exceeding 1.0pp between 2021/22 and 2024/25.

Considerable proportions of maize, wheat and soybeans are traded internationally
and the share of traded production has increased steadily over the last two
decades (Figure 1.3.3a). The international rice market is thin and therefore more
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vulnerable to disruptions in individual exporting countries. The share of primary
meat products traded is lower than cereals but is increasing. Beef and veal saw
the largest changes during this period with the traded share of production roughly
doubling. For meats, however, a considerable proportion of trade is in semi-
processed and processed goods, which makes it more difficult to construct a
robust indicator than it is for cereals. These increases in the proportion of food
traded internationally have been driven by better international integration and
increased exports from low- and middle-income countries (\World Trade
Organization (WTO), 2021). Overall, approximately one quarter of the world’s food
supply is internationally traded (FAO, 2022).

Figure 1.3.3b: Share of production internationally traded (by volume), 2021/22,
2024/25

Source: USDA Production, Supply and Distribution

Food Type 2021/22 (%) 2024/25 (%) Percentage
Difference
2021/2022 to
2024/2025 (pp)
Beef and veal 19.5 211 +1.7
Chicken 13.1 13.2 +0.1
Pigmeat 11.3 8.9 -2.4
Maize 16.9 15.7 -1.3
Rice 11.3 10.7 -0.6
Soybeans 42.9 42.7 -0.2
Wheat 26.1 27.0 +0.9

Note: Data points for the 2024/25 season are estimated and subject to change.
This data has been used as it is the most up to date (estimated) data for this
indicator. All figures are rounded to one decimal place which may affect the
percentage point difference which has been calculated.

Supporting evidence

Trade disruptions

During times of uncertainty, international trade flows have been found to decrease
(Matzner, 2023). Trade disruptions are more damaging when a commodity market
is ‘thin’, that is, there are few major exporters, given trade shocks are less easily
dissipated. A reliance on a small number of trading partners can lead to
vulnerability to such shocks for all countries involved (OECD-FAQO, 2023). Few
countries source a large variety of commodities from a wide range of exporters,
meaning lots of countries are at risk. There is a case for further trade liberalisation
to ‘thicken’ international markets to ensure greater food security. The last couple of
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years has seen a number of major shocks which tested the resilience of the
international trading system.

The COVID-19 pandemic and the resulting global recession were accompanied by
reduced food trade flows, driven in part by labour market disruptions and
exacerbated by 14 countries suspending or banning grain exports (Springmann et
Al.(2021)) (although these were short lived and transitory (OECD-FAO, 2023)).
The swift rebound of trade following the COVID-19 shock highlights the resilience
of the global trading system.

Following this shock, increasing geopolitical instability due to the Russian invasion
of Ukraine has caused supply-chain disruptions for some staple crops and cereals.
Ukraine is a major producer of wheat and exported approximately 11% of global
wheat exports in the 2019/2020 season. This has since fallen to 8% of global
wheat exports for the 2023/2024 season (USDA). A reduction in Ukrainian exports
of these staples has caused a global reduction in supply, which has put temporary
upward pressure on global prices, reducing the affordability of these commodities.
The impact of the war on food prices is covered in further detail in the case study
on the role of maritime trade chokepoints in global food security.

India announced large-scale bans on rice exports in August 2022 in an attempt to
shelter its domestic market from the increase in global rice prices. This is covered
in greater detail in the case study on export restrictions.
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Global reliance on imports

Figure 1.3.3c: IFPRI Food Import Dependence Ratio (%) for all 3 staple foods
(Wheat, Rice, Maize), 2020

Source: IFPRI
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Figure 1.3.3c depicts countries’ reliance on food imports. Globally, 44 countries
have a food import dependence ratio above 80%, meaning their food supply is at
least 80% reliant on food imports. This is much greater than the 50% threshold for
‘Very High’ import dependence. The countries are distributed unevenly across the
world, with a larger proportion in Africa, Central America, and the Middle East.
Conversely, countries in North America, Asia, and most of Europe tend to have
‘Very Low’ to 'Self-sufficient’ statuses (5% to 19% and -5% to 5%, respectively) for
their food import dependence, though this is not universal. The UK’s net trade of
wheat is covered in further detail in Theme 3 Indicator 3.1.2.

A large proportion of countries in Northern Africa, Southern Africa, the Middle
East, Central and Southeast Asia source at least 40% of their calories from the
three main staples (wheat, rice and maize). The United States, Canada, and much
of Europe consume less than 30% of their calories from the main 3 staples
(IEPRI). In lower-income countries, cereals account for a larger proportion of
calories consumed because as income rises, people tend to substitute some of
their cereal consumption for higher value food products (USDA). This suggests
that trade in cereals is more significant for the food security of lower-income net
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food importing countries, because they make up a larger proportion of their calorie
intake and they rely on cereal imports to meet domestic demand. It also means
that shocks in the supply of these foods, for example from the Russian invasion of
Ukraine on global wheat supply, and from export restrictions can have a
disproportionate impact in these areas. During the peak of recent export restrictive
measures, for instance, 100% of the calories consumed through food imports in
the Western Sahara were subject to restrictions. Azerbaijan, Tajikistan, and
Uzbekistan faced over 50% of their imported calorific intake under restriction,
followed by Afghanistan, Kyrgyzstan, Georgia, and Egypt with restrictions imposed
on over 40% of their imported calories. As of August 2024, 8% of globally traded
supply of calories (excluding intra-EU trade) is subject to restrictions (IFPRI). The
wider implications of export restrictions are explored further in the case study on
export restrictions below which looks at the impact of India’s export restrictions on
rice.

Market concentration by exporting country

Market power in any market can have economically harmful effects on prices and
supplies. If exports of agricultural commodities are heavily concentrated in one or
two countries, overall market supplies could be vulnerable to country specific
supply shocks. They are also vulnerable to economically or politically motivated
national actions such as export restrictive measures, creating large price spikes or
shortages.

Having a more diverse supply from a variety of countries is generally associated
with higher levels of food security as diversity of supply spreads the risk of supply
chain disruptions. However, factors such as changes to agricultural trade policy,
regional weather events, and the political economic situation of leading suppliers
also pose risks to supply.

Figure 1.3.3d illustrates the top three exporting countries by volume and export
share for key agricultural commodities in selected time periods. These top 3
countries cumulatively made up 91% of soybean, 79% of pork, 70% of maize, 65%
of rice, 48% wheat and 47% of beef exports between 2021 and 2023.
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Figure 1.3.3d: Top 3 global export shares for selected commodities, MYE 2002-
2004 and MYE 2021-2023

Source: USDA PSD

2002 - 2004

Commodity Country

Annual
Average
Exports
(million
tonnes)

Global
Export
Share

2021 - 2023

Country

Annual Global
Averag Export
e Share
Exports
(million
tonnes)

Maize United States |44.9 58.2% United States [58.3 30.7%
Argentina 12.2 15.9% Brazil 41.2 21.7%
China 10.1 13.1% Argentina 33.6 17.7%
Total 67.3 87.2% Total 133.1  [70.0%
Beef and |Australia 1.3 20.1% Brazil 2.6 22.5%
veal Brazil 1.2 18.5% United States 1.5 13.1%
United States (0.8 12.5% India 1.4 12.0%
Total 3.4 51.1% Total 5.5 47.5%
Pigmeat European 1.1 26.5% European 4.8 40.1%
Union Union
Canada 0.9 22.4% United States |3.1 26.2%
United States 0.8 19.9% Canada 1.5 12.4%
Total 2.9 68.7% Total 9.4 78.8%
Soybean |United States [27.5 45.3% Brazil 85.4 52.1%
Brazil 20.1 33.1% United States [58.0 35.4%
Argentina 8.3 13.7% Paraguay 5.0 3.1%
Total 55.8 92.1% Total 148.5 (90.7%
Milled rice Thailand 8.3 29.5% India 20.8 38.1%
Vietnam 4.4 15.7% Thailand 7.6 13.8%
India 4.4 15.5% Vietnam 7.2 13.2%
Total 171 60.7% Total 35.6 64.8%
Wheat United States |27.9 25.7% Russia 40.0 19.4%
European 14.3 13.2% European 32.2 15.4%
Union Union
Australia 14.0 12.9% Australia 27.7 13.2%
Total 56.1 51.8% Total 100.6 48.0%

Note: MYE market(ing) years
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Figure 1.3.3d above shows that soybean exports are more concentrated than
other listed commodities, with the top 3 countries making up 91% of soybean
exports on average over MYE 2021t02023. This is partly due to countries like
Brazil and the US having a competitive advantage over other exporters. Higher
concentration is generally viewed as presenting a greater risk to global food
security, however, there are factors, such as the substitutability of the commodity
which also impact the overall risk. For example, while soybeans have fewer
exporters, soybean oil can be replaced by other alternatives, such as rapeseed
and palm oil, which reduces the global food security risk of having a more
concentrated market. Wheat on the other hand has a lower export concentration;
however, it has limited alternatives, which makes its exports more sensitive to
shocks as importers seek alternative suppliers, potentially resulting in sharper
price increases. For other commodities the top 3 countries made up versus 79%
for pork, 70% for maize, 65% for rice, 48% for wheat and 47% for beef. These
percentages are generally similar to the situation twenty years earlier with the
exception of maize where three countries accounted for 87%, and pork with 69%.

Over the last 20 years (MYE2002-2004 to MYE2021-2023), maize and soybeans
have experienced the largest changes in export concentration between the six
listed commodities. Maize exports have become more diverse due to changes in
the USA’s biofuels policy which was implemented in 2005 to increase energy
security. While the USA continues to export maize, a significant amount is now
used for domestic ethanol production. This created export opportunities for other
countries, such as Brazil and Argentina. On the other hand, export shares of the
two main soybean exporters, the USA and Brazil, have increased considerably.
Other commodities have generally remained stable over the same period.

Given the concentration in the grain network, countries are least resilient to
disruptions in such commodities (Krakoc and others, 2021). Historically, trade in
grain was dominated by the USA, however, production has become more
balanced, with growing exporting centres in Russia, India, France, and other
countries (Wang and others, 2021). Export restrictions on grain, particularly when
imposed by top exporting countries, can therefore be detrimental to food security,
especially when imposed on ‘thin’ markets, which means there are few major
exporters and trade shocks are less easily dissipated. Rice is relatively ‘thin” when
compared to other grains (IFPRI, 2023) with only around 10% of rice produced
being traded internationally. Such restrictions limit the global supply, increasing the
world price and price volatility, and reducing the affordability of these commodities.
This jeopardises domestic food security, particularly for net food-importing
countries. This is explored further in the case study on export restrictions below.

Forward look

Growth of agricultural trade is expected to slow down following major increase in
the share of production globally traded across the last two decades. Although
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continued steady growth is anticipated, this may be at a lower rate than we have
seen in recent decades due to the diminishing advances in trade liberalisation
(OECD-FAOQ, 2024).

According to_agricultural projections from the OECD-FAO for the period from 2023
to 2032, cereal trade (maize, wheat and rice) country shares are expected to
change. Russia, a key wheat exporter, is estimated to account for 23% of global
wheat exports (current average 19%) in 2032, with the EU accounting for 17%
(currently 15%). Canada’s share of global wheat exports is projected to increase to
13% over the same period. Maize exports are expected to grow, with the projected
top five exporters in 2032 (US, Brazil, Argentina, Ukraine and Russia) estimated to
account for 88% of the total trade. Asian countries will continue to dominate the
rice markets, with India projected to have around 40% of the export share in 2032,
Thailand 18% and Vietham 12%.

As the world experiences the impacts of climate change, extreme weather events,
such as extreme heat events, tropical storms, and wildfires, are growing in
prevalence. The increased frequency of these events may, in turn, force up the
world price of staples (Challinor and Benton, 2021). However, an operational
global food trading system helps to maintain food security, mitigating price spikes
caused by domestic weather shocks (OECD, 2023). International food security
may be hindered because of increasing uncertainty which could reduce countries’
willingness to export (Matzner, Meyer and Oberhofer, 2023). This has implications
for countries that are heavily reliant on imports.

Case Study 2: Export restrictions

Introduction

In response to surges in global agricultural commodity prices, some countries may
impose export restrictive measures (such as export bans, export quotas, export
taxes) on agri-food products with the aim of insulating their respective domestic
markets and consumers from the effects of international price spikes and supply-
chain disruptions. Export restrictions are imposed in response to supply and price
shocks, with recent years seeing the most measures imposed since the 2007 to
2008 food crisis, in response to events such as the COVID-19 pandemic and
Russia’s invasion of Ukraine (AMIS Policy Database, 2024). These measures
exacerbate volatility in agricultural markets and drive higher global prices with the
evidence on the effectiveness of domestic price stabilisation mixed. However, they
do leave low-income net food importing developing countries particularly
vulnerable to higher food prices (IFPRI, 2024). The restrictions imposed by India
on rice exports in 2022 provide a useful case study of highlighting the implications
of these measures for food security.
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Description and analysis

Export restrictive measures are imposed to limit the volume of goods exported by
a country to ensure there is sufficient supply for domestic consumption and to
protect domestic markets, shielding consumers from global supply-chain
disruptions and price spikes. As domestic production can no longer be exported, in
theory, there should be more stable domestic supply, and consumers should
benefit from lower prices relative to the global market. However, lower domestic
prices can disincentivise production as gains from foreign exchange are no longer
possible for domestic producers and millers, affecting their incomes and
profitability (Akhter Ali and others, 2024). The WTO operates the global system of
trade rules, whereby export restrictive measures are generally prohibited, except
in certain circumstances for agri-food products, such as to respond to a critical
food shortage (WTO, 2024).

India is among the most competitive white rice suppliers on the global market
since 2020 and accounted for 40% of global rice trade in 2022, exporting more
than the next four largest exporters combined (USDA, 2023). In August 2022,
India banned exports of broken rice and imposed additional duties on the export of
non-basmati white rice (excluding parboiled rice). This was followed by a ban on
exports of non-basmati rice in July 2023 and further restrictions on basmati rice
and parboiled rice in August 2023 (IFPRI, 2024). This was with the aim to stabilise
domestic supply and prices but also to protect falling levels of closing public stock
holdings, which fell by 8% and 5% in 2022 and 2023, respectively, from 2021
levels (USDA, 2024).

100



Figure 1.3.3e: Nominal monthly prices of Thai 5% white rice ($/mt), January 2004
to October 2024

Source: World Bank Pink Sheet (2024)
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Note: Areas of grey indicate periods of export restrictions imposed by India. The
grey line indicates the onset of the COVID-19 pandemic, and the red line marks
the start of Russia’s invasion of Ukraine.

India’s export restrictions resulted in its rice exports falling sharply with export
quotes rising significantly in response to tightened supply. Indian parboiled 5% rice
quotes increased by 42% and 41% in 2022 and 2023 respectively (FAO, 2024).
While in August 2023 the benchmark Thai 5% white rice price climbed to its
highest level in 15 years ($635/tonne) (IFPRI, 2024) partly in response to the
Indian export ban on-basmati white rice; this price level is 30% lower than its 2008
peak (Figure 1.3.3e) (World Bank, 2024).

In response to India’s restrictions, importers responded by switching rice
purchases to other large suppliers such as Pakistan, Vietnam, and Thailand.
However, this further pushed up prices as demand outstripped the global supply of
rice. Moreover, in some cases, other suppliers have struggled to sustain increased
demand, putting pressure on production. This has led some smaller exporters,
such as Myanmar and the Philippines, imposing their own restrictions on rice
exports to mitigate against further price rises.
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The sharp rises and variation in India’s rice export quotes have disproportionately
affected countries who are either import dependent or lower income. Of the 15
countries that imported more than 100,000 metric tonnes of rice from India in
2022, 7 were Least Developed Countries (IFPRI, 2023). Nepal and Bangladesh
were hardest hit by price rises: between May 2023 and May 2024 the price of rice
in Nepal rose 29% to 75 Nepalese rupees per kg, and by 10% in Sri Lanka to 210
Sri Lankan Rupees per kg (FAO, 2024). Both countries are heavily dependent on
Indian rice imports with high proportions of daily calorie consumption coming from
rice. In Sri Lanka, an average of 41% of per capita daily calories comes from rice
(IEPRI, 2024).

Supply-side factors, particularly weather events, such as those associated with El
Nifio and La Nina, have also affected production and planting decisions, though
exports from Pakistan, the USA and Myanmar have increased (by approximately 2
million metric tonnes) between June 2023 and May 2024 compared to the
previous year over the same period (IFPRI, 2024).

Conclusion

Ensuring stable and predictable agri-food markets, and allowing agri-food trade to
flow, plays an important role in global food security.

India’s export restrictions on rice have contributed to a considerable disruption in
global rice markets. The benchmark Thai 5% white rice price increased by over
20% by August 2023, in nominal terms, and has since remained at those elevated
levels (around $600 per mt). As noted, this has caused particular food security
challenges for low-income and import-dependent developing countries.

Following on from report of record-high stock levels, the Indian government lifted
the export ban on non-basmati rice and imposed a minimum export price on 28
September 2024, which it subsequently removed (DGTF, 2024). Rice prices hit a
one-year low with month-on-month prices in October falling by 11.2% due to
limited buying interest ahead of upcoming harvests.

Given the importance of India as a rice producer and exporter, these changes are
likely to help to reduce and stabilise global rice prices, in turn easing inflationary
pressures on importing countries (IFPRI, 2024).

Case Study 3: The role of maritime trade chokepoints in
global food security

Introduction

As around 80% of the volume of global trade is transported through oceans
(UNCTAD, 2024), maritime chokepoints play an essential role in facilitating
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international trade by serving as critical waterways connecting larger areas.
Geopolitical tensions and conflict have recently disrupted the flow of goods and
services in some of these straits where high volumes of traffic converge, leading to
shortages and increases in production costs. The recent events in the Black Sea
and Red Sea present illustrative examples of how disruptions at strategic trade
chokepoints can lead to different short-term and longer-term impacts on global
trade and food security.

Description and Analysis

Black Sea: Restrictions imposed by Russian forces on the Ukrainian fleet from
using the Black Sea when the war started in February 2022 led to a fall in traffic
through the Turkish Straits and a subsequent rise in global commodity prices,
particularly across grains. Before the start of the war, over 20% and 15% of global
wheat and maize exports, respectively, used the Turkish Straits (Chatham House,
2024). By April 2022, two months into the war, wheat and maize prices rose by
58% and 38%, respectively (AMIS, 2022).

The significant rise in prices contributed to food inflation, particularly in developing
countries which faced a ‘double burden’ after both the US dollar and price of grain
rose sharply, leading to significant increases in import prices and inflationary
pressure on importing economies (UNCTAD, 2022). The case of Egypt, a major
wheat importer, is explored further in the case study on the role of exchange rates
on food prices in Egypt. This situation was exacerbated by sharp increases in the
price of gas in Europe, where prices reached around $70/ Million Metric British
Thermal Units (mmbtu) while US gas prices remained under $10/mmbtu in August
2022 (IEA, 2022). This led to higher fertiliser prices (an 87.7% increase year on
year) and overall increases to the cost of grain inputs (AMIS, 2022). Some of the
global pressure on price was alleviated by the Black Sea Grain Initiative which
allowed nearly 3 million tonnes of commodities, including grain and fertiliser, to be
exported to other countries.

However, while restrictions in the Black Sea led to some disruptions to the price of
grains, which affected some countries significantly, larger impacts on the price of
grains were caused by the conflict between the two major wheat and maize
exporters, which affected levels of Ukrainian production and exports. The
harvested area in Ukraine for wheat, corn and barley declined by 32%, 23% and
37%, respectively between 2021 to 2022 and 2023 to 2024 (USDA, 2024).
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Red Sea:

Figure 1.3.3f: Daily transit trade volume at selected chokepoints, tonnes, January
2023 to June 2024

Source: IMF Portmonitor (2024)
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Deliberate attacks by Houthis on shipping vessels in the Suez Canal in Egypt in
November 2023 affected an area responsible for around 12% to 15% of global
trade, leading to a number of significant supply-chain disruptions, particularly in
the shipping industry (UNCTAD, 2024). Transits originally planned to pass through
the conflict zone were diverted to the Cape of Good Hope, which led to higher
transportation costs and delays of more than 10 days (Kamali and others, 2024).
In the first two months of 2024, the volume of trade passing through the Suez
Canal fell by 50%, leading to a 74% increase in the volume of trade passing
through the Cape of Good Hope over the same period in comparison to the
previous year (Figure 1.3.3f).

The attack and diversion of transits led to a wide range of price increases.
Container prices were affected by the attack (see Figure 1.3.2a in Indicator 1.3.2),
as were insurance premiums which rose sharply following the increase in risk. The
expansion of the Houthi attacks to other areas, such as in the Indian ocean,
created additional challenges for the shipping industry, with price implications for
rice. As the quotations for Asia — Europe containerised shipping increased by up to
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six times, large rice exporters including India, Thailand and Vietnam, which use
the Red Sea as their main route for exporters saw increases in rice prices, a
commodity primarily shipped in containers (AMIS, 2024).

Conclusion

Recent events in the Black Sea and Red Sea show the role of maritime
chokepoints in catalysing global supply chain disruptions. While these examples
outline some of the short-term disruptions to global trade following these incidents,
they also highlight the overall resilience of the global trading system, which has
found alternatives. It is worth noting that these issues have been exacerbated by
recent weather events and climate change, which have affected other important
maritime chokepoints such as the Panama Canal and Rhine River. However, the
UK is expected to only be significantly negatively affected by chokepoints where
the disruption affects products where Europe is a net importer. The prospect of
multiple chokepoints facing difficulties, remains a scenario to be monitored for its
exact effect on food security.

Sub-theme 4: Global food and nutrition
insecurity

1.4.1 Global food and nutrition insecurity
Rationale

The following indicators provide some measure of the ‘access’ and ‘utilisation’
dimensions of global food security to complement the preceding analysis primarily
focused on global food availability. By considering these in tandem with each
other, and with the understanding that they only present part of global food
accessibility and utilisation, they highlight ongoing issues in the distribution of
global food production.

The headline data set shows the prevalence of undernourishment across the
world, which is most prevalent in low-income countries, and is a useful indicator of
global food insecurity. Here ‘undernourishment’ means that a person’s regular
food consumption over a year was insufficient to maintain a normal, active and
healthy life. It provides an indication of how global and national food production is
distributed and the extent to which populations can access food.
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Headline evidence
Figure 1.4.1a: Number of undernourished people, World, 2000 to 2023

Source: FAOSTAT, 2023 (SDG2.1.1)
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It is estimated that there were 733 million people in the world living with
undernourishment in 2023, equivalent to 152 million people more than in 2019. By
region, Asia is home to more than half of the world’s population with
undernourishment (384.5 million). In Africa, 298.4 million people may have faced
hunger in 2023.

The prevalence of undernourishment (PoU), a measure of hunger used to assess
progress towards SDG Target 2.1, decreased between 2005 and 2017. However,
since 2018 levels have been increasing. A substantial rise in global PoU occurred
during the COVID-19 pandemic. The proportion of people with chronic
undernourishment in the world rose from 7.5% in 2019 to an estimated 9% in
2021. Subsequently the global PoU has remained relatively static, with the most
recent estimates showing a PoU of 9.1% in 2023, which is indicative of a lack of
progress in recent years towards achieving SDG 2 ‘Zero Hunger'. Africa is the
region with the largest PoU (20.4%). In comparison 8.1% in Asia, 6.2% in Latin
America and the Caribbean, and 7.3% of people in Oceania were PoU (FAO;
IFAD; The United Nations International Children's Emergency Fund (UNICEF);
WEP ;WHO, 2024).
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While there has been some progress, improvements have been uneven. From
2021 to 2023, progress was made towards reducing hunger in Latin America and
the Caribbean and is relatively unchanged in Asia. However, hunger has been on
the rise in Africa between 2015 and 2023. In all regions, the prevalence of
undernourishment is still above pre-COVID-19 pandemic levels. High and
persistent inequalities continue to drive hunger around the world.

Supporting evidence

Moderate or severe food insecurity

Figure 1.4.1b: Number of moderately or severely food insecure people, World,
2014 to 2023

Source: FAQO, 2023 (SDG 2.1.2)
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The prevalence of moderate or severe food insecurity in the population, based on
the Food Insecurity Experience Scale (FIES), is the second indicator of food
access used to measure global food insecurity and track progress towards the
realisation of SDG target 2.1. People experiencing moderate food insecurity have
reduced the quality and/ or quantity of their food and are uncertain about their
ability to obtain food due to lack of money or other resources. People experiencing
severe food insecurity have run out of food and, at the most extreme, have gone
days without eating (FAO).
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In 2023, the prevalence of moderate or severe food insecurity in the population
was estimated at 28.9% (FAO ; IFAD ; UNICEF ; WEP ; WHO, 2024). In other
words, in 2023 there were an estimated 2.326 billion people in the world without
access to adequate food (Figure 1.4.1b). The number of people experiencing
moderate or severe food insecurity has been rising since 2014, with a notable rise
occurring in 2020 due to the COVID-19 pandemic, when an additional 317 million
were found to be facing moderate or severe food insecurity compared to 2019.
Since then, the number of moderately or severely food insecure people in the
world has increased by close to 66 million, while the prevalence has remained
broadly stable owing to population growth (FAO ; IFAD ; UNICEF ; WFP ; WHO,
2024).

Breaking this down by region, the prevalence of moderate or severe food
insecurity in Africa was 58.0%. This was nearly double the global average. In Asia,
Latin America, the Caribbean, and Oceania, the prevalence is closer to the global
average estimate. The prevalence remained virtually unchanged between 2022
and 2023 in Africa, Asia, and Northern America and Europe, and worsened in
Oceania. However notable progress was made in Latin America.

Acute food insecurity

While the previous two indicators are considered as measures of chronic food
insecurity, acute food insecurity can be regarded as a more transitory
manifestation of food insecurity (that is reflecting a shorter-term or more temporary
inability to meet dietary energy requirements), but that is of a severity that
threatens lives, livelihoods or both (Global Network Against Food Crises, 2024;
FAO ; IFAD ; UNICEF ; WEP ; WHO, 2023). While the indicators of chronic food
insecurity described above are available at the global level, data on acute food
insecurity reported in the Global Report on Food Crisis (GREC) is only provided for
a limited number of countries and territories that are identified as being in food
crisis (Global Network Against Food Crises, 2024; see also FAO ; IFAD ; UNICEF
: WEP ; WHO, 2023: box 1. Also see boxes 2 and 8 for further details on
conceptual, geographical and methodological differences between measures of
chronic food insecurity and acute food insecurity as well as brief analyses).
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Figure 1.4.1c: Number of people and share of analysed population in GRFC
countries/territories facing high levels of acute food insecurity, 2016 to 2024

Source: IPC/CH, FEWSNET and WFP — Food Security Information Network
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The Integrated Food Security Phase Classification provides a classification of 5
levels of food insecurity, where levels 3 and above (‘3 Crisis,” ‘4 Emergency’ and ‘5
Catastrophe/Famine’) indicate a high level of acute food insecurity. ‘Crisis’ is
defined as experiencing high levels of acute food insecurity requiring urgent food
and livelihood assistance. The number of people facing high levels of acute food
insecurity has steadily risen between 2018 and 2023 (Figure 1.4.1c). In 2023,
281.6 million people were facing high levels of acute food insecurity, close to 2.5
times more than in 2018 (Global Network Against Food Crises, 2024).

The 2024 GRFEC identified 59 food-crisis countries and territories in 2023, of which
36 were classified as protracted food crises as they required emergency
assistance and had evidence of populations facing acute food insecurity in all
editions of the GRFC, which has been published since 2016 (Global Network
Against Food Crises, 2024). In 2023, the prevalence of high acute food insecurity
was 21.5% of the analysed population, representing a slight decrease compared
to the peak of 22.7% recorded in 2022 (in 58 countries and territories). However,
this was a 5 pp increase compared to pre-COVID- 19 pandemic levels and over 10
pp above the prevalence recorded in 2016 (when 48 countries were analysed).

The GRFC data and analysis highlights how economic shocks, conflict and
weather extremes are the primary drivers of high acute food insecurity. In 2023,
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economic shocks were found to be the primary driver of high acute food insecurity
for 21 of the 59 countries analysed (affecting 75.2 million people). Conflict and
insecurity were the primary drivers identified for 20 countries (affecting 134.5
million people). Finally, weather and extreme events was the primary driver in 18
countries (affecting 71.9 million people). These events are driving an increase in
the number of displaced people in countries experiencing food crises: 90.2 million
people were displaced across the 59 countries covered by the GRFC in 2023, an
increase of 13.6 million people since 2021.

Further information on the data underpinning the GRFC can be found here: GRFC
Technical Notes.

Child malnutrition

Malnutrition refers to deficiencies, excesses, or imbalances in a person’s intake of
energy and/ or nutrients (WHO, 2024).The three main indicators of child
malnutrition, tracked by the Joint Child Malnutrition Estimates, 2023, are stunting
(too short for one’s age), wasting (too thin for one’s height) and living with
overweight (too heavy for one’s height). These remain an ongoing issue for
children around the world.

The prevalence of children under 5 years of age affected by stunting has fallen
since 2000 (from 33.0% to 22.3% in 2022), with a decrease of 0.4 pp between
2020 and 2022. However, there were still over 148 million children under 5 in the
world that were affected by stunting in 2022. Stunting is regionally concentrated,
with Asia (562%) and Africa (43%) making up 95% of total global cases.

The prevalence of children under 5 experiencing wasting has also fallen between
2000 and 2022, albeit at a slower pace (1.9 pp reduction over the period and
virtually no change since 2020). In 2022, 45 million children under 5 were affected
by wasting, corresponding to 6.8% of the under 5 population in the world. Most
children under 5 who experience wasting live in either Asia (70%) or Africa (27%).
Child malnutrition is directly affected by maternal nutrition, with long-term health
consequences including higher risks of children being wasted, stunted, or both.

In addition, the number of children who are living with overweight under the age of
5 continues to increase. The prevalence of children under 5 who are living with
overweight has increased by 0.3 pp to 5.6% between 2000 and 2022. While the
large majority of the children under 5 affected by overweight live in Asia (48% of
the global under 5 population living with overweight) and Africa (28%), the highest
rates of prevalence are found in Australia and New Zealand at 19.3% in 2022.
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Adults and children living with obesity

Obesity is another component of malnutrition and can negatively affect a person’s
health. It is important to track given the continuation of a longer term rapidly rising
trend in global rates of people living with obesity. Adult obesity rates more than
doubled between 1990 and 2022 reaching around 16% of the adult world
population. Over this period adolescent obesity quadrupled. In 1990, 2% of
children and adolescents aged 5 — 19 were living with obesity. By 2022, 8% of
children and adolescents were living with obesity (160 million). In most cases
obesity is caused by environmental factors, such as limited availability of healthy
sustainable food at locally affordable prices, lack of safe and easy physical
mobility into daily life, and absence of adequate legal and regulatory environment.
See Theme 4 (Indicator 4.3.2 Healthy diet) for analysis of the number of people
who are living with obesity on the UK level. The global food system therefore
exhibits negative trends on both ends of the spectrum, underconsumption and
overconsumption.

Affordability of a healthy diet

Figure 1.4.1d: Percentage of the population unable to afford a healthy diet, 2017
to 2022

Source: CoAHD, FAO and World Bank, 2024
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Between 2019 and 2022, the percentage of the global population that was unable
to afford a healthy diet fell from 36.4% to 35.4% (Figure 1.4.1d), where ‘healthy
diet’ is defined using a global standard Healthy Diet Basket (HDB). The HDB is
based on 10 regional food based dietary guidelines (FBDG), in themselves
summaries of national FBDGs that countries have developed to reflect their locally
available foods and cultural context. The HDB is designed to meet a dietary intake
of 2330 kcal per day (FAO ; IFAD ; UNICEF ; WEP ; WHO, 2024, annex 1B). In
2022, the highest proportions were found in Africa (64.8%), Asia (35.1%) and Latin
America and the Caribbean (27.7%), The lowest proportions were found in the
developed economies of North America and Europe (4.8%) and Australia and New
Zealand (3.2%). It was 2.5% in the UK in 2022 (FAOSTAT, 2024).

Forward look

Projections from the 2024 SOFI report show that the global aim of eradicating
hunger by 2030 is unlikely to be achieved (FAO ; IFAD ; UNICEF ; WFP ; WHO,
2024). By 2030, it is projected there will be 582 million people with chronic
undernourishment (6.8% of the global population). Among regions with a PoU
above 2.5%, Asia is projected to see a drop in the number of people with
undernourishment during the second half of the decade, and in Latin America and
the Caribbean the number of people with undernourishment are expected to
continue to reduce but at a much slower pace. In Africa, the number of people
living with undernourishment is projected to reach 308.1 million by 2030, rendering
it the region with the highest number of people with undernourishment in the world.

In terms of the indicators used to track progress towards global nutrition targets for
children under 5 years of age, stunting and wasting prevalence are projected to
continue to decline, but at a pace insufficient to meet the 2030 targets, and the
prevalence of overweight children under the age of 5 is projected to remain
broadly stable reaching 5.7% by 2030, which is close to double the 3% target
(Figure 10-SOFI, 2024). Underlying this, more countries are off-track than on-track
to meet the 2030 stunting and overweight targets. For instance, according to the
Joint Child Malnutrition Estimates, 2023, less than one-third of countries (29%) are
on track to reach the SDG target of halving the rate of stunting. The annual
average rate of reduction (AARR) would need to increase from the current 1.65%
AARR (based on the 2012-2022 period) to 6.08% AARR between 2022 and 2030
to achieve the target of 13.5% of children under 5 affected by stunting. While a
larger number of countries among those assessed are considered on-track (68
countries) than off-track (55 countries) to meet the wasting target, the majority of
children under 5 years of age live in the latter group of countries (Figure 11-SOFI,
2024).
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OECD-FAO project the daily per capita calorie intake (consumption net of
household waste) to have the largest rise in developing and emerging economies
between 2024 and 2033 (OECD-FAO, 2024 Figure 1.8). They correlate this with a
modest increase in food intake in low-income countries (positive economic growth
will be accompanied with ever growing population sizes). However, global
diversification of diets remains slow due to income constraints and cultural
preferences. In the same period, the share of dietary energy from nutrient-rich
animal products, fruits and vegetables in middle-income countries is projected to
increase by around 1%. This share is projected to be unchanged for low-income
countries meaning the bulk of calories (71%) would continue to be provided
through staple foods.

Sub-theme 5: Sustainability
1.5.1 Global land degradation

Rationale

This indicator shows the proportion of land which is degraded by region. Land
degradation is defined as ‘the reduction or loss of the biological or economic
productivity and complexity of rain fed cropland, irrigated cropland, or range,
pasture, forest and woodlands resulting from a combination of pressures, including
land use and management practices’ (United Nations Convention to Combat
Desertification (UNCCD, 1994). Given the dependence of food production and
crop yield growth on productive land, land degradation has a direct implication for
food security.
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Headline evidence

Figure 1.5.1a: Proportion of land that is degraded over total land area in 2015 to
2019

Source: UN SDG 15.3.1
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Note: based on 115 country-generated data values and 52 estimates generated by
the United Nations Convention to Combat Desertification (UNCCD). Data is
missing for some countries, including the United States of America and Russia.

Between 2015 and 2019 the amount of land globally which was reported as being
degraded increased by 4.2 pp, from 11.3% to 15.5% (see Figure 1.5.1a). All
regions saw an increase in land degradation between 2015 and 2019. In 2019, the
region with the largest proportion of degraded land was Eastern Asia (26.3%),
while Northern Africa remained the region with the lowest share of degraded land
(4.6%). The biggest increases occurred in Sub-Saharan Africa (from 6.7% in 2015
to 14.6% in 2019), Western Asia (from 4.7% to 11.7%), and Latin America and the
Caribbean (15.7% to 21.9%).
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Supporting evidence

Figure 1.5.1b: Global area of agricultural land degraded, deteriorating and at risk,
2021

Source: FAQO State of Land and Water report in 2021

Degraded Deteriorated At Risk
Area %

Mha
Cropland 1527 479 31% 268 18% 472 31%

of which:
Rainfed 1212 340 28% 212 17% 322 27%
Irrigated 315 139 44% 57 18% 151 48%
Grassland 1910 | 246 13% 642 34% 660 35%

Available evidence suggests that land is currently degrading faster than it can be
restored, and agriculture plays a disproportionate role as the largest single source
of land and environmental degradation. Food systems are responsible for 80% of
land conversion (UNCCD, 2022). The FAO State of Land and Water report
(SOLAW) in 2021 assessed land degradation by combining data across four
categories (soil, water, vegetation and demography) and found that 43% of land
globally was affected by a deterioration of status and 13% of land degradation was
human-induced based on a 2015 assessment. The report also found that almost
all inhabited parts of the world were subject to some form of human-induced land
degradation, with areas affected by human-induced land degradation covering
1,660 Mha (million hectares), of which 850 Mha was moderately to severely
degraded and 810 Mha slightly degraded. Grazing occurred in 75% of the
identified regions, followed by accessibility; where human-induced land
degradation has occurred due to proximity to an urban area (71%) and agricultural
expansion (64%) (Figure 7, FAO, 2021). Figure 1.5.1b (see above) shows that
80% of cropland and 82% of grassland was degraded, deteriorating or at risk of
doing so. Across cropland, the percentage of irrigated cropland that is degraded
was nearly 60% greater (44% or 57Mha) than that of rainfed cropland (28% or 212
Mha), generally due to good accessibility and high grazing density exerting
significant pressures on irrigated fields.

Agricultural land degradation undermines global food security. Agriculture is the
leading cause of soil degradation, which forms an important component of land
degradation. Healthy soils are essential for long-term sustainable agricultural
productivity, food and nutrition security, yet one third of soil globally is already
degraded, reducing the quality and quantity of crops and food produced
(FAQ).The leading causes of soil degradation are agricultural intensification
through excessive and mis-use of chemical inputs, such as fertilisers, pesticides,
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antibiotics and lime, the negative effects of which are discussed in Indicator 1.2.3
Global fertiliser production. Monoculture production systems, repeat soil
disturbance, deforestation, of which agriculture is the leading driver, and climate
change also drive soil degradation. Agricultural land degradation is also
associated with pollinator decline (Dicks and others, 2021; Potts and others, 2010;
UNEP, 2010) and water-related issues, which are covered in further detail in
Indicators 1.2.4 Water availability, usage and quality for global agriculture and
1.5.2 Global One Health respectively. A further consideration regarding land
degradation is the impact of land use change, covered in Indicator 1.2.2 Global
land use change.

Land restoration

Restoring land is associated with greater food security, as land becomes more
productive and able to provide for growth in global food demand, while reducing
GHG emissions and environmental impacts, in addition to economic benefits
(WRI, 2023; UNCCD, 2022). The United Nations SDG 15.3.1 tracks progress
towards achieving land degradation neutrality (LDN), “a state whereby the amount
and quality of land resources necessary to support ecosystem functions and
services to enhance food security remain stable, or increase, within specified
temporal and spatial scales and ecosystems.” 196 countries are aiming to achieve
LDN by 2030 (UNCCD, 2024), which, if current trends continue, would require 1.5
billion hectares of degraded land to be restored by 2030 to achieve land
degradation neutrality around the globe (UNCCD, 2024).

Some countries have had success in restoring their land. The Dominican Republic
and Botswana saw the proportion of degraded land decrease from 49% to 31%
and from 36% to 17%, respectively, between 2015 and 2019 (UNCCD,2024).
Similarly, over the period from 2011 to 2020 Costa Rica made around 48%
progress towards reaching its national goal of restoring 1 million hectares by 2030
(Nello, Rivera and Putzeys, 2023).

1.5.2 Global One Health

Rationale

This indicator tracks risks to global One Health. The One Health approach
recognises that the health of humans, domestic and wild animals, plants, and the
wider environment (including ecosystems) are closely linked and interdependent

(WHO).

Traditionally, plant and animal health risks have been analysed in isolation. Taking
a One Health approach means that animal or plant pests and diseases can be
assessed holistically. For example, the 2014-2016 outbreak of Ebola in West
Africa (CDC, 2024) would have had a higher effect on the overall food security in
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West Africa (FAO, 2016) than Foot and Mouth Disease which is endemic in the
region. Similarly, other risks such as natural hazards, and water supply and safety
could affect the health of workers in the food supply chain which in turn could
affect food security.

Common One Health issues threatening people, animal and the environment
include endemic zoonotic diseases, vector-borne diseases, antimicrobial
resistance, food safety, environmental contamination and climate change. This
indicator focuses on animal and plant health, antimicrobial resistance, and the
health of ecosystems (assessed through biodiversity) (CDC, 2024). The Global
One Health Index Food Security (GOHI-FS) is then used to assess current global
One Health status. Other aspects of One Health are covered elsewhere in this
report, for instance in Indicator 1.2.4 Water availability, usage and quality for
global agriculture, and Theme 5 Food Safety and Consumer Confidence.

Pests and disease cause food production losses around the world, with potential
for outbreaks to limit the availability of important crops. Measuring the global
impact of crop disease is complex and beyond the scope of this report. However,
the effect of individual pests and disease on crop production is well documented.
This indicator covers two significant global plant pest and diseases threatening
food security according to the International Plant Protection Convention (IPPC).
Banana Fusarium Tropical Race 4 (TR4) threatens bananas while Fall Armyworm
(FAW) threatens maize.
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Headline evidence

Fusarium Wilt of Banana

Figure 1.5.2a: Global banana production, tonnes, 1961 to 2022

Source: FAOSTAT Crops and livestock production, 2024
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Bananas are among the most produced, traded and consumed fruits in the world
and are particularly important to some of the least developed, food deficit
countries, where they contribute to both household food security and income
generation (FAO, 2024). In the UK, households purchased more bananas than
any other type of fresh fruit in 2021 and 2022 (Defra, 2024). Details of UK banana
imports can be found in Theme 2 (Indicator 2.1.4 Fruits and vegetables).

Fusarium wilt of banana (FWB) is a disease that has previously posed a significant
risk to banana production. FWB is very difficult to control and caused the collapse
of the banana industry in the mid-twentieth century, when production was based
on the Gros Michel cultivar. Gros Michel was replaced with a resistant cultivar,
Cavendish, which is now the most prevalent commercial banana and commonly
grown in large monocultures. However, a new strain of FWB called Tropical Race
4 (TR4) affects the Cavendish varieties and can result in the loss of the entire crop
on plantations. Its effect on global banana production is visible in the limited
growth in banana production between 2011 and 2019 (Figure 1.5.2a) (rising by
only 6.8%). Growth in banana production has returned and increased by 15%

118



between 2017 and 2022. However, TR4 still represents a significant risk to food
and income security in communities where bananas are grown. The IPPC
Secretariat has been coordinating global efforts to prevent the spread and impact
of TR4. The three main control strategies are to use varieties with disease
resistance and consumer acceptance, maintain good soil health management
practices, and use agronomic practices (CGIAR). Banana growers are increasingly
managing TR4 by applying beneficial microorganisms and organic fertilisers in
combination with resistant varieties.

Fall Armyworm (FAW)

FAW is a notable plant pest that feeds mainly on maize, as well as 80 other crops.
FAW has the potential to spread rapidly worldwide and is a threat to global food
security, affecting over 70 countries and regions. Based on FAO estimates from 12
African countries, up to 17.7 million tonnes of maize could be lost annually due to
FAW, equivalent to USD 2.5 to 6.2 billion, and enough to feed tens of millions of
people. Once established in a new territory, FAW is impossible to eradicate. The
IPPC are coordinating global efforts to control its spread (IPCC). A map of the
spread of FAW between 2016 and July 2024 can be found here (FAO).

Animal diseases

Animal diseases carry a potential threat to the supply of meat and livestock related
foods. Several animal diseases directly result in the animal’s death, or the animal
being culled for the purpose of disease control. Moreover, animal diseases carry
additional risks in terms of zoonotic diseases which have the potential to transmit
to the human population.

Animal diseases are also associated with significant reduction in global livestock
productivity. Industry groups estimate that in 2018 animal diseases caused global
poultry production to fall by 2.8 million tonnes, and in low-income countries poultry
production levels were likely reduced by up to 22%. Similarly, global egg
production was likely reduced by 3 million tonnes, equivalent to losses worth 5.6
billion US dollars, a figure which is four times the size of the UK egg market in
2018 (Health for Animals, 2023).

Disease outbreaks can have a marked effect on the animal population of individual
countries. For instance, an outbreak of African Swine Fever (ASF) in Southeast
Asia and China between 2018 and 2020 resulted in a 238 million decrease in the
pig population in China. Despite this the UK has not experienced significant effects
on its meat supply in recent years (this is explored further in Theme 2 (Indicator
2.1.3 Livestock and poultry products (meat, eggs and dairy)). UK Government
regularly monitors outbreaks of animal diseases internationally, to assess whether
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there is an increased risk to the UK. Risk assessments on the current disease risk
can be found here (Health for Animals, 2023). Notable diseases of current interest
to the UK include African Swine Fever, Avian Influenza and Bluetongue. The UK
adopts a One Health approach to managing zoonotic disease through the Human
Animal Infections and Risk Surveillance group (HAIRS).

Overall

Overall, this indicator shows ongoing One Health challenges. Notable cases of
pests and diseases pose risks of food production losses on a large scale. The
average global population of observed vertebrate species continues to decline,
and climate change raises risks to animal and plant health (see supporting
evidence).

Supporting evidence

Antimicrobial Usage

Antimicrobials (AMR) are key to treating diseases in food-producing animals and
plants. The use of antimicrobials helps to maintain food production by limiting the
spread of disease. However, an overuse of antimicrobials can lead to antimicrobial
resistance, which is a growing issue. The recommended strategy by the World
Organisation for Animal Health (WOAH) is to prevent disease and use
antimicrobials responsibly.

WOAH estimates that AMR Usage could have been as high as 88,927 tonnes in
2021. It is estimated that there was an overall global increase of 2% in mg/kg,
moving from 107.3 mg/kg in 2019 to 109.7 mg/kg in 2021. While a decreased
usage was observed in the Americas (-9%), Europe (-6%) and Asia and the
Pacific (-0.7%), there was a sharp rise in reported usage in Africa (+179%)
(WOAH, 2024).

Some classes of antimicrobial reported larger rises than others. For instance,
between 2019 and 2021 it was estimated there was a 10% increase in
tetracyclines (the most used antimicrobial class in animal health), a 12% increase
in penicillin, and a 19% increase in macrolides). Tetracyclines and penicillin are
part of the Veterinary Critically Important Antimicrobial (VCIA) classes in WOAH’s
List of Antimicrobials of Veterinary Importance and represent 36% and13% of
global antimicrobial use in animals respectively, but neither is listed among the
highest priority critically important antimicrobial agents for human health, by WHO.
Antibiotics on the WHO critically important list account for under 4% of antibiotic
usage in animals (WOAH, 2024).

In the eighth round of WOAH Antimicrobial Usage Report (AMU), 24% of
respondents said they were using antimicrobials for growth promotion. This does
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not represent responsible use. The highest proportion of participants using
antimicrobials as growth promoters was in the Americas (WOAH, 2024). It is
important to maintain antimicrobials as an effective disease control measure to
maintain food security.

Fungicides and pesticides are widely used in crop production. These are applied
directly to the environment and if overused can lead to the development of
resistant microbes. Fungicide use has increased globally since 1990, rising by
75% between 1990 and 2022. The global estimate (self-reported by countries) of
pesticides used in agriculture was 3,690,935 tonnes, of which 793,923 tonnes
(21.5%) were fungicides and bactericides in 2022 (FAOSTAT, 2024).

The emergence of novel pathogens presents a challenge to food security. For
instance, cultivars still have no natural immunity to a strain of stem rust that
emerged in Uganda (Ug99) in 1998 (Lidwell-Durnin and Lapthorn, 2020). There
will be further challenges should new strains of disease emerge faster than crops
can be bred to develop immunity.

Health of the Ecosystem

Biodiversity is the range and variety of Earth’s plants, animals and micro-
organisms and is integral to the health of the ecosystem and to global food
security. Forests, grasslands, inland wetlands, and marine and coastal
ecosystems can all provide a range of services to food production and agriculture.
Benefits include regulating the flow of water, improving air quality, binding carbon,
and therefore helping to reduce the threat posed by climate change, and providing
protection against extreme events, such as storms and floods. Equally, they
provide a habitat for species that contribute to food supplies. Countless species of
invertebrates and micro-organisms are essential to the fertility of soils upon which
crops and livestock depend. Similarly, a variety of different species help to control
pests and parasites that threaten food-producing plants and animals.

Pollinators support the yields of 75% of the world’s food crops, and 35% of food
production by weight (heavier staple crops such as cereals do not rely on
pollinators to support yields). Most crops do not rely on pollinators but are aided by
them, so the reduction in total food production is estimated to be around 5 to 10%,
with cocoa beans, Brazil nuts and kiwi fruit among the crops most affected
(Ritchie, 2021). However, the health of the ecosystem on which food production
depends faces several threats. The three major causes of pollinator loss stem
from agriculture, and include a loss of habitat, changes in land management
practices (such as use of fertilisers and the increase in growing one type of crop)
and pesticide use, notably neonicotinoids. Climate change is the fourth biggest
cause, although there is limited data on its effect (Dicks and others, 2021).
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Pollinators include vertebrate species such as birds, mammals, and reptiles, and
invertebrate species such as bees, butterflies, flies, moths, beetles, ants and
wasps. Most pollination is performed by invertebrates. More than 90% of the
leading global crop types are visited by bees and around 30% by flies, according
to the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES). The Living Planet Report from the World Wildlife Fund for
Nature highlights the average change in observed population sizes of 5,495
vertebrate species. It shows a decline of 73% between 1970 and 2020. The Red
List Index of Species of Survival (a UN SDG 15 metric) shows a 12% deterioration
between 1993 and 2024, and this was reported at 10% in 2020. Most invertebrate
pollinators have not been assessed at a global level (IPBES, 2016). For analysis
of the effect of UK consumption on global biodiversity, see Theme 4 (Indicator
4.3.3 Sustainable diet).

The Global One Health Index-Food Security (GOHI-FS)

The Global One Health Index-Food Security (GOHI-FS) examined the close links
and inter-dependence of the health of humans, animals and the environment,
particularly in the context of the sustainability of food systems. It gave a global
overview of food systems from a One Health perspective based on 5 categories:
food demand and supply, food safety, nutrition, natural and social circumstances,
and government support and response.

GOHI-FS enabled comparisons to be made across countries. Lower scores
indicate that food systems are weaker in these countries. It is also possible to
consider the long-term effects of food system sustainability in countries that the
UK relies on for food imports and consider learning from countries with more
sustainable food systems.

There is no historic data available for GOHI-FS as currently it is a one-off piece of
analysis, so it does not consider any long-term trends. Most of the data used was
from international authoritative agencies but the missing data rate was 19.4%,
which may pose a challenge to precisely evaluating the performance of food
security in those countries or territories.

The score of GOHI-FS showed high correlations with economic indicators such as
Gross Domestic Product (GDP) per capita, social development indicators such as
the Social Development Index and health indictors, such as health expenditure
and life expectancy. North America showed on average better performance than
other regions across all five dimensions of the GOHI-FS, while sub-Saharan Africa
had a low overall performance across these dimensions. Europe and North
America performed better in food supply and demand than other regions. Sub-
Saharan Africa and South Asia had low scores on food safety with a high burden
of foodborne illness. Whereas Europe, Central Asia, East Asia and the Pacific had
higher scores, which could be related to more effective surveillance systems in
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these regions. However, all regions performed poorly on government support and
response relative to the other categories and only 29 out of 147 countries received
scores in the top 3 quintiles (index score higher than 40) across all 5 categories.

Climate impacts on animal and plant health

Assessing the impact of climate change on global animal and plant health is
challenging because of complex interactions between the pests or diseases and
their hosts, predators and environmental conditions. For the UK, the potential
climate change-related risks from pests, pathogens and diseases to animal and
plant health are high and increasing overall. The risk to agriculture is currently
assessed as medium, increasing to high in the future, and scaling with the degree
of climate change (Berry and others, 2021).

The lifecycles of most pests, pathogens, and diseases are temperature-
dependant. Rising temperatures are expected to lead to earlier and faster
development times, more generations per year, and changes in the interactions
between hosts and pathogens, likely increasing pressures on the host species. For
example, the abundance of fungal soil-borne plant pathogens is likely to increase
in most natural ecosystems worldwide (Delgado-Baquerizo and others, 2020), and
potential yield gains under future climate change may be offset by increases in
disease pressure (Chaloner and others, 2021). For example, Culicoides (biting
midges) are a vector for many livestock viruses such as bluetongue (BTV) and
epizootic haemorrhagic disease. Their abundance is highly correlated with
temperature and the emergence of the BTV in northern Europe has been
attributed to climate changes, particularly increasing temperatures (Guis and
others, 2012). For England and Wales, continued warming is expected to extend
the BTV risk further north, lengthen the transmission season and result in larger
outbreaks (Berry and others, 2021). Warmer temperatures are also expected to
increase the potential for genetic mutations and increased virulence of pests and
pathogens (Berry and others, 2021).

One of the major impacts of projected climate changes is to increase overwintering
potential for many pests, pathogens, and diseases, facilitating range expansions,
more frequent establishment, and spread into new areas (Szyniszewska and
others, 2024). Conversely, for some regions of existing establishment, the
temperatures will become so high as to be limiting for the pest, pathogen, or
disease (Bradshaw and others, 2019).

Changes in extreme weather events can also affect a species’ ability to thrive. For
example, heavy rainfall events have been found to lengthen development times
and reduce survival of some caterpillar species (Chen and others, 2019).
Heatwave events have also been shown to impact the lifespan, fecundity and
oviposition (egg laying) of insects (Sales and others, 2021). Where increases in
average wind speed and extreme wind events are projected, the transport of
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pathogens and infected vectors may increase in frequency (Hro$5o and others,

2020) and may cover increasingly large distances (Hudson and others, 2023).
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Theme 2: UK Food Supply Sources

Introduction
Theme definition

Having covered the global system in Theme 1 the focus now shifts in Theme 2 to
the UK food system itself. This theme covers where the UK gets its food from
across domestic production, imports and the sustainability of those sources.

In Theme 2, food security means a diversity of supply sources avoiding single
points of failure, and a high degree of sustainability within those sources.
Maintaining a balance of strong and consistent domestic production of food and
strong trading relations supports this security. This theme focuses on the food
availability and sustainability dimensions of food security, while commenting on
impacts on other dimensions like accessibility and stability.

Theme 2 tracks the sources of UK food taken as a whole and then tracks sources
by different groups (arable crops, fruit and vegetables, livestock produce, and
seafood) (Sub-theme 1). The theme then looks at the state of domestic production
by measuring its productivity and sustainability (Sub-theme 2). Productivity and
sustainability on the international level were covered in Theme 1. This edition
includes new indicators looking at agricultural productivity, animal and plant health,
and a wider range of measures of natural capital.

All food production in the UK should be viewed not only in the context of global
food security but in the context of the environment it sits within. Food production is
reliant on the natural environment, good quality soil and water, and available
pollinators. Agricultural and climatic changes have been driving shifts in the natural
environment. These shifts can build up over time to have a significant impact on
UK food security by degrading essential ecosystem services and thereby
undermining fertility and yield. The UKFSR measures both this slow onset change
alongside rapid shocks to production such as weather volatility and price shocks.

Overall findings

e The UK’s overall balance of trade and domestic production remains
broadly stable. The UK continues to source food from domestic production
and trade at around an overall 60:40 ratio.

Key statistic: The production-to-supply ratio was at 62% for all food and
75% for indigenous foods (meaning those that can be grown in the UK) in
2023, showing a small increase from 61% and 74% in 2021. This is a
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continuation of the broadly stable trend seen in recent years (see Indicator
2.1.1 Overall sources of UK food).

Extreme weather events continue to have a significant effect on
domestic production, particularly arable crops, fruits and vegetables.
Production levels fluctuate each year due to changes in both planted areas
and yields, with weather conditions having a significant influence among
other factors. Supply has also been affected by geopolitical volatility. As
arable commodities are internationally traded, the disruption to the supply of
oilseeds and cereals resulting from Russia’s invasion of Ukraine caused
prices to rise rapidly in spring 2022.

Key statistic: In 2019 UK cereal production (25.5mt) was the highest this
century, whereas in 2020 production (19.0mt) was the second lowest
largely due to bad weather. The published first estimate of the 2024 English
cereal and oilseed harvest shows a 22% decrease (around 2.8mt) in
harvested wheat from 2023 (see Indicator 2.1.2 Arable products (grain,
oilseed and potatoes)).

The UK continues to be highly dependent on imports to meet
consumer demand for fruits, vegetables and seafood, which are
significant sources of micronutrients for consumers. Many of the
countries the UK imports these foods from are subject to their own climate-
related challenges and sustainability risks. Further research is required to
understand the impact of climate change on the global production of fruits
and vegetables.

Key statistic: domestic production of fresh fruit increased slightly from 15%
of total UK supply in 2021 to 16% in 2023. While this is a continuation of the
long-term upward trend from 8% in 2003 it shows ongoing consumer
demand for non-indigenous produce (see Indicator 2.1.4 Fruits and
vegetables).

While there has been a small reduction over the long term, the UK is
broadly maintaining its level of agricultural land area (UAA). Greater
fluctuation happens in terms of uses within UAA, although that is also quite
stable. The major use of agricultural land continues to be land for animal
feed.

Key statistic: Between 2021 and 2023 UAA decreased by 1.2%, this is
consistent with a longer-term gradual decrease (see Indicator 2.2.4 Land
use).

A small reduction in the Total Factor Productivity (TFP) of agriculture
between 2021 and 2023 contrasts to a longer trend of slow but
positive productivity growth since 1985. The reduction since 2021 was



caused by decreases in the total outputs of both crops and livestock, and
rising input costs, which peaked in 2022.

Key statistic: TFP has increased by 9.1% overall over the last decade but
is estimated to have decreased by 1.2% between 2021 and 2023 (see
Indicator 2.2.3 Agricultural productivity).

e There has been a long-term decline in key indicators of natural capital
and ecosystem services on farmland due in large part to farmland
management practices. The decline, however, is slowing.

Key statistic: The all-species indicator in England shows a decline in
abundance to just under 70% of the 1970 value. This trend levels around
the year 2000 and over the past 5 years, fluctuations in the all-species
indicator are not considered to represent meaningful change (see Indicator
2.2.5 Biodiversity).

e New government subsidy schemes designed to support sustainable
farming and renew nature are underway, but it is too early to assess
the impacts.

Key statistic: Across the UK, the area of land in agri-environmental
schemes increased from 4,922 thousand hectares in 2021 to 5,872
thousand hectares in 2023 (see Indicator 2.2.9 Sustainable farming).

¢ Food waste continues to represent a significant economic and
environmental loss in the UK food system. The majority of food waste is
generated by UK households.
Key statistic: Total food waste per capita in the UK amounted to around
115.7kg in 2021, representing a 5.6% increase compared to 2018, but a
reduction of 18.3% compared to 2007 (see Indicator 2.2.2 Food waste).

Cross-theme links

The continued increase in production and levels of food traded internationally,
covered in Theme 1, supports the security of UK imports in the immediate term.
However, risks on the global level such as reduced productivity growth pose
challenges over the longer term.

Price shocks to inputs covered in Theme 3 Food Supply Chain Resilience have
driven an increase in agricultural production costs and food prices. The UK agri-
food sector has needed to adapt to both a new business environment of high costs
and changing subsidies and regulations after leaving the EU. Theme 3 looks at
changing farmer incomes and confidence in this context, both of which have a
bearing on farmers’ choices of types of farming and food production, including
sustainable practices covered in this theme.
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Consumers continue to demand both domestically produced and imported food,
supporting stable supply trends. Theme 4 Food Security at Household Level
shows that there has been a return to pre-pandemic proportions of expenditure
going on food and drink, although not a return to same levels of expenditure.
Theme 5 Food Safety and Consumer Confidence shows that overall, levels of
consumer trust in the food safety regulators to ensure food is safe to eat remains
relatively high. Similarly, the market and consumer preference continue to drive
purchasing of non-indigenous fruits and vegetables, which contributes to the
relatively high reliance on fruit and vegetable Sub-theme 1: Food sources

2.1.1 Overall sources of UK food

Rationale

To ensure a consistent supply of food, the UK relies upon a combination of strong
domestic production from the UK’s agricultural and food manufacturing sectors,
and a diverse range of overseas supply sources.

The production to supply ratio is generally understood to be a broad measure of
national self-sufficiency. It is used in the UKFSR to show the relative contribution
of UK domestic production and trade to UK supply. The ratio is calculated as the
farmgate value of raw food production divided by the value of raw food for human
consumption. It compares the value of what is produced in the UK with what is
consumed. This indicator breaks down the overall ratio to show the balance of
production and trade for some key commodities and food groups.

Importantly, the production to supply ratio is not a single measure of food security.
A low or high ratio does not directly correlate to low or high national food security
and the amounts and types of food produced are driven by market forces and
consumer demands for goods. For instance, current UK consumer preference and
diets include a range of non-indigenous products that cannot be produced
domestically. Nevertheless, it is a starting point for conversations about UK food
sources and the factors that contribute, both positively and negatively, to national
food security.

The production to supply ratio is also considered in greater detail later in this
theme within Indicator 2.1.2 Arable products (grain, oilseed and potatoes),
Indicator 2.1.3 Livestock and poultry, and Indicator 2.1.4 Fruits and vegetables.
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Headline evidence
Figure 2.1.1a: UK food production to supply ratio, 2003 to 2023

Source: Agriculture in the UK (Defra)
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The production to supply ratio data for 2023 shows a broadly stable trend.
Production was at 62% for all food and 75% for indigenous foods in 2023,
compared to 61% and 74% in 2021. In 2023 the UK relied on imports for roughly
40% of its food (unchanged from 2021).

Indigenous foods are those that are commercially produced in the UK. These are
products that suit the climate and conditions of the UK. Viewing the indigenous
production to supply ratio alongside the ratio for all foods is important as it strips
away the food that cannot be grown commercially in the UK. This includes citrus
fruits, bananas and other products that rely on a tropical climate.

Note that the production to supply ratio does not include crops produced for animal
feed so does not capture full UK productive capacity. It also does not include some
meat imports (see Indicator 2.1.3 Livestock and poultry products (meat, eggs and
dairy) for further details).

The production to supply ratio reflects what is available in the UK rather than
production to supply of the recommended diet. For example, it does not factor in
that the average adult consumes more calories than they need (PHE), nor does it
factor in the amount of food wasted. To complete the picture from a food security
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perspective, it is therefore important to consider this indicator alongside Theme 4
Food Security at Household Level to understand how the food available is being
accessed and utilised.

A secure food supply provides enough nutrients as well as calories. To understand
the nutritional component of supply, analysis is needed on what aspects of diet
current supply is providing. Both research and consumer trends for the different
food groups suggest the UK has high import dependency for its supply of
micronutrients (like vitamins and minerals) from goods such as fruits and
vegetables and fish, compared to its supply of macronutrients (like carbohydrates
and proteins), and this dependency has increased over the last 50 years.

Supporting evidence

Variation across the production to supply ratio

The UK produces most of the cereals, meat, dairy and eggs that it consumes (see
Figure 2.1.1b). This figure is lower for vegetables (63% in 2023) and fruits (16% in
2023) due to UK climate suitability, seasonality and consumer and producer
choices. Production to supply ratio data is not available for seafood. (Information
on seafood can be found in Indicator 2.1.5 Seafood).
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Figure 2.1.1b: UK production to supply ratio by food type, 2021 to 2023

Source: Agriculture in the UK (Defra), Horticultural statistics (Defra)

Food type 2021 2022

All cereals 86% 92% 93%
Wheat 89% 95% 96%
Barley 110% 112% 113%
Oats 101% 121% 120%
Fresh vegetables 57% 54% 53%
Fresh fruits 15% 17% 16%
Beef 83% 87% 85%
Pork 71% 69% 64%
Lamb 108% 107% 114%
Poultry 93% 84% 82%
Milk 105% 105% 105%
Eggs 92% 90% 87%

Domestic production

Domestically produced food is not without its risks. Many factors affect the output
of domestic production, including:

¢ climate and environmental factors such as soil health and rainfall
o the availability and suitability of land for particular forms of production
e inputs such as labour, water, fertiliser, pesticides and seeds

Weather conditions in recent years have been some of the most extreme on
record and have affected domestic production. Following the driest UK summer
since 1995 in 2022 (Kendon and others, 2023), England had its wettest 18 month
period on record between October 2022 to March 2024. For several of the months
between October 2023 and March 2024, parts of the UK had monthly rainfall totals
that were double the 1991 to 2020 monthly averages (Met Office, 2024) resulting
in the submersion of fields affecting livestock and reduced winter cropping for the
2024 harvest. Publication of the first estimate of the 2024 English cereal and
oilseed harvest shows a decrease in overall cereal production in comparison to
2023, driven by the smallest wheat harvest since 2020. Overall yields were also
down on the 5-year average. See Indicator 2.1.2 Arable products (grain, oilseed
and potatoes) for more details. UK harvest data for 2024 will be published in
December 2024.

Strong domestic production is dependent on sustainability of the whole food
system, particularly healthy biodiversity, soil and water, which are explored later in
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this theme. Overproduction can lead to inefficient use of resource which in turn
has a negative effect on natural capital by placing unnecessary pressures on the
environment. Intensification of farming contributes to soil degradation, and food
waste contributes to unnecessary greenhouse gas emission. This is covered in
more detail later in this theme.

Domestically produced food may be less directly affected by international variables
than imports. Such variables include international conflicts, extreme weather
events outside of the UK, and export bans. However, the last 3 years have
demonstrated that a stable production to supply ratio does not translate to stability
of access. Domestic food production is not independent of global supply chains
since production can be reliant on global inputs at the farming (for example,
fertiliser) and the processing stages (for example, packaging and critical
dependencies like CO2). Theme 3 Indicator 3.1.1 Agricultural inputs, Indicator
3.1.2 Supply chain inputs, Indicator 3.1.3 Labour and skills, and Indicator 3.1.5
Energy explores the effect that Russia’s invasion of Ukraine had on the price of
inputs and the supply of some cereals and oilseeds. Furthermore, the increased
cost of inputs led to food becoming more expensive and less accessible as a
result. Theme 4 Indicator 4.1.3 Price changes of main food groups, covers the
effect that supply-side shocks had on food prices.

Despite the challenges posed by extreme weather events, geopolitics and a long-
term decline in natural capital, domestic production has been able to keep up with
population growth. In 2022 the UK produced £570 per capita, this is an increase
from £502 in 2011.

Diversity of sources

Trade supports UK food supply resilience. This is due to the UK having diverse
trade routes, strong international supply and purchasing power. Being a part of a
global food system enables the UK to spread risk. As Theme 1 Global Food
Availability explains in more detail, the global trading system remains a stable and
reliable avenue for UK food security but faces challenges in both the short and
longer term. Imports may be subject to shocks and disruptions and so overreliance
on one geographical area makes food supply more vulnerable, while diversity of
sources makes it more resilient. The diversity of UK sources can be assessed by
looking at the ‘origins of consumption’. While the production to supply ratio is
calculated using farmgate value of raw materials and includes both imports and
exports, ‘origins of consumption’ excludes exports from the calculation, so
provides a slightly different view on where the UK gets its food from (see Figure
21.1c).
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Figure 2.1.1c: Origins of food consumed in the UK, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Domestic production provides the main source of food and drink in the UK.
Proportionally, the UK consumed more domestically produced food by value in
2023 (58%) compared to 2020 (54%). Indicator 2.1.2 Arable products (grain,
oilseed and potatoes), Indicator 2.1.3 Livestock and poultry, Indicator 2.1.4 Fruits
and vegetables, and Indicator 2.1.5 Seafood explore at a commodity level whether
this increase is a result of a rise in domestic production or a decrease in imports.

The EU continues to be the main source of food and drink imports and is therefore
essential to the UK’s food security. However, data on the sources of UK food and
drink imports shows that the proportion supplied from the EU decreased from
28.4% in 2018 to 22.5% in 2021 following the UK’s departure from the EU
Customs Union on 1 January 2021. The proportion sourced from the EU partially
recovered to 24.2% in 2023. The fall in imports from the EU has largely been
replaced by an increase in domestically produced food and drink. Full EU import
checks are yet to be implemented in the UK. Theme 3 Indicator 3.2.3 Import flows
explores border changes since the UK left the EU. Note that some of the reduction
in recorded EU imports since January 2021 might be due to changes in the
methodology for data collection by HMRC as a result of leaving the EU. The
retention of a reduced Intrastat survey and staged customs controls in 2021 and
changes to Customs Declarations in 2022 where some food is recorded as being
sourced from, mean that comparisons pre-and post-2021 need to be made with
care.
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In 2023 the 10 largest exporting countries to the UK provided 69% of all food and
drink imports by value (65% by volume). While this was an increase from 2021
(64% by value and 62% by volume) it shows a continued diversity of supply.
However, the UK depends on certain countries and regions for specific key
products which creates a risk should supply be disrupted by trading barriers,
geopolitics or extreme weather. For instance, 3 of the UK'’s largest suppliers of
fresh fruit, Brazil, South Africa and Colombia, are all classified as low-medium
climate readiness countries. For each of these countries agricultural capacity has
been highlighted as a particular vulnerability. Further research is needed to
understand the effect that climate change will have on horticulture in each of these
countries. Rice, fruits, vegetables and fish are all important components of the UK
consumer diet and each face climate related changes (see relevant indicators for
further details).

In recent years the UK has demonstrated resilience to global shocks such as
extreme weather and geopolitical stress. The UK’s economic strength and
purchasing power provides resilience by enabling the UK to utilise different trading
partners. For instance, unusually hot climatic conditions in Morocco led to lower
levels of tomato production and retailers setting limits on consumer purchasing of
tomatoes at the start of 2023. The UK was able to ease pressure on supply by
increasing imports from other major trading partners like Spain and the
Netherlands. In addition, despite several economic shocks the Pound Sterling
exchange rate has been stable since mid to late 2016 (using a constructed
‘effective exchange rate’ which weights a basket of foreign currencies in
accordance with their influence on the UK’s food import mix). A weak exchange
rate would mean that imports become more expensive. Recent stability is
particularly positive for household food security as importers are likely to pass
some of the costs of a weak exchange rate to consumers.

Nevertheless, while the availability of food has remained stable, Russia’s invasion
of Ukraine had a significant effect on input costs which consequently led to a sharp
increase in food prices. This is explored further in Theme 3 Food Supply Chain
Resilience and Theme 4 Food Security at Household Level.

2.1.2 Arable products (grain, oilseeds and
potatoes)

Rationale

This indicator tracks our supply of arable commodities from both production and
trade. Grain, including wheat, barley and oats, are staple crops in the UK with
wheat representing 31% of daily energy intake for the UK population between
2008 and 2012. In addition, cereals contribute significantly to the daily intake of
protein, B vitamins and iron. The UK gets a significant amount of its micronutrients
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from fortified cereals (breakfast cereals and bread). UK government dietary
recommendations are illustrated by The Eatwell Guide. It recommends that higher
fibre and wholegrain starchy foods, such as wholegrain pasta and brown rice,
should make up just over a third of the food we eat. Grain is an efficient form of
production in terms of calories per hectare. The arable sector also provides
products for animal feed.

Headline evidence

Figure 2.1.2a: Domestic UK cereal production as percentage of consumption
(production to supply ratio), 2003 to 2023

Source: Agriculture in the UK (Defra)
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The UK produces most of its own cereals (wheat, oats, barley, rye, triticale and
mixed corn). The production to supply ratio has continuously been over 80% for
the last 20 years and increased from 86% in 2021 to 93% in 2023. This shows that
the UK continues to produce most of the cereals it consumes. Despite this
increase, the total volume of domestic harvested production decreased by 1.8% in
2023 compared to 2021. Cereal production continues to show year-on-year
variability.
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Supporting evidence

Figure 2.1.2b: Annual and 5-year average domestic production and usage of
cereals, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Extreme weather events and market fluctuations have had a significant effect on
production. For example, in 2019 UK cereal production (25.5mt) was the highest
this century, whereas the following year production (19.0mt) was the second
lowest. While individual years may vary greatly, production remains relatively
constant over time, usually within the range of 20 to 25 million tonnes per year
(see Figure 2.1.2b). To meet the demands of the domestic market, trade and
stocks are used to balance the peaks and troughs in domestic production. In 2021
and 2022 production was above the 5-year rolling average and more grain was
stored as stocks. In 2023 production was below the 5-year rolling average and
stocks were used to meet domestic demand.
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Figure 2.1.2c: Time series of UK cereal production, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Production of wheat, barley and oats have all been volatile over the last 20 years,
with wheat more so in recent years. Weather during planting led to growers
switching from winter to spring planting (particularly barley). From 2022 to 2023
harvested production of wheat decreased by 11% to just under 13.9 million tonnes
due to decreased area and yields. Yields of barley and oats were also lower in
2023 compared to 2022, and generally closer to or just below the 5-year average.
The published first estimate of the 2024 English cereal and oilseed harvest shows
a 22% decrease of harvested wheat from 2023 because of decreases in both yield
and area. In contrast the provisional estimate of the English barley harvest is an
increase of 2.7% on 2023. This comprises a 26% decrease in winter barley
production offset by a 41% increase in spring barley. Oat production is estimated
to increase by 20% in 2024 due to an increase in both area and yield. UK harvest
data for 2024 will be published in December 2024.

Cereals alone do not provide a healthy, sustainable diet that meets all our
nutritional needs. However, in a worst-case scenario, the grain production in 2023
of just under 22 million tonnes would nearly sustain the population from a purely
calorific perspective if it was consumed directly by humans. Significantly however,
the majority of domestically produced arable crops are not used for direct
consumption. Rather, as explored further in Indicator 2.2.4 Land use, a significant
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proportion goes into animal feed. In 2023, 51.8% (11.4 million tonnes) of wheat,
barley and oats were used as animal feed.

2023 saw the production volume of potatoes decrease for a fourth consecutive
year. Production fell by 8.3% between 2021 and 2023 from 5.1 million tonnes to
4.7 million tonnes. Wet weather led to around 20% of the potato crop being
unharvested by the end of September 2023, however harvest continued through
into November by which time approximately 5% was left unharvested. Reduced
domestic supply drove price increases and the annual price index for potatoes
increased by 52% in 2023 compared to 2022. In turn, potato prices increased for
consumers. The Consumer Price Index including Owner Occupier Housing costs
(CPIH) for potatoes between March 2022 and March 2023 rose by 20.4, which
was greater than CPIH for all food and non- alcoholic beverages (19.2) and CPIH
for all items (8.9). Prices continued to rise in 2024, although there was a decrease
in the rate of inflation between August 2024 and September 2024.

Imports

Import volumes of cereals such as wheat, oats and barley are much lower than
domestic production volumes and see a less variable trend over the last 10-year
period. The volume of imports is driven by the level of domestic production, market
conditions such as the price, existing stock levels, and customer demand.

Due to environmental and climate conditions, the UK is consistently reliant on
imports to meet demand for some arable crops. For instance, imports of wheat for
flour milling account for around 15% of overall supply. Even if the UK had a top-
quality harvest in terms of both quantity and quality, the milling industry would still
require imports. These would come (predominantly) from Canada and Germany
for milling wheats the UK does not grow due to differences in climate and soil. For
the crop year 2023 to 2024, 1.1 million tonnes of imported wheat were used by UK
millers, equating to 15% of the millers’ wheat usage. This is explored further in
Theme 3 Indicator 3.1.2 Supply chain inputs.

The UK is entirely dependent on imports to meet consumer demand for rice,
largely from India and Pakistan. International factors such as the uncertainty on
the impact of El Nifio on production and trade restrictions threaten UK supply.
India in particular is a climate-vulnerable country that has experienced extreme
heat and flooding in recent years. In 2022, India also imposed export restrictions
on rice in response to surges in global agricultural commodity prices; this is
explored further in Theme 1 Case Study 2 Export restrictions. Consequently, in
2022 India provided only 22% of UK rice supplies. In comparison, India supplied
27% in 2021 and 26% in 2023. However, UK supplies were maintained with
additional rice sourced from other countries.
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Figure 2.1.2d: UK imports of soya bean, 2003 to 2023

Source: HMRC Monthly Overseas Trade Statistics
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The UK does not grow sufficient protein crops to sustain its livestock sector.
Theme 3 Indicator 3.1.1 Agricultural inputs explores UK demand for imported soya
bean meal. Soya bean imports have shown year-on-year fluctuation but have
remained relatively stable over the long term (the last 20 years). In recent years,
Brazil has been the largest exporter of soya beans to the UK. In 2023 over half
(54%) of all soya bean imports into the UK came from Brazil. As is explored further
in Theme 1 Indicator 1.1.3 Global cereal production, the effects of climate change
are projected to largely increase global mean soya bean yields by the 2050s. This
increase will predominantly be found at higher latitudes, while reductions are
projected for some major producing regions including the USA, parts of Brazil and
Southeast Asia.

As arable commodities, both for food and animal feed, are internationally traded,
the disruption to the supply of oilseeds and cereals resulting from Russia’s
invasion of Ukraine caused global prices to rise in spring 2022. Prices came down
in 2023 but remain higher than pre-2021 with effects on access at household level
(see Theme 4 Sub-theme 1: Affordability). Ukraine is a major supplier of sunflower
oil and so the disruption to supply chains led to sunflower oil imports to the UK
falling significantly and consequent increase in demand for rapeseed oil (see
Theme 3 Indicator 3.1.2 Supply chain inputs).
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Environmental impact of the arable sector

The high yield of UK cereal production relies on intensive farming practices which
pose risks to sustainability of production. For example, pesticides, used to regulate
growth and manage pests, weeds and disease, have detrimental environmental
impacts, in particular terrestrial and aquatic biodiversity. See sustainability
indicators in this theme and Theme 3 (Indicator 3.1.1 Agricultural inputs) for
analysis of impacts and usage.

Climate impacts

Comprehensive, detailed projected of yield changes across crop types for the UK
based on projected climate change are currently unavailable. Severe cases of
heat stress or prolonged drought can lead to a total crop failure. However, rising
average temperatures are also anticipated to provide opportunities, for example,
by lengthening growing seasons.

The impact of increased frequency of adverse weather events may pose more of
an immediate risk to food production, in comparison to changes in mean climate,
since farmers have less time to adapt (Harkness and others, 2020). This has been
evident by domestic production volatility over the last 20 years. Looking ahead, the
probability of wetter springs is estimated to increase across the UK in the future,
and, with less certainty, so too is the probability of wetter winters (UKCP18). This
could increase the risk of waterlogging (Harkness and others, 2020). However, it is
important to reflect that the degree to which winters in the UK may be wetter is
noted as being particularly uncertain.

Studies suggest that the UK climate is expected to remain favourable for wheat
production as many adverse weather indicators are projected to reduce in
magnitude by mid-century (Harkness and others, 2020). Favourable changes
include reductions in frost days, an earlier start to the growing season, lengthening
growing season, faster crop growth, and field operations beginning earlier in the
year. Additionally, hotter, drier summers and warmer, wetter winters are expected
to improve sowing and harvesting conditions (Harkness and others, 2020).
However, some changes that may be favourable overall may also be detrimental
to certain crops, such as the reduction in vernalisation opportunities for winter-
wheat. Furthermore, some of the favourable changes for crop yields will also be
favourable for crop pests and diseases.

The potential impacts of climate change may be regional. Future climate
projections suggest that the north and south-west may become more suitable for
higher quality wheat in the future, while the east may suffer (Fradley and others,
2023). This may have an impact on the volume of bread-making wheat imported.
Additionally, 2050 projections show time spent in drought is set to be similar to
present-day for Scotland, Wales, and Northern Ireland, while increases are
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expected in England (Arnell and Freeman, 2021). Another study focusing on
wheat found that prolonged water stress is not likely to increase significantly in the
UK by 2050, and that the severity of drought stress during reproduction is
projected to be lower in the 2050s for sites across the UK, except 2 sites in south-
east England that are projected to experience increased drought stress severity
(Harkness and others, 2020). Heat stress during wheat reproductive and grain
filling periods is projected to remain a low probability in the 2050s (Harkness and
others, 2020), however an increasing probability of at least one wheat heat stress
day per year is projected for England (Arnell and Freeman, 2021Arnell and
Freeman, 2021). . This may have an impact on the volume of bread-making wheat
imported. Additionally, 2050 projections show time spent in drought is set to be
similar to present-day for Scotland, Wales, and Northern Ireland, while increases
are expected in England (Arnell and Freeman, 2021). Another study focusing on
wheat found that prolonged water stress is not likely to increase significantly in the
UK by 2050, and that the severity of drought stress during reproduction is
projected to be lower in the 2050s for sites across the UK, except two sites in
south-east England that are projected to experience increased drought stress
severity (Harkness and others, 2020). Heat stress during wheat reproductive and
grain filling periods is projected to remain a low probability in the 2050s (Harkness
and others, 2020), however an increasing probability of at least one wheat heat
stress day per year is projected for England (Arnell and Freeman, 2021Arnell and
Freeman, 2021).

2.1.3 Livestock and poultry products (meat, eggs
and dairy)

Rationale

This indicator breaks down supply to livestock elements. Animal products provide
a range of important macronutrients, such as protein, fats and carbohydrates, and
micronutrients, such as iron, B12, calcium and vitamin A, and can contribute to a
healthy diet for a large part of the population (Public Health England).
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Headline evidence

Figure 2.1.3a: UK production to supply ratios for livestock sector (meat, dairy and
eggs), 2003 to 2023

Source: Agriculture in the UK (Defra)
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Over the long term the production to supply ratio for all livestock sectors has
remained relatively stable. However, there was a decrease in the production to
supply ratio of pig meat from 71% in 2021 to 64% in 2023. Similarly, the
production to supply ratio has decreased from 93% to 82% for poultry meat, and
from 92% to 87% for eggs. For both sheep meat and milk the UK continues to
produce more than it consumes.

It is important to note that some meat imports and exports, such as meat-based
ready-meals are not included in the production to supply ratio, therefore the figures
do not provide a full picture, particularly for pig and poultry meat. Additionally, the
production to supply ratio does not equate to self-sufficiency because the UK
exports a high quantity of domestically produced meat and imports a high quantity
of the meat consumed to meet consumer preference. For instance, the UK tends
to export brown poultry meat and to import white poultry meat. This is discussed
further under ‘carcase balance’ below.
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Supporting evidence
Meat production
Figure 2.1.3b: Domestic UK meat production, 2003 to 2023

Source: Agriculture in the UK (Defra)
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A decrease in the domestic production of pig meat and poultry meat between 2021
and 2023 led to a decrease in production to supply ratio for each of these meats.
While the production to supply ratio of beef increased, this was caused by a
decrease in imports which experienced a greater decline than the fall in domestic
production over this period. An increase in the domestic production of sheep meat
led to the increase in production to supply ratio for this meat.

Over the long term, there has been a gradual increase in the production of beef.
However, between 2021 to 2023 beef and veal production decreased by 0.6%.
Over recent years, demand has been influenced by many factors, for instance,
coronavirus (COVID-19) contributed to a decrease in demand at the beginning of
2021. The period of high inflation between 2021 and 2023 reduced the demand for
beef as the price of beef is high compared to other meats. Similarly, pig meat has
also seen a gradual increase in production over the long term. However,
production decreased by 10.9% between 2021 and 2023. A fall in demand caused
by the pandemic, a loss of exports to the Chinese market, supply chain issues
from a disruption to carbon dioxide (CO,), and a temporary shortage of labour in
pork processing plants led to an oversupply of pigs and negative margins for
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producers. There has been a long-term increase in UK poultry meat production,
largely driven by the relative affordability of poultry meat compared to red meat,
and a general view that poultry meat is a healthier source of protein than red meat.
However, there was also a 1.1% decrease in production for this meat commodity
between 2021 and 2023 driven by high input costs, such as the 31% increase in
poultry feed prices.

Over the long term the domestic production of mutton and lamb has remained
largely stable. Between 2021 and 2023 there was a 2.8% increase in domestic
production of mutton and lamb. While the input costs for sheep farmers have seen
record high levels, sheep are less reliant on supplementary feed compared with
other areas of meat production, so the industry was less affected by the 29%
increase in compound sheep feed prices during 2022. UK supply and demand for
mutton lamb is seasonal. While there is year-round demand, consumer demand
peaks twice a year during the festive periods in spring and winter. The overall
demand for lamb in the UK is lower compared to beef, poultry or pork.

Abattoir capacity and resilience

The numbers of UK abattoirs have declined in recent years (particularly smaller
abattoirs), due to several factors including a lack of skilled labour, succession
planning, and economies of scale. For example, 21% of smaller abattoirs in
England closed between the period 2018 and 2022 (although throughputs
increased by 2%). While these closures are unlikely to have a big impact on food
security directly, it does increase the reliance on a small number of the bigger
processors in the sector which in turn could affect the availability of meat in the
future. Four processors account for approximately 90% of UK poultry production —
2 Sisters, Avara Foods, Moy Park and Cranswick. Smaller independent
businesses account for the remainder of UK poultry production.

Abattoirs and the meat processing industry in general have been challenged with
labour shortages over the last 3 years. A Food Standards Agency (FSA)
commissioned research report published in 2022 found labour shortages in the
meat processing industry (specifically, shortages of abattoir workers) and reduced
slaughter rates, which in the short term resulted in periods of less meat entering
the food supply chain. Labour is discussed in greater detail throughout Theme 3
Indicator 3.1.3 Labour and skills.

Imports and exports of meat

Difficult domestic production conditions over the last few years led to increased
imports from both EU and non-EU countries. However domestic production
continues to be the largest supplier to the UK market (82%). Imports of beef and
veal from the EU decreased slightly between 2021 and 2023 while imports of pig
meat from the EU increased slightly in this period. Imports from non-EU countries
of poultry, beef and pig meat remain only a small proportion of total supply (AUK).
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Animal feed

While the UK has a high domestic production to supply ratio for animal products,
importing animal feed continues to be an essential component of the production
process. As mentioned in Indicator 2.1.2 Arable products (grain, oilseed and
potatoes), UK agriculture does not produce sufficient protein crops, for example
peas, field beans, and sweet lupins, to support the livestock industry. Grass-based
livestock production is therefore often augmented by the feeding of both domestic
and imported grain and soymeal, particularly in intensive systems. See Indicator
2.1.2 Arable products (grain, oilseed and potatoes) for more details on soybean
imports. Between 2019 to 2023 the volume of animal feed imported decreased by
6%. This was caused by the huge inflation in grain prices through 2022 which
quickly fed into compound feed prices and created significant affordability
problems for animal sectors. As such, livestock numbers were reduced and so
demand for feed reduced. This is explored further in Theme 3 Indicator 3.1.1
Agricultural inputs.

The role of carcase balance on UK meat supply

In value terms, the UK remains a net importer of beef and pigmeat, reflecting
consumer preferences for eating higher value products and exporting lower value
products. The meat sector is unique in that it disassembles its product and
therefore needs to find a market for all cuts. A range of export markets facilitates
the ‘carcase balance’ and are important for the viability of production. Carcase
balance supports the viability of production and a reduction in food waste,
ensuring that meat processors are able to sell the whole carcase of the animals
they slaughter. Cuts that have little demand in the UK or would have to be
destroyed at a cost such as low value bone-in cuts and offal can be exported to
countries where they are more desirable. This increases overall returns from the
animal to the processor. At the same time the UK tends to import high value
steaks and boneless cuts of meat to meet UK consumer demand. In 2022, the UK
imported around 243,000 tonnes of chilled and frozen beef, and a further 52,000
tonnes of processed beef, and exported around 125,000 tonnes of chilled and
frozen beef, and 29,000 tonnes of beef offal. Based on average chilled and frozen
beef imports from 2020 to 2022, with knowledge of the types of cuts imported to
into the UK, the International Meat Trade Association (IMTA) have estimated that
to replace these supplies with British product would require UK supplies of cattle
for slaughter to almost double (IMTA, 2023).

Similarly, in the pig sector the UK prefers loin, while there is limited demand for
trotters and offal. There is a strong market for trotters and offal in Asia, with China
being our largest export market (approximately 40% of export volume). The
carcase balance is also relevant to the poultry meat and sheep meat sectors.
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Eggs

Figure 2.1.3c: UK production, import and exports of eggs, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Between 2021 and 2023 the production of eggs for human consumption
decreased by 14.6% to 855 million dozen. There had been a tightening of the egg
market since April 2022 as a result of rising input costs for feed and energy. These
were partly caused by Russia’s invasion of Ukraine, along with the impact of Avian
Influenza outbreaks in 2021 to 2023. As these increased costs were being borne
primarily by the producers and not being passed fairly along the supply chain, a
number of egg producers took the decision to stop egg production either
temporarily, or in some cases permanently. During 2023 the supply chain adjusted
with the increased costs being more fairly distributed and this led to a gradual
increase in egg prices. The value of egg production for human consumption
increased by 30% between 2022 and 2023; this is the 6th consecutive year-on-
year increase. This large value increase was driven by an increase in the price of
eggs. Egg imports increased by 39% from 2021 to 2023 and are now similar to
pre-2020 levels. The UK remains a net importer of eggs, although the overall
volumes are relatively low due to our high domestic production making up 87% of

supply.
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Milk
Figure 2.1.3d: UK milk usage by type, 2003 to 2023

Source: Statistics on milk utilisation by dairies (Defra)
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Between 2021 and 2023 both the dairy herd and volume of milk produced has
remained fairly stable. The size of the dairy herd fell by 0.9% to 1,837 thousand
head, and the volume of milk produced from the dairy herd decreased by 0.8%.
Across the 2023 calendar year, the average milk price decreased by 10% from a
historic high in 2022, which was an increase of 42% from the 2021 price. The price
decreases have meant the total value of milk production has decreased by 10%
from 2022, but this value is still the second highest on record. Input costs began
easing in late 2023. Approximately 45% of UK milk produced currently goes to
liquid consumption and 55% to manufacturing, primarily into cheese, butter and
milk powders. Trade is important to meet UK consumer demand for non-
indigenous dairy products. For instance, in 2023 the UK imported 434 thousand
tonnes and exported 180 thousand tonnes of cheese.

Animal disease

The presence and monitoring of Bovine Tuberculosis, Bluetongue and Avian
Influenza is explored in Indicator 2.2.1 Animal and plant health.
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Climate impacts

The extent to which projected climate change will impact UK livestock is currently
uncertain. Heat stress is a likely effect of climate change. It can result in negative
impacts on livestock productivity, fertility and reproduction, welfare and health. The
average number of days per year that heat stress thresholds for various livestock
types will be reached are projected to increase UK-wide between the period 1998
to 2017 and 2051 to 2070. These are based on projected changes in temperature
and relative humidity from the UKCP18 regional climate model projections under
the RCP8.5 scenario (Davie, Garry and Pope, 2021). Some places that did not
experience heat stress conditions in 1998 to 2017 are projected to exceed heat
stress thresholds for, on average, several days per year in the period 2051 to
2070. Studies have not yet explored the full range of uncertainty that may arise
from using different climate models or scenarios. Heat stress could also lead to
annual milk loss in some UK regions. For example, 17% of current annual milk
yield could be lost in extreme years in the 2090s under the moderate emission
A1B scenario, with south-west England identified as being most vulnerable (Fodor
and others, 2018). Additionally, heat stress has been associated with reductions in
egg production and quality of laying hens (Kim and others, 2024). Furthermore,
lower farrowing rate of sows, negative impacts on pig foetal development, and
slowed growth of grower and finisher pigs have also been highlighted as
implications of heat stress (Liu and others, 2022).

Livestock may also be exposed to indirect effects of climate change such as
changes to pests and disease. The number of days with temperatures suitable for
sheep parasites is projected to increase across the UK by up to 35 days by the
2050s, under RCP8.5. The greatest increase is projected to be in Wales and
southern and western England (Arnell and Freeman, 2021).

2.1.4 Fruits and vegetables
Rationale

Availability of fresh produce in the UK is an important part of food security and the
health of the population. The Eatwell Guide indicates that just over a third of all
food consumed in a day should be a variety of fruits and vegetables, with a
minimum of 5 portions.
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Headline evidence

Figure 2.1.4a: Domestic UK production of fresh fruits and fresh vegetables as
percentage of overall supply (production to supply ratio), 2003 to 2023

Source: Agriculture in the UK (Defra)
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In 2023 the production to supply ratio of fresh vegetables was 53%, down slightly
from 57% in 2021. This is a continuation of the long-term gradual downward trend
with the production to supply ratio having been 63% in 2003. The UK production to
supply ratio for fruit increased from 15% in 2021 to 16% in 2023. Again, this
continues a long-term trend, having increased gradually from 8% in 2003.

The relatively low production to supply ratios shows that the UK is more reliant on
imports of fruits and vegetables than for other components of the UK diet. This is
due to climate, seasonality, and consumer and producer choices. For example, in
2023 the UK imported 2,490 thousand tonnes of exotic and citrus fruits.
Significantly, the UK is largely dependent on a few key countries for its imports of
fresh fruits and vegetables, creating regional supply risks such as extreme
weather events associated with climate change. The UK imported far less
indigenous fruits (585 thousand tonnes). The production to supply ratio for many
indigenous fresh vegetables such as cabbages, and some fruits such as
strawberries, is far greater than the collective ratio (see Figure 2.1.4b for details).
Supply sources of fresh fruits and vegetables are shaped by the seasonality of
production, this is explored further later in this indicator.
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Figure 2.1.4b: Examples of the production to supply ratio for indigenous fruits and

vegetables

Source: Latest horticulture statistics (Defra)

2021

2023

Food type 2022

Apples 37% 41% 38%
Pears 16% 14% 13%
Plums 9% 14% 13%
Strawberries 64% 67% 66%
Raspberries 30% 38% 38%
Cabbages 90% 85% 81%
Cauliflower and Broccoli 64% 54% 49%
Carrot, Turnip and Swede 95% 98% 96%
Mushrooms 47% 49% 48%
Lettuce 34% 43% 44%
Tomatoes 17% 15% 15%

Supporting evidence

UK consumers would need to eat at least 30% more of a variety of fruits and
vegetables by weight to meet UK government dietary recommendations (NHS

England, 2022). This would represent a significant increase in demand and supply.

However, both domestic production and imports of fruits and vegetables face a
number of challenges such as extreme weather events, climate change, disease,

and high input costs.
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Figure 2.1.4c: UK sources of fresh vegetables, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Domestic production of vegetables

Between 2021 and 2023 the volume of domestic production of vegetables
decreased by 13% to 2.2 million tonnes. Over this period the price of vegetables
increased (see Theme 4 Indicator 4.1.3 Price changes of main food groups for
further detail). The decrease in production was primarily caused by extreme
weather conditions, when a wet spring affected planting and harvesting,
significantly delaying the start of the season for most crops. In early summer the
weather turned hot and dry, so that any crops established in this period favoured
farmers with access to irrigation and those without struggled to get crops to
germinate or grow. In July, the weather turned wet, and this persisted until the end
of the year, causing harvesting and disease issues (Horticulture statistics, 2023).
Further still, production of protected vegetables (vegetables grown in a protected
environment such as a glasshouse or polytunnel; including tomatoes and lettuce)
has fallen each of the previous 8 years since peak production in 2015.

Increased energy costs due to Russia’s invasion of Ukraine has also impacted
production in recent years, particularly Controlled Environmental Horticulture
(CEH) production of tomatoes, cucumbers and peppers. Faced with soaring
heating bills many growers chose to delay or reduce planting. This decision, driven
by economic necessity, led to a significant shortfall in domestically produced
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vegetables, adding pressure to imports from regions like Spain and North Africa
that were already grappling with their own weather-related challenges (see below).
This resulted in a temporary reduction of availability of tomatoes and peppers in
early 2023, leading to higher prices from strained supplies.

Figure 2.1.4d: UK sources of fresh fruits, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Domestic production of fruits

Between 2021 and 2023, the volume of fruit production increased by 1.3% to 585
thousand tonnes. The value of fruit production increased by 14%, driven by
increased output prices particularly for raspberries and strawberries. However,
between 2022 and 2023, fruit production fell by 12% from 663 thousand tonnes
because like vegetables, fresh fruit production was impacted by extreme weather
conditions. For instance, from 2022 to 2023 the total production of culinary apples
decreased by 30% to 59 thousand tonnes, the lowest it has been over the last 10
years. This was due to both reductions in the planted area (down 1.2% to 2.3
thousand hectares), and yields (down 29% to 26 tonnes per hectare). Trees that
had suffered from drought stress in 2022 had significantly less blossom in 2023.
Cold winds during flowering in May adversely affected pollination and reduced
crop potential.
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There is currently a research gap exploring the projected effects of climate change
on domestic fruit and vegetable production.

Imports

Consumers in the UK demand access to fresh produce all year round, including
tropical and out-of-season produce. This is particularly true of fresh fruits and
means that it must be sourced overseas from countries with more suitable
climates. As a result, the UK is highly reliant on trade for its fresh fruits and
vegetables. From a nutritional perspective, research shows that in 2010, imports of
fruits were the greatest source of vitamin C in the UK while imports of vegetables
were the greatest source of vitamin A.

There is a highly seasonal element to the supply of fresh fruits and vegetables,
meaning that supply sources vary according to the time of year. For instance,
tomatoes are seasonal both domestically and abroad. In 2023, the Netherlands
was the largest exporter of fresh tomatoes to the UK during the summer months,
when domestic production is also at its greatest. However, during the winter
months both domestic production and imports from the Netherlands decreased
and were replaced by southern European and North African countries, primarily
Spain and Morrocco. The UK’s economic strength and diversity of supply sources
therefore provides consumers with year-round availability.

Significantly however, some fruits and vegetables such as bananas can only grow
in certain overseas regions due to climate suitability. This concentration of
production may create a supply risk which is considered later in this indicator.

It is also important to consider the sustainability of exports in terms of resource
use and environmental impacts on the exporting country. The capacity to
meaningfully substitute imports with domestic production depends on the seasonal
timing of the domestic and international supply. While field crop systems
demonstrate a significantly lower Global Warming Potential (GWP) than heated
greenhouse alternatives, the impact of domestic products can only fairly be
compared with the impact of international products that are imported during the UK
harvest season. Comparing glasshouse and open fields cultivation systems also
demonstrates some trade-offs between energy and non-energy related
environmental impact categories, for instance, water scarcity.

Ongoing research by Wrap for Defra shows that country origin where food is
produced matters, as some regions are more productive than others. Importing
from such regions may have lower environmental impact than domestic
production, though this must be balanced against economic and food security
objectives. However, there may be trade-offs between different environmental
metrics — notably land use and water use — with one origin country or production
method being favourable for some criteria but unfavourable in others. In addition,
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producing food out-of-season can substantially increase the GHG footprint, and
importing from countries where it is in season (‘global seasonal’ food) is often
preferable. ‘Seasonal’ is therefore a more important criteria than ‘local’ for
environmental impact, except for air freighting food, as this adds considerably to
its carbon footprint. Novel production methods may alter these conclusions in
future, but only if they are guaranteed as using very low-carbon energy. The
conclusions should be periodically reviewed as these technologies develop,
though at present, field-grown appears preferable in most cases.

Sustainability of UK imports is explored in more detail elsewhere in the report (see
Theme 1 Indicator 1.2.4 Water availability, usage and quality for global agriculture
and Theme 4 Indicator 4.3.3 Sustainable diet).

Figure 2.1.4e: Origins of fresh vegetables in UK domestic consumption, 2003 to
2023

Source: Agriculture in the UK (Defra)
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The shorter shelf life of fresh fruits and vegetables means the supply chain tends
to be localised although this can be extended by canning, drying and freezing.

The EU remains a significant source of fresh vegetables for the UK. In 2023, 39%
of fresh vegetables for UK domestic consumption were imported from the EU,
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down from 43% in 2018. Supplies of fresh vegetables from the EU have stabilised
following the initial supply chain disruption after 1 January 2021 (note the changes
in the methodology for data collection by HMRC as mentioned in Indicator 2.1.1
Overall sources of UK food). Overall, 92% of domestic consumption of fresh
vegetables in 2023 was met by domestic and EU production. While this is a
decrease from 97% in 2018 it reflects the continuing importance of geographical
proximity for importing fresh produce.

Geographical proximity is also evident at a country level. In 2023 the largest
exporters of fresh vegetables to the UK were Spain (32%) and the Netherlands
(25%), this hasn’t changed since 2018. However the proportion of imports arriving
from Spain decreased from 39%. During this time there was an increase in imports
from Morrocco (predominantly tomatoes). After Spain and the Netherlands, the
largest exporters of fresh vegetables to the UK in 2023 were France (8.0%),
Morocco (7.5%), and Poland (4.8%).

The importance of Spain and Morrocco as suppliers of fresh fruits and vegetables
to the UK was demonstrated in 2023. Some domestic shortages of tomato, pepper
and other fresh salad shortages were attributed to drought and heat in North Africa
and southern Europe (Energy & Climate Intelligence Unit, 2023). The impact of
drought and water stress on horticulture in Spain is explored further in the case
study below. Theme 1 Indicator 1.2.4 Water availability, usage and quality for
global agriculture provides a map of the levels of water stress globally, with North
Africa showing highest levels. Further research is needed to understand the wider
impact on fruits and vegetables from climate change.
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Figure 2.1.4f: Origins of fresh fruits in UK domestic consumption, 2003 to 2023

Source: Agriculture in the UK (Defra)
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The EU also remains an important supplier of fresh fruits, providing the UK with
27% of fresh fruits consumed in 2023, compared to 31% in 2018. Overall, the
origins of fresh fruits for domestic consumption is more diverse than vegetables,
with 58% by volume from non-EU markets in 2023, a small increase from 56% in
2018. This reflects continued UK consumer demand for tropical and out-of-season
fruit which cannot be sourced domestically or from Europe. The more diverse
nature of supply can be seen when reviewing the UK’s largest suppliers. In 2023,
the UK’s largest supplier of fresh fruit was Spain (16%), followed by South Africa
(13%), Costa Rica (10%), Colombia (8.9%), and Brazil (5.5%). This has changed
very little since 2018.

Although the supply of fruits and vegetables is diverse, this varies for specific
commodities. While food security implications are unclear, regional concentrations
of production could result in greater risk of supply disruption from regional impacts.
Melons are only cultivated in warm regions, and they are highly susceptible to frost
(Energy & Climate Intelligence Unit, 2023) so can only be sourced from certain
regions. In 2023, the UK imported 118,311 tonnes of melons (excluding
watermelons), 49% of which were from Brazil and 25% from Spain. Similarly,
bananas grow best in tropical areas, or hot areas with good irrigation and most
can be found within 30 degrees of the equator (Energy & Climate Intelligence Unit,
2023). In 2023, the largest 5 exporters to the UK, each located in either South or
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Central America (Columbia, Costa Rica, Ecuador, Dominican Republic and
Nicaragua), supplied 77% of all bananas coming into the UK. This has changed
very little since 2018 (74%). As mentioned in Theme 1 Indicator 1.5.2 Global One
Health, bananas have become the most purchased fresh fruit in the UK and are
therefore an important source of micronutrients (particularly vitamin B6 and vitamin
C) to the UK population. While there are other available sources of micronutrients,
potential risks to the production of bananas such as the threat of pests (see
Theme 1 Indicator 1.5.2 Global One Health) may create a risk to this consumer
choice.

Case Study 1: Impact of drought and water stress on
horticulture production in Spain

This case study illustrates some of the changing climate risks to agricultural
production in Spain, a key region for UK imports of fruits and vegetables, with risks
associated with water availability and heat stress. In 2023, Spain supplied 84% of
total imports of lettuce, 37% of lemons and limes, 33% of oranges, and 30% of
total fresh or chilled vegetables.

Drought and water stress already challenge agriculture in Spain, leading to
reductions in fruit and vegetable production. For example, in 2022, “a long-lasting
winter drought impacted exports to Northern Europe”, with exports of both fruits
and vegetables 40% lower in 2022 compared to the previous year (Cooke, 2023).
Irrigation is particularly important for agriculture in south-east Spain. For example,
since its introduction in 1979, the Tagus—Segura Transfer (which channels water
from the Tagus river to the Segura river in Spain) “has contributed a significant
amount of water resources for both urban supply and for agriculture (irrigation) in
south-east Spain”. Drought events affect rain-fed crops directly, and can also
affect irrigated crops, through restrictions to irrigation (Pullman, 2022). For
example, the transfer of water to south-east Spain via the Tagus—Segura Transfer
is vulnerable to droughts around the Tagus headwaters (in central Spain, east of
Madrid). This can limit the water available for transfer to the agricultural regions in
south-east Spain (Canizares and others, 2022). Climate projections indicate
reduced rainfall in Spain, with an increase in temperatures leading to more
evapotranspiration (water transfer to the atmosphere from the land by evaporation
and by transpiration from plants), exacerbating the drying signal. Periods with low
rainfall and high evapotranspiration (potentially limiting the availability of water for
irrigation), are projected to become substantially more frequent by 2050,
compared to what has been observed to date. However, changes to infrastructure
or agricultural production systems, for example, improved irrigation techniques and
water storage, may mitigate the impact of the changing risks of drought.

Temperature-related risks are specific to each agricultural product. Even for a
particular crop, different varieties may have different tolerances and vulnerabilities
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to heat stress risks, as well as at different stages of crop growth. Climate
projections indicate increases in average temperatures across Spain in all
seasons. Such projected temperature increases are associated with an increasing
frequency of high heat events, which can adversely affect the agricultural
production of crops such as tomatoes, sweet peppers and grapes. Fresh grapes
are primarily imported from Spain to the UK in August to October, with berry
ripening occurring 1 to 2 months prior to harvest. Analysis exploring the changing
risks of heat stress during berry ripening shows that days with maximum daily
temperature above 40°C (an important threshold for grapes (Venios and others,
2020)) during July to October have historically occurred relatively infrequently
(fewer than 5 days per year). This has occurred primarily in southern Spain, and in
Aragon and Catalonia around the Ebro River Valley. By the 2050s, such events
are projected to occur across most of Spain, with some regions (including parts of
Andalusia and Extremadura) projected to experience more than 20 days per year.

Another notable example is that top fruit crops (including apples, cherries,
peaches) require a cold period (vernalisation) to emerge from dormancy and
produce fruit. Projected higher temperatures put this vernalisation event at risk,
affecting viability and yields of these crops (Rodriguez and others, 2021). From the
perspective of UK food security, climate risks to production in one international
location may be mitigated by production elsewhere, either through imports from
alternative international locations or increased domestic production. The degree to
which local adaptations may be delivered should be considered when assessing
overall risks to the UK’s international sources of food.

2.1.5 Seafood

Rationale

The UK Eatwell Guide recommends consuming two portions of fish every week,
including one of oily fish. As with livestock products, while not everyone in the UK
eats fish it is a key source of protein and nutrients. Oily fish is also a source of
omega-3 fatty acids.
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Headline evidence

Figure 2.1.5a: UK landings by UK vessels, imports and exports of fish and
shellfish, 2013 to 2022

Source: Marine Management Organisation (MMO), UK sea fisheries annual
statistics report 2022: Section 4 — Trade - GOV.UK (www.gov.uk) and Section 2 -
Landings - GOV.UK
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Due to data collection methods and multiple sources of fish, a production to supply
ratio is not possible for seafood in the way it is for other commodity groups.
However, reviewing the volumes of UK landings from UK waters alongside import
and export volumes can provide an overall picture of where fish consumed in the
UK is sourced from.

The UK is a net importer of fish. Between 2018 and 2022 total fish imports
decreased from 674,000 tonnes to 647,000 tonnes, while exports decreased from
448,000 tonnes to 330,000 tonnes. By comparison, between 2012 and 2018 the
volume of fish both imported and exported was largely stable (accounting for
annual fluctuations). These trends reflect a decrease in the trade of fish with the
EU after 1 January 2021. From 2018 to 2022 the total volume of landings by UK
vessels into UK ports fell by 7.7%. Climate change and overfishing remain a risk to
fishing and marine sustainability.
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Supporting evidence
Imports and consumer demand

The UK imports 90% of the seafood consumed, relying on imports to meet
domestic demand, especially for cod, haddock, tuna, shrimp and prawns. Salmon
is the only species which is both imported and exported in significant quantities.

In 2022, the top 5 imported species by volume were:

1. Tuna (106,300 tonnes) a 3% decrease from 2018 (109,500 tonnes)

2. Freshwater salmon (95,800 tonnes) a 20% increase from 2018 (80,100
tonnes)

3. Cod (84,800 tonnes) a 18% decrease from 2018 (102,900 tonnes)

4. Shrimp and prawn (77,700 tonnes) a 3% decrease from 2018 (80,200
tonnes)

5. Haddock (54,800 tonnes) a 10% increase from 2018 (49,800 tonnes)

In 2022 the 10 largest suppliers to the UK provided 64% of total imports of
seafood. By comparison, in 2018 the 10 largest suppliers provided 59% of total
imports of seafood. The 3 largest exporters to the UK in 2022, Norway, China and
Iceland, accounted for 33% of all seafood imported by volume. Whereas the top 3
suppliers in 2018, China, Iceland and Germany, accounted for 26% of total
seafood imported. This suggests that overall, UK imports have become more
concentrated amongst its largest suppliers, while remaining reasonably diverse.

In 2022, Norway was the largest exporter to the UK supplying 17% of total imports
(112,000 tonnes), mainly salmon and haddock. While this data suggests that
imports from Norway have seen a huge increase since 2018 when exports to the
UK were only 34,500 tonnes, there have been changes for some products in how
the data is recorded by HMRC. As a result, some fish that were previously
declared as coming to the UK via Sweden are now declared as coming directly
from Norway. China was the second largest exporter to the UK supplying 9.4% of
total imports (60,500 tonnes), mainly cod and ‘other fish’ (haddock, mackerel,
salmon, sardines and tuna). China acts as a processing hub for import-originating
seafood which is re-exported to other markets such as the UK. Iceland was the
third largest exporter to the UK supplying 6.5% of total imports (42,000 tonnes),
mostly cod and haddock.

Total imports of seafood to the UK from the EU decreased from 228,700 tonnes in
2018 (34% of total imports) to 159,300 tonnes in 2022 (25% of total imports),
primarily from Germany, Denmark, Spain and Sweden. Approaching and following
31 December 2020, additional administrative costs associated with documentation
requirements and new border processes contributed to cost-burdens on imports.
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Theme 1 Indicator 1.1.6 Global seafood production explores the proportion of
global fish stock within biologically sustainable levels globally. With regards to the
largest exporters to the UK, only 50% (2021 figures) of fish stocks in Norway are
biologically sustainable, which is well below the global average of 62.3%.
Sustainability therefore remains a concern for UK supply. However, 76.9% of fish
stocks in Iceland are biologically sustainable. There is no data available for China.
Overexploitation varies significantly by country within the EU. For instance, 70.6%
of fish stock are within biologically sustainable levels in Germany (2021), whereas
only 41.4% are in Spain (2021).

Consumer demand

A decrease in consumer demand for fish correlated to higher prices. As explored
in Theme 4 Indicator 4.3.1 Consumption patterns, between FYE 2020 and FYE
2023 the purchases of fish decreased by 15.1% (in grams per person per week)
(Family Food Report, 2023). Simultaneously, the Consumer Price Index (CPIH)
increased from 113.6 in 2020 to 136.2 in 2023. The impact that rising food prices
has on household food security is explored in Theme 4 (Sub-theme 1:
Affordability).

Landings (UK vessels into the UK):

In 2022, UK vessels landed 395,800 tonnes of seafood into the UK, the majority of
which is exported. This was a 7.6% decrease from 2018. The vast majority of
landings into the UK are by UK vessels. Multiple factors impact fishing, and
landings tend to fluctuate considerably over time. The biggest impact on sea
fisheries in recent years has been the UK’s departure from the EU. This had an
impact on the stocks and species the UK fleet had access to fish in subsequent
years. Between 2018 and 2022 the volume of demersal fish (including cod,
haddock, sole and monk) landed in the UK by UK vessels decreased by 19%.
There was also a 7.1% decrease in shellfish landed. However, the volume of
pelagic fish (including herring, mackerel and sardines) landed in the UK by UK
vessels increased by 1.6%. UK landing of cod and haddock account for a small
share of supply to UK consumers. A reduction in landings of cod and haddock, all
other things being equal, would likely be offset by an increase in imports from key
import partners. The effect on food security would therefore likely be minimal. For
species such as Nephrops (scampi), where the UK accounts for a significant share
of global production (58%), a reduction of landings may be more difficult to
substitute. However, domestic consumption is a very small share of landings, and
the redirection of exports to satisfy consumption may occur.

It is important to monitor population status and the proportion of fish stock being
exploited as indicators of marine biodiversity and the sustainability of the UK
seafood industry. The population status of some sensitive fish and shellfish stocks
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in the Celtic Seas and Greater North Sea shows a mixed picture. Some species
have declined in both the short and long term while the status of others has
improved. On balance, a greater number of species are recovering. Between 1999
and 2019 the proportion of fish stocks within biologically sustainable levels in seas
around the UK increased from 42.1% to 57.9%. Figures for fish stocks within
biologically sustainable levels have plateaued, having remained the same from
2015 to 2019.

Similarly, while there has been some annual deviation, the proportion of fish
stocks that are being overexploited in seas around the UK has decreased over the
last 20 years from 63.2% in 1999 to 26.3% in 2019 (the most recent year that data
is available). Note that measures are based on a group of 20 species in 57 stocks
for which there are reliable estimates. The indicator stocks include a range of local
and widely distributed species of major importance to the UK fishing industry. The
statistics show promising progress towards halting the decline in species
population status and overexploitation. The indicator is not available for reporting
in 2024 in a finalised form.

For 2024, 36 of the 79 baseline Total Allowable Catch (TAC) were consistent with
ICES advice (46%). This is an increase of 6% compared to 2023 where 32 TACs
(40%) were consistent.

Exports

The UK is a net exporter of herring, mackerel, salmon, nephrops (langoustines)
and scallops. Between 2018 and 2022 the EU remained the largest export market
for UK seafood. However, exports decreased to many of the UK’s biggest market
countries both within and outside the EU. The main outlier was exports to France
which increased from 78,400 tonnes in 2018 to 115,300 tonnes in 2022. Variations
are driven by UK landings (which reduced by 7.7% between 2018 and 2022), and
aquaculture production (see below for details).

Domestic Aquaculture

Aquaculture in the UK is a growing industry. In 2021, the UK produced 240,000
tonnes of fish and shellfish with a value of £1.17 billion. This was a volume
increase of 9% and value increase of 15% from 2020. However, there remains
year-on-year variability. In 2022 overall domestic production decreased to 201,355
tonnes, although nominal value increased to £1.32 billion.
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The top 5 specifies by volume in 2022 were:

Atlantic salmon (169,194 tonnes)

Rainbow trout (14,091 tonnes)

Sea mussels not elsewhere included (12,510 tonnes)
Pacific cupped oysters (2,564 tonnes)

Salmonoids not elsewhere included (1,476 tonnes)

ok wN =

Salmon produced in Scotland dominates the sector and in 2022 Scottish salmon
represented around 93% of the value of UK aquaculture production. Over the
longer term the production of Atlantic salmon produced in Scottish fish farms has
increased. Production increased by 17% from 2002 (144,589 tonnes) to 2022
(169,194 tonnes). However, production remains variable year-on-year and 2022
saw an 18% fall from 2021 by volume, although the value of production increased.
2022 levels by volume were also a 17% decrease from 2019. An increase in the
population of micro-jellyfish which led to gill health issues was identified as a
contributing factor behind this decrease. The UK aquaculture sector may have
some capacity to scale up production, to meet demand should salmon imports fall,
but there will be a time lag associated with increase production and potential
constraints on expansion.

The mortality rate on Scottish salmon farms is explored in Indicator 2.2.1 Animal
and plant health.

Climate impacts

Sea surface temperatures in UK shelf seas are projected to continue to increase
by between 0.25°C and 0.4°C per decade. Although remaining within thermal
limits for many species, this could see increased competition from warmer-water
species and northward shifts in plankton production. This is likely to continue to
shift the distribution of fish and shellfish species commercially important to the UK
northwards. As a result, north-west European waters are likely to see a change in
species composition from traditional species such as cod, haddock and saithe, to
those currently more widespread in southern Europe such as black seabream,
European seabass, sardine, blue fin tuna and anchovy (Townhill and others,
2023). These potential changes in fish distribution may misalign with fishing quota
allocations in the UK Exclusive Economic Zone and set by the European Common
Fisheries Policy (Baudron and others, 2020).

Warmer waters are also likely to result in increased pressure from marine pests
and pathogens such as parasitic copepods (sea lice) that infect salmon and trout
and pathogenic bacteria like Vibrio species that accumulate in fish, shellfish and
crustaceans (Trinanes and others, 2021). (See Theme 5 Case Study 2:
Determining increased risk of Vibrio in seafood linked to climate change). Despite
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this, sea lice incidence could decline due to reduced dissolved oxygen availability
at the surface, and vertical separation if fish inhabit deeper waters in response to
future warming. This is because the main sea lice species, Lepeophtheirus
salmonis, affecting salmon are found near the surface.

Sub-theme 2: Sustainability and
productivity

2.2.1 Animal and plant health

Rationale

UK food security is dependent on the UK's management of risks to animal and
plant health from pests and diseases. Pests and diseases can affect food
availability by causing production losses. They can be either endemic, exotic or
new and emerging. Endemic means they are already present in the UK and their
distribution and presence changes little from one year to the next. Exotic means
they are not normally present in the UK. New and emerging means it is too early to
determine whether government intervention is needed. Biosecurity measures,
such as border controls and testing are used to manage the risk of exotic diseases
becoming established in the UK. Managing the integration between people and
animals on farm or at the wildlife interface is also important to prevent disease
spill-over.

Notifiable diseases are diseases that must be reported to governmental authorities
by law, even in suspected cases. These diseases could present a risk to animal or
human health. Reporting suspected cases of zoonotic disease allows health
protection teams to manage potential outbreaks and prevent further infection in
humans. Avian Influenza, which affects poultry, and Bluetongue, which affects
cattle, sheep, and other ruminants, are 2 of the diseases that are controlled in this
way.
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Headline evidence

Figure 2.2.1a: Notifiable animal disease investigations in Great Britain, 2013 to
2023

Source: Animal and Plant Health Agency (APHA)
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Reports of exotic animal notifiable diseases have risen with heightened disease
risk. From 2020 to 2023, the total number of report cases in Great Britain
increased from 163 to 308. In particular, the reports of Avian Notifiable Disease
rose from 71 in 2020 to 157 in 2023. In 2023 there were 62 confirmed cases of
Avian Influenza in Great Britain. Reports of Bluetongue also increased, from 13 in
2020 to 48 reports in 2023, of which 17 were confirmed cases.

Significantly, between 2020 and 2023 the ratio of reports to confirmed cases of
Avian Influenza remained broadly stable, decreasing slightly as reports increased.
This means that government veterinary services are continuing to detect disease
early and livestock keepers are remaining vigilant to emerging disease risks. Data
for Great Britain is broadly consistent with Northern Ireland risk assessment.

The average number of report cases of exotic notifiable diseases per year
between 2013 and 2023 has been 223. Where the number of report cases per
year has exceeded this, it has been in years where there has been a confirmed
outbreak of Avian Influenza and the increased number of report cases are a result
of greater vigilance by animal keepers. Similarly, an increased awareness of the
risk posed by Bluetongue also increased report cases in 2016.
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The Animal and Plant Health Agency (APHA) publish a monthly animal disease
surveillance report which monitors new and existing diseases in cattle, sheep, pigs
and poultry across England and Wales. Details on how the disease risk is
assessed and how risk incursion levels in the disease surveillance report are
calculated are available following the links. A similar report is produced for
Scotland by the Scottish Agricultural Colleges Veterinary Services Division
(SACVSD).

Plant pest outbreak data

While some UK pest and diseases have affected domestic production (see further
analysis below), ascertaining the overall effect these diseases have had on food
security is complex and beyond the scope of this report. The risk from climate
change to animal and plant health is discussed in Theme 1 Indicator 1.5.2 Global
One Health.

Supporting evidence
Biosecurity and exotic pest and disease risk

The UK Plant Health Risk Register (UKPHRR) provides information on more than
1,400 plant pests and diseases, including their presence or absence in the UK and
the pathways by which they can be spread. One measure that can be tracked
using the UKPHRR data is the number of GB quarantine (notifiable) pests moving
from being absent to present in the UK. No quarantine pest and disease moved
from being absent to present from 2022 to 2023. There is no historical data
available for this measure. Further information on the UKPHRR and trade in plants
is available.

Over the period 1969 to 2022, invasive non-native species have become more
prevalent in the countryside. Since 1969, the number of these species established
in or along 10% or more of Great Britain’s land area or coastline has increased in
the freshwater, marine (coastal) and terrestrial environments. This has likely
increased the pressure on native biodiversity. Comparing the latest data point from
2022 with the previous one, 2019, the number of invasive non-native species
established in or along 10% or more of Great Britain’s land area or coastline has
increased in terrestrial environments (from 60 to 61 species). It has also increased
in freshwater environments (from 13 to 14 species) and remained the same in
marine environments (29 species).

A case study on the outbreak of the Colorado beetle (Leptinotarsa decemlineata)
in 2023 can be found at the end of this indicator.
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Endemic pest and disease risk
Wheat
Figure 2.2.1b: Septoria tritici plant crop incidence and severity, July 2024.

Source: Crop Pest and Disease Survey
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The Crop Pest and Disease Survey looks at the major disease and pests affecting
wheat and oilseed rape. For wheat, this indicator tracks Septoria tritici as it's the
most important and damaging foliar disease on winter wheat in the UK. The
pathogen reduces green leaf area for photosynthesis. It causes significant yield
loss every year. It also affects grain quality. Losses of 50% may occur in severely
affected crops. Unusually dry weather throughout May and June may reduce
losses, but heavy dews can still allow infection. Higher rainfall areas, in the south
and west, are most at risk (AHDB).

Although wheat is the main host, the disease occasionally affects rye, triticale and
some grass species (AHDB).

The first two leaves are the biggest contributors to wheat yields. Between 2003
and 2023, the percentage of plants whose first leaf was affected by Septoria tritici
fell by 66% percent to 26.6 points at the national level. Crop incidence (number of
fields affected) rose by 18.2% percent to 82.3 points and the severity of infection
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(percentage of each plant affected) fell by 1% to 0.7% (Crop Pest and Disease
Survey).

The percentage of plants whose second leaf was affected by Septoria tritici rose
by 23.4% to 59.2% at the national level. Crop incidence (number of fields affected)
rose by 32.9% to 84.5% and the severity of infection (percentage of each plant
affected) fell by 2% or 3.7%. This means that in 2023 less plants in more fields
were getting affected by Septoria tritici than in 2003 (Crop Pest and Disease
Survey). The severity of the disease has not increased in line with the rise in crop
and plant incidence over the last 20 years.

Fungicides can either be protective, eradicative or a mixture of the two. AHDB
data shows that while protection from Septoria tritici has increased between 2018
and 2020, protection from mixed operation fungicides has reduced since 2020.
Maintaining fungicide efficacy is important to being able to effectively manage
fungal disease.

Oilseed rape

Cabbage Stem Flea Beetle (CSFB), a major pest of winter oilseed rape which can
destroy a plant’s growing point and cause crop failure (AHDB) has spread in
recent years (John Innes Centre, 2019). CSFB in the UK continues to display
resistance development to pyrethroids which has led to control failures (Wills and
others, 2020). Climate risk modelling has shown that high CSFB pressure is
associated with hot and dry summers, warm autumns and mild winters (AHDB).
AHDB are monitoring CSFB at several winter oilseed rape sites across England
during autumn 2024. The monitoring data will strengthen a long-term data set that
shows how CSFB migration varies annually and regionally in response to local
conditions. In addition, the ongoing annual (for the past 40+ years) Defra Crop
Pest and Disease survey monitors larval populations of the beetle at specific crop
growth stages across England and Wales. The survey assesses how risk is
influenced by changes in weather, agronomic practice, crop protection and
economic considerations.
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Figure 2.2.1c: Phoma Canker plant crop incidence and severity, July 2024.

Source: Crop Pest and Disease Survey
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Phoma canker was selected as it is a significant disease affecting oilseed rape. It
is used in vegetable oils as biofuel and can be used as an animal feed. Oil has
become an important substitute to sunflower oil since Russia’s invasion of
Ukraine. Other significant diseases of oilseed rape include light leaf spot,
sclerootinia and clubroot.

Yield-reducing cankers make Phoma one of the most serious diseases of winter
oilseed rape in the UK, especially in central, southern and eastern England.
Despite fungicide treatment, infection is estimated to cause economic losses of
about 20-78 million each season based on disease prevalence data, yield loss
estimates, production data and average price 2012-2021. Early Phoma epidemics
on small plants are associated with the greatest yield losses, with typical
reductions of 0.5 tonnes per hectare in susceptible varieties.

Between 2003 and 2023, the percentage of plants in the Crop Pest and Disease
Survey affected by Phoma Canker fell by 9.8% to 52.4% at the national level. Crop
incidence (number of fields affected) rose by 0.8% to 97.8% and the severity of
infection (percentage of each plant affected) fell by 20.3% to 19.1%. This means
that in 2023 less plants in a similar number of fields were getting less severely
affected by Phoma Canker than in 2003. From 2003 to 2023, the severity of
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infection and plant incidence both decreased and crop incidence slightly
increased.

The effect of pest and diseases on crop yield varies significantly year-on-year and
is highly weather dependant. For example, Phoma leaf spot generally starts to
show on infected leaves after at least 20 days of rainfall (AHDB). The relationship
between disease incidence and food security is complicated and a rise in disease
incidence in the UK does not necessarily translate into an increased food security
risk.

Bovine Tuberculosis

Bovine Tuberculosis (TB) is a chronic bacterial disease of cattle and can have a
significant impact on the work of farms. Cattle which are found (or are highly likely)
to have TB are slaughtered. Additionally, when an animal in a herd tests positive
for the disease, the whole herd is put under movement restrictions until all the
remaining animals are tested repeatedly with negative results.

Milk from TB test reactor cows cannot enter the human food chain. Milk from non-
reactor cows in TB-restricted herds can be used for human consumption subject to
pasteurisation. Meat from cattle that are slaughtered for TB control reasons can
enter the human food chain subject to veterinary public health inspection.

In Great Britain statistics are presented every quarter at country, regional and
county level. In Northern Ireland, the Department of Agriculture, Environment and
Rural Affairs (DAERA) collates and publishes separate official statistics on TB in
cattle, the latest report is available. Although the incidence and prevalence rates
have shown fluctuation over the last 3 years, it has remained largely stable with no
sharp rises and improvements in some places. In addition, Scotland has had
official TB free status since 2009. In the north and east of England, bovine TB herd
incidence and prevalence remain very low.

Scottish salmon mortality and sea lice

Monthly mortality as a percentage of biomass on Scottish salmon farms (and
across other countries) has generally been increasing since 2011 due to various
health issues and warmer winters. The mortality rate reported in 2023 peaked at
4.82% in October 2023. This is an increase from the peak in 2020, which was
recorded at 2.64% in August 2020. However, mortality as a percentage of fish over
a production cycle (numbers input minus output market) has remained steady
since the 1990s when bacterial vaccines were introduced. Mortality is a limiting
factor in maximum production potential (Moriarty and others, 2020).
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Sea lice are an issue on salmon farms. Fish infected with lice cannot be sold to
market due to damage from the lice. Even at low levels, sea lice can represent a
threat to wild fish populations when farm infestations are not contained. In extreme
cases, sea lice infestations can also increase salmon mortality on salmon farms.
Sea lice counts are managed between 2 lice per fish (where increased
surveillance is required) and 6 lice per fish (the threshold at which action is
required). The upper threshold is rarely exceeded. However, sea lice treatment
can itself be associated with significant mortalities if the treatment goes wrong,
especially mechanical methods (hydrolicer, thermolicer) that can stress the fish.
Between 2021 and 2024 the upper quartile of the average number of sea lice per
fish across all farms peaked in January 2022 at 1.5 sea lice per fish. The highest
average sea lice count in 2024 (up to 13 May 2024) was recorded in February at
0.67 lice per fish. Overall, average sea lice count has reduced since 2022 (Rabe
and others, 2024).

Antimicrobial resistance (AMR)

Sales of veterinary antibiotics for use in food-producing animals, adjusted for
animal population, decreased to 25.7 mg/kg in 2022. This is a 9% (2.6mg/kg)
decrease since 2021 and an overall 59% (36.6mg/kg) decrease since 2014. This
represents the lowest sales ever recorded and a positive trend in terms of
reducing AMR on the farm to support animal health in the long term.

Case Study 2: Colorado beetle (Leptinotarsa
decemlineata) outbreak

In July 2023, the Animal and Plant Health Agency (APHA) confirmed findings of
single Colorado beetle colony in a single potato field in Kent, UK. This represented
a risk from an exotic pest.

This beetle first became established in Europe in France in 1921, before
establishing in most other European countries. The beetles are occasionally
imported into the UK from continental Europe as ‘hitchhikers’ on non-host plant
material, such as leafy vegetables, salad leaves, fresh herbs and grain. However,
the beetle has yet to establish in the UK and the outbreak in 2023 was the first
since outbreaks in 1977.

If not eradicated, Colorado beetle is a significant threat to potato crops for
domestic consumption and export prohibitions. The adult beetles and larvae feed
on the foliage of potato and several other plants in the nightshade family and can
completely strip them of their leaves if they are left uncontrolled.
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Official surveillance was carried out to 5 km in potato fields, allotments and private
gardens to detect the presence of other Colorado beetles in 2023 and 2024.
These actions are in line with Defra’s contingency plan for the beetle. No Colorado
beetles were found in 2024. Further surveillance will be carried out in 2025 to
confirm eradication of Colorado beetle.

Through the official national surveillance programme and stakeholder vigilance,
with officials responding to reports from growers, farmers, processors,
agronomists, and members of the public, the UK can detect findings of the beetle
early. It can then eradicate it before it is able to establish and spread.

2.2.2 Food waste

Rationale

Food waste represents a significant economic and environmental loss within the
food system due to unnecessary land and resource use, excess carbon emissions
and avoidable soil degradation. High levels of food waste across agriculture and
industry are also a negative factor in productivity, as excess effort has been
applied to produce food that holds little financial value. Levels of household food
waste are a measure of the sustainability of UK diets (FAO,2019) (see Theme 4
Indicator 4.3.3 Sustainable diet).

Headline evidence

Figure 2.2.2a: Total food waste arising in the UK, by sector and including
household waste, 2021

Source: WRAP: UK Food Waste and Food Surplus

Sector 2021 Waste volume % share
(million tonnes)

Household 6.4mt 60%
On-farm 1.6mt 15%
Manufacture 1.4mt 13%
Hospitality & Food Service 1.1mt 10%
Retail 0.2mt 2%
Total 10.7mt 100%

The definition of food waste’ covers both edible parts (wasted food) and inedible
parts (including eggshells, animal bones and inedible fruit peel). In 2021 the
Global Environmental Action NGO Waste and Resources Action Programme
(WRAP), estimated that 10.7 million tonnes of food went to waste in the UK. Total
food waste in the UK is equivalent to 25% of all food purchased. Household food
waste represented the biggest share at 60% (6.4 million tonnes). Note that there is
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significant uncertainty around the amount of on-farm waste, with WRAP estimating
this to be between 0.9 and 3.5mt. This report uses WRAP’s central estimate of
1.6mt. In 2021, 71% of food waste was edible parts and the remaining 29% was
inedible parts (this excludes on-farm waste).

Supporting evidence

Total food waste per capita in the UK amounted to 115.7kg in 2021, representing a
5.6% increase compared to 2018, but a reduction of 18.3% compared to 2007.
Breaking this down, food waste collected from UK households by UK authorities
(not including food waste going down the sewer and home composted) amounted
to 75.5kg per person in 2021. This represents a 13.5% increase compared to 2018
yet is still a 17% reduction compared to 2007. Retail food waste per capita
reduced by 8.5% between 2018 and 2021, and by 26.0% from 2007. Similarly,
manufacturing food waste per capita reduced by 9.2% between 2018 and 2021,
and by 33.6% from 2007. How these trends relate to targets on food waste is
discussed in The Courtauld Commitment 2030 Milestone Report 2023.

Household waste

The relationship between food prices and household earnings contributes to the
levels of household food waste; lower prices in relation to household earnings are
associated with more food purchased and subsequently more food wasted. In
2021 food prices relative to earnings were lower compared to previous years, with
a 9.2% decrease from January 2018 to January 2021. Additionally, the
coronavirus (COVID-19) pandemic may have contributed to increased levels of
household food waste in 2021 as more food was consumed in the home during
this year compared to pre-pandemic years.

Of the total 6.4 million tonnes generated by UK households, (based on data
collected in 2021/22, 74% (4.7 million) was classified as edible parts. Fresh fruits
and vegetables saw the highest wastage rate of all groups, with potatoes being the
most wasted food overall. The cost to households of purchasing food and drink
that was subsequently wasted was £17 billion. This figure is for edible parts only
and does not include other costs associated with this food such as cooking,
storage, and transport from the shop to the home. This equated to an estimated
£250 per person each year, £600 per household, or £1000 for a household of 4.
Meat and fish made up 19% of the total food waste by financial cost to
householders despite making up only 6% of food waste by weight.
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Household food waste greenhouse gas emissions

Waste further diminishes sustainability in the food system by generating
greenhouse gas (GHG) emissions. Data collected in 2021/22 showed that wasted
food and drink in the UK accounted for approximately 18 million tonnes of COz2
equivalent, which is around 3% of total GHG emissions relating to consumption in
the UK. This figure included contributions from relevant components of the food
and drink system including land-use change, agriculture, manufacture, packaging,
distribution, retail, transport to the home, storage and preparation in the home, and
waste treatment and disposal. Broken down by food group, despite making up only
6% of food waste, meat and fish contributed the largest proportion of GHG
emissions of wasted food (26%). Further information on the environmental impact
of UK diets is covered in Theme 4 Indicator 4.3.3 Sustainable Diet.

Food waste and surplus on farms

In 2019 WRAP estimated food surplus and food waste levels from primary
production, based on the best available data from the UK taken from around the
world. Food surplus is material that was at risk of becoming food waste, but went
instead for redistribution, animal feed, or to become bio-based materials. This
typically happens with grains, root vegetables, brassicas and top fruit such as
apples. The estimated 3.6 million tonnes of combined food waste and food surplus
equated to 7.2% of all food harvested (2019). This would have had market value of
£1.2 billion at farm gate prices, although a small part of this value is recovered
through sales for animal feed and bio-based materials. Food surplus was
estimated at 2 million tonnes per annum (4% of all food harvested), while food
waste was estimated at 1.6 million tonnes (3.2% of all food harvested). Breaking
the food waste down by food groups, horticultural crops made up 54% of the total,
cereals 30%, livestock 8% and milk 8%. Causes of waste in primary production
may include weather, pest and disease occurrence, supply and demand and
storage conditions.

Redistribution

Around 2.8 million tonnes of food surplus from farms, manufacturing, retail and
hospitality, and food service is either being distributed via charitable and
commercial routes or being diverted to produce animal feed. Both are classed as
waste prevention according to the food and drink waste hierarchy. The amount of
surplus food being redistributed by charitable and commercial routes in the UK is
steadily increasing. Figures published by WRAP show that in 2023 organisations
(which had been included in the WRAP survey) reported receiving around 191,000
tonnes of redistributed food. This equates to food worth approximately £764 million
and corresponds to nearly 456 million meals. This is an increase of 15% from
2022. While tonnes of surplus food redistributed by charitable and commercial
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channels have both continued to rise, charitable channels remain far more
dominant accounting for 65% surplus redistributed.

Data limitations

The WRAP data relied upon for this report is from 2021 and is not yet updated for
2024. 1t should be noted that while the UK evidence base on food waste has been
recognised as one of the strongest in the world, there remain significant
uncertainties associated with the data. The quality of data varies by sector, from
households and retail (both relatively accurate), to manufacture and hospitality and
food service (relatively weak) and primary production (weak, and partly modelled
using non-UK data).

2.2.3 Agricultural productivity

Rationale

This indicator uses Total factor productivity (TFP) to assess agricultural
productivity. TFP is the ratio of agricultural outputs over agricultural inputs, giving a
measure of efficiency of production. More efficient production supports UK food
security by allowing the UK to produce at least the same amount of food with less
inputs, or higher output for the same input. This reduces dependencies on finite
resources like land and fertiliser. Increased agricultural productivity can be either
damaging or conducive to environmental sustainability depending on the nature of
the change. Inputs included in agricultural TFP are purchases (for example seeds
and fertilisers), consumption of fixed capital, all labour, and land. Output is the
volume of sales.
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Headline evidence
Figure 2.2.3a: Total factor productivity of the agricultural industry, 1973 to 2023

Source: Total factor productivity of the agricultural industry - GOV.UK
(www.gov.uk)
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In recent years TFP has been volatile. TFP is estimated to have decreased by
1.2% between 2021 and 2023. This was driven by a decrease in the volume of
outputs that more than offset a fall in inputs. The volume of all outputs decreased
by 4.6% which included decreases across the majority of crop and livestock
volumes.

The volume of all inputs decreased by 3.5% between 2021 and 2023. The majority
of inputs decreased, with energy use decreasing by 9.0% and fertilisers
decreasing by 25%. The decrease in fertiliser use was largely driven by rising
energy prices starting in 2021, a phenomenon exacerbated by Russia’s invasion of
Ukraine, with gas being a key input to fertiliser production. See Theme 3 (Indicator
3.1.1 Agricultural inputs) for further details. TFP itself has not been affected
substantially by this, as output prices were high and output itself remained stable
in 2022 compared to 2021 (and indeed up on 2020 levels).

Supporting evidence

Since the series began in 1973, agricultural TFP has increased by 60%, driven by
an increase in the volume of all outputs by 32% and a decrease in the volume of
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all inputs by 17%. TFP has grown at an annual average rate of 1% between 1973
and 2023, although this growth has not been constant over this time. From
approximately the year 2000, agricultural output has been volatile, whereas the
input series shows a smoother trend despite a sustained decline in the early
2000s. The TFP series tracks more closely to the output series volatility than the
smoother input series.

Between 1984 and roughly 2000, TFP growth was on average 0 in the UK.
Barriers to achieving consistent positive agricultural TFP include the slow adoption
of new on-farm technology and practices due to farmers’ risk aversion, and lack of
access to accurate information regarding the benefits of adoption. New technology
can in most cases be costly. Thirtle suggests the main reason for the stagnation
during this period was the sharp decline in publicly funded agricultural research
and development (agri-R&D) in the early 1980s (Thirtle and others, 2004). In 2022,
the UK government spent roughly 2% (£300m) of R&D expenditure on agriculture,
down from 4% in 2012.

Since 2000, TFP has increased by an average of 1% per year due to a reduction
in inputs for a stable output, however it is documented that TFP in the UK remains
behind our international competitors. International comparisons of TFP are difficult
due to data limitations and differing methodologies.

Although external factors such as prices, weather conditions and disease
outbreaks may have a short-term impact on productivity, it is technological
development and innovation that is expected to improve productivity over a longer
period. The overall upward trend in the UK is therefore an indicator of recent
innovation in the sector (for example the Agritech strategy in 2013 and
Transforming Food Production Challenge which ran 2019 to 2024). A specific
example of innovation is where yields of wheat increased by 5 to 10% with the
introduction of the Reduced Height genes during the Green Revolution. Further
research is underway helping semi-dwarf wheat grow in water-limited
environments, mitigating potential impacts of climate change. Another example is
the collaboration between Cranfield University and the European Space Agency in
2014 to create ‘FarmingTruth’, a precision agriculture service which combines soil
data with satellite images to improve crop yields. This led to a reduction in nitrogen
fertiliser.

The impacts of climate change on agricultural production will vary across the UK. It
will affect the range and quality of ecosystem services that agricultural production
relies upon, including climate control, flood regulation, biodiversity and nutrient
cycling. Agriculture has already invested in new R&D introducing new genotypes,
varieties, breeds and management practices. However, there will be a need for
further anticipatory adaption measures as the climate continues to change.
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2.2.4 Land use

Rationale

Measuring utilised agricultural area (UAA) gives a high-level view of how the UK is
using the agricultural land available to produce the UK’s food. Land available for
food production gives an indication of the long-term sustainability of our domestic
production. This is because it is unusual for land to enter agricultural use, so it is
necessary to monitor UAA levels for any trends towards a decline. However, there
is not a direct link between UAA and food production and indeed a decline in UAA
with increased efficiencies can still produce an increase in food production. It is
productivity with respect to land that is significant when seeing how production
responds to land use changes.

Headline evidence
Figure 2.2.4a: Total utilised agricultural area (UAA) by type, 2003 to 2023

Source: Agricultural Land Use in the UK (Defra)
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The total UAA has seen a gradual but small decrease over the long term. In 2023
there were 17.0 million hectares of UAA covering 70% of land in the UK. This
represents a 3.5% decrease from 2003 and a 1.4% decrease from 2020. The
distribution of area for different types of land has remained broadly the same. UAA
is made up of arable, horticultural, uncroppable arable, common rough grazing,
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grassland (temporary and permanent), and land for outdoor pigs. It does not
include woodland or other non-agricultural land. Not all land is equal; gradient, soll
quality, rainfall, water levels and other factors make much of the UK’s agricultural
area unsuitable for crops, while other parts are suitable only for specific crops. The
high proportion of grassland primarily reflects the unsuitability of much of the UK’s
land for growing crops, and the relative suitability of those areas for grazing.

Supporting evidence

Change from UAA to other uses

While there has been a small reduction over the long term, the UK is broadly
maintaining its level of total UAA at around 70%, with some year-on-year variation.
Greater fluctuation happens in terms of uses within UAA (see below) although that
is also quite stable. Defra will be publishing the UK wide agricultural land use
figures for 2024 on 12 December 2024. Looking ahead, based on current
government policy framework for incentivising types of land use, it is expected that
there will be increases in land use change from agricultural land to other uses.
These uses include woodlands, grasslands, and restored peatland, as well as
some being devoted to economic infrastructure like energy and housing. The
impact this will have on food production will be affected by the kind of land being
taken out of production. For instance, the impact is negligible if it is unproductive
land which is taken. It is plausible that with continued growth in output and
conducive market conditions, that food production levels could be maintained or
moderately increased alongside the land use change required to meet our Net
Zero and Environment Act targets and commitments. However, analysis projecting
decades into the future involves significant uncertainties. The government is due
to publish a land use framework to guide land managers on the balance of
opportunities and risks.

Climate changes mean that types and quality of land are a moving picture (for
which there is a data gap). Land classification data is being reviewed so it is
challenging to map in the UK where losses and gains are for production.
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Change and uses within UAA
Figure 2.2.4b: UK croppable area by area type, 2003 to 2023

Source: Agriculture in the UK (Defra)
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Changes in how UAA is used has been a much more important variable affecting
food production than changes in total UAA available. How UAA is used is largely
determined by land type and factors such as weather. The majority of UAA (57%)
is permanent grassland. Permanent grassland is land used for at least 5
consecutive years to grow grasses, legumes, herbs and wildflowers. It is land
which is not included in the crop rotation and is typically land unsuitable for
cultivation. Permanent grassland is often part of a livestock farming system, as it
can be used to provide forage. The area of permanent grassland has remained
relatively stable but did decrease by 3.1% between 2020 to 2023.

The croppable area consists of cereals, oilseed, potatoes, other arable crops,
horticultural crops, uncropped arable land, and temporary grass. The total
croppable area in the UK was just over 6.0 million hectares in 2023 and accounted
for just over a third (36%) of UAA. This remained broadly unchanged between
2020 and 2023, increasing by 1%. Within this, some crops had greater changes
than others. Much of the annual variation between specific crops is due to factors
such as the weather and prices rather than any long-term and more systematic
variation. Year-on-year land use change is typically in the range of 0% to 5%. The
scale of change over the last 3 years is largely within or close to this typical range,
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although there have been noticeable declines in areas of both potatoes and
horticulture.

The total area of arable crops increased by 1.3% between 2020 and 2023 and
stands at just under 4.4 million hectares. Published figures for England at 1 June
indicate that overall areas of arable crops declined from 2023 to 2024, largely due
to flooding and difficult weather conditions. This resulted in failed crops and a
partial switch to spring plantings. Cereal crops accounted for 71% of the total area
of arable crops across the UK. The total area of cereal crops in the UK increased
by 1.0% between 2020 and 2023 to almost 3.1 million hectares. This also
represents a 2.0% increase in area of cereals from 2013. The total area of
oilseeds (oilseed rape, linseed and borage) increased by 0.6% between 2020 and
2023 (418 thousand hectares). However, this is a 44% decrease from 2013.

The area of land sown in the UK for potatoes decreased by 19% between 2020
and 2023 (to 115 thousand hectares), which continues the decline in this area
since 2019. ltis also a 17.5% decrease in the area of potatoes since 2013. The
area of horticultural crops (of which 91% is used to grow fruits and vegetables),
decreased by 12.6% between 2020 and 2023 (to 145 thousand hectares).
Indicator 2.1.2 Arable products (grain, oilseed and potatoes) and Indicator 2.1.4
Fruits and vegetables explore production volumes.

Use of produce

The majority of crops are used for animal feed rather than direct human
consumption, with some crops also being used for bioenergy. Cutting across both
grassland and croppable land, in 2023 85% of the total UAA was used for animal
feed or animal production. This proportion has remained fairly stable since 2020.
In these estimates all grassland has been assumed to be used for animal feed and
58% of the total croppable area. Animal feed is therefore a major use of UK
agricultural land. Livestock, which consumes animal feed offer a much less
efficient calorie conversion than crops for direct human consumption. The
dominant use of land for animal feed in the UK is therefore an important
consideration for questions around the sustainability and productive capacity of UK
food production. Further research is needed to understand the full implications for
food security. It is generally not practical to convert non-croppable UAA to crops
for human consumption due to economic viability, environmental issues, soil types,
weather and other factors, whereas all croppable land has the potential to be used
for human consumption.

In 2023, 133 thousand hectares of agricultural land in the UK were used to grow
crops for bioenerqy, this is a 9% increase on total area in 2020. In 2023 crops
grown for bioenergy represented 2.2% of the arable land in the UK. 36% of land
used for bioenergy was for biofuel (biodiesel and bioethanol) in the UK road
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transport market, with the remainder mostly used for heat and power production.
Maize used for anaerobic digestion was the largest contributor, with 73 thousand
hectares (England only) being used for bioenergy. This was a slight decrease from
2020 (75 thousand hectares). In 2023, 45 thousand hectares of wheat was also
used for bioenergy, this is a substantial increase from 2020 (30 hectares).

Some agri-environmental schemes (AES) have led to land being taken out of food
and other crop production to support long-term biodiversity and sustainable
production. AES such as the Sustainable Farming Incentive (SFI) may temporarily
take land out of production but will not reduce the total UAA. As of July 2024,
around 250,000 hectares of land have been entered into SFI options that
temporarily restrict food from being produced on that land. For context, this is the
equivalent of around 3% of England’s UAA (9 million hectares). Other AES, for
instance some forms of habitat creation, may lead to a reduction in UAA. The
amount of food produced on land varies, so setting aside lower productivity land
does not have a proportional impact on food production.

Data caveat

The drop in land area in 2009 is attributable to changes in the English coverage of
the farming population and a register cleaning exercise. England figures prior to
2009 cover all farm holdings, whereas figures from 2009 onwards only relate to
holdings with significant levels of farming activity (for example, holdings with over
5 hectares, or holdings with over 10 cattle). Full details of the thresholds are
available. In addition, a register cleaning exercise in 2009 resulted in a drop in
overall land area but had very little impact on levels of farming activity.

It's important to note that while UAA data is estimated annually, this is only done
on a sample of farms. A full census is conducted every 10 years, 2010 and 2021
being the most recent, when all active commercial farms in England are asked to
complete the surveys. This may account for some small year-on-year fluctuations
in accuracy.

Land use is reported by farms based on the most predominant crop in a field. Any
farm with silvo-pasture or grazed woodland is asked to record the land under
grassland (not woodland) so it is still captured within the UAA. Areas under silvo-
arable management are requested to be split so any non-fruit trees would fall
within woodland and be excluded from UAA. This may cause small discrepancies
in recording.
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2.2.5 Biodiversity

Rationale

Biodiversity is the variety of all life on Earth. It includes species of animals, plants,
bacteria and fungi, and the natural systems that support them. Agriculture is reliant
on healthy biodiversity and can contribute towards it. For example, farmland
provides semi-natural habitats, such as hedgerows and field margins, that provide
food and shelter. Monitoring the abundance of species is essential for our
understanding of the state of the wider environment, particularly as measures of
species abundance are more sensitive to change than other aspects of species'
populations. It should be noted that for a more comprehensive indication of the
state of the wider environment, indicators of species abundance should be
reviewed alongside species distribution and extinction risk indicators.

The headline evidence is the ‘relative abundance of all species’ and the ‘relative
abundance of priority species’ in England only. This is because data for the ‘all-
species’ indicator at the UK level is still in development, and the UK indicator of
priority species abundance only covers to 2021 and relies upon an older
methodology. Defra are looking to update the data and methodology at UK level.
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Headline evidence

Figure 2.2.5a: Change in relative abundance of species in England, 1970 to 2022

Source: Indicators of species abundance in England (Defra)
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Figure 2.2.5b: Change in the relative abundance of 149 priority species in
England, 1970 to 2022

Source: Indicators of species abundance in England (Defra)
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The all-species indicator draws on data for 1,177 species for which there is
suitable data, which mainly represents species found in terrestrial and freshwater
environments. It includes wild birds, bees, butterflied fish, freshwater invertebrates,
mammals, moths and vascular plants. Priority species are defined as those
appearing on the priority species list for England. Currently this measure includes
data on 149 of the 940 priority species in England including birds, butterflies,
mammals and moths.

For both the all-species and priority species indicators 2 possible versions of the
indicator are presented, option 1 being smoothed on a 10-year timescale and
option 2 being smoothed on a 3-year timescale. Smoothing is applied to the
species abundance indicators to reveal long-term trends in the otherwise noisy
data. A greater degree of smoothing may provide a clearer view of the underlying
long-term trends while a lesser degree of smoothing preserves the short-term
patterns in the data. The shaded area of both options represents a 95% credible
interval. Index values represent change from the baseline value in 1970. The
credible interval widens as the index gets further from the 1970 value and
confidence in the estimate of change relative to the baseline falls. Future
development of this indicator includes working towards an indicator for the
abundance of all-species at the UK scale. This will help to strengthen Defra’s
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understanding of the health of the UK-wide ecosystem, upon which agriculture
depends.

Both indicators capture a decline in species abundance across England since
1970. For the all-species indicator, this trend appears to level around the year
2000 to just under 70% of the 1970 value. Over the past 5 years, fluctuations in
the all-species indicator have been within the 95% credible intervals and therefore
are not considered to represent meaningful change (credible intervals capture
uncertainty in the trends of individual species that contribute to the index). The
priority species indicator has declined much further than the all-species indicator,
to just over 20% of the 1970 value, but with a similar levelling off period from 2000.
The statistics show promising progress towards halting the decline in species
abundance.

Supporting evidence
Farmland birds

Farmland bird populations have long been considered a good indicator of the
broad state of wildlife and the environment in the UK on which agriculture relies
on. This is because they occupy a wide range of habitats and respond to
environmental pressures that also operate on other groups of wildlife. In addition,
there is considerable long-term data on trends in bird populations, allowing for
comparisons between trends in the short term and long term. They also occupy
levels in food webs that help give an indication of ecosystem health. In 2023 the
UK farmland bird index was 61% below its 1970 value. The majority of this decline
occurred between the late 1970s and the 1980s largely due to the negative impact
of rapid changes in farmland management during this period. The decline has
continued at a slower rate in the short term, showing a decline of 9%. The long-
term decline has been driven mainly by the decline of those species that are
restricted to, or highly dependent on, farmland habitats, such as starlings and tree
sparrow. The short-term decline is seen across both specialist and generalist
species of farmland bird.

Farming practices such as the loss of mixed farming, a move from spring to
autumn sowing of arable crops, and a change in grassland management all
contributed to this decline. While some farming practices continue to have
negative impacts on bird populations, most farmers do take positive steps to
conserve birds. Several incentive schemes encourage improved environmental
stewardship in farming, for instance uncropped margins on arable fields, and
sympathetic management of hedgerows are designed to stabilise and recover
farmland bird populations.

186



Insects

Insects including Butterflies are considered to provide a good indication of the
broad state of the environment. This is because they respond rapidly to changes in
environmental conditions and habitat management, occur in a wide range of
habitats, and are representative of many other insects in utilising areas with
abundant plant food resources. The abundance of butterflies on farmland has
declined from the start of the time series in 1990. Specialist farmland species in
particular have shown strong declines.

Pollination is an important ecosystem service that benefits agricultural and
horticultural production and is essential for sustaining wildflowers. Many insect
species are involved in pollination. Bees and hoverflies are some of the most
important and are presented here as indicators of trends in the distribution of all
pollinators. Insect pollination depends on the abundance, distribution and diversity
of pollinators. Knowledge of the population dynamics and distribution of those
species that provide the service, the pollinators, helps us assess the risk to these
values. There was an overall decrease in the pollinator indicator, which is made up
of wild bee and hoverfly species, from 1987 onwards. In 2022, the indicator
showed a decrease of 24% compared to its value in 1980. Between 2017 and
2022, the indicator showed little or no change.

Many wild bees and other insect pollinators species that have become less
widespread can be associated with semi-natural habitats. At the same time, a
smaller number of pollinating insects have become more widespread. Loss of
foraging habitat is understood to be a major driver of change in bee distribution,
and pesticide use has been shown to have an effect on bee behaviour and
survival. It has been particularly challenging for hoverflies to recover population. It
is unclear whey hoverflies show a different trend to bees, although difference in
the life cycle will mean they respond differently to weather events and habitat
change. Weather effects, particularly wet periods in the spring and summer, are
also likely to have had an impact. New seasonal patterns driven by climate change
are increasingly disrupting the ecosystem services provided by pollinators, with
impacts of reductions in food production. For instance, global analysis indicates
that pollinators are increasingly losing their synchronization with timing of key
crops dependent on pollination such as apples. Further research is needed to
understand the relative importance of these potential drivers of change.

Animal Genetic Resources

Genetic diversity of animals is an import component of biological diversity. Rare
and native breeds of farm animals are often associated with traditional land
management required to conserve important habitats and may have genetic traits
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of value to future agriculture. Between 2000 and 2022 the average effective
population size of the native species at risk deteriorated for pigs and horses but
improved for sheep and cattle. However, since 2017, the average effective
population size has been assessed as deteriorating for all species.

2.2.6 Soil health

Rationale

In the context of the UKFSR, soil health means the physical, chemical and
biological condition of the soil determining its capacity to provide ecosystem
services; in this case, the production of food. Soil health is essential to the long-
term security of food and feed production. Healthy soils produce higher agricultural
yields and more nutrient rich crops. 95% of food is directly or indirectly produced
on soil. The Climate Change Committee identified soil health as one of the key
concerns for climate change. Healthy, resilient soil is vital for producing food,
improving water quality, increasing biodiversity, storing carbon, and helping to
mitigate climate change impacts such as flooding and drought.

More data to inform soil health assessments will be available in the future through
the Natural Capital and Ecosystem Assessment (NCEA) Programme but not in
time for the UKFSR 2024. Moving forwards this will help measure the long-term
sustainability of the food system. For now, the Soil Nutrient Balances report can be
used as a proxy to show us what changes are occurring in UK agricultural soil.
The Soil Nutrient Balance data is part of the best data available for understanding
certain aspects of soil health, but it does not provide a holistic overview. Soil
health encompasses a range of physical, chemical, and biological factors, and
nutrient balance alone cannot fully represent these dimensions.
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Headline evidence

Figure 2.2.6a: UK soil nutrient balances (nitrogen and phosphorous Levels), 2009 to
2022

Source: UK and England soil nutrient balances, 2022 (Defra)
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Soil nutrient balances provide an indication of the overall environmental pressure
from nitrogen and phosphorus in agricultural soils. They give an indication of the
potential risk associated with losses of nutrients to the environment, which can
impact on soil health, air and water quality, and climate change.

The overall UK nitrogen balance of management agricultural land in 2022 was a
surplus of 79.1 kg/ha, which represented a decrease of 11.7 kg/ha (-12.9%)
compared to 2020. This was driven by a decrease in Total Inputs of 6.0 kg/ha (-
3.2%) coupled with an increase in Total Offtake of 5.6 kg/ha (+5.8%) over the
same period. Levels in 2022 were also a decrease of 29.3kg/ha (-27%) compared
to 2000.

The overall UK phosphorus balance in 2022 was a surplus of 2.8 kg/ha, which
represented a decrease of 3.7 kg/ha (-51.1%) compared to 2020. This was driven
by a decrease in Total Inputs of phosphorus of 2.0 kg/ha (-9.0%) coupled with an
increase in Total Offtake of 1.6 kg/ha (+10.0%) over the same period. 2022 levels
were also at a decrease of 6.8kg/ha (-71%) compared to 2000.
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The 2022 estimates for both the UK nitrogen and phosphorus balances were the
lowest since the annual time series began in 2000. This was caused by record low
inputs from inorganic fertilisers, likely to be a response to high purchase prices
(prices of inorganic fertiliser are explored in Theme 3 (Indicator 3.1.1 Agricultural
inputs)).

Supporting evidence

The nutrient balances are used as a high-level indicator of farming’s pressure on
the environment and of how that pressure is changing over time. The balances do
not estimate the actual losses of nutrients to the environment, but significant
nutrient surpluses are directly linked with losses to the environment. Soils require
a minimum level of plant-available nitrogen and phosphorus and other essential
nutrients to fulfil the soil functions of food, feed and fibre production. An excess of
nitrogen and phosphorous affects soil health through the potential declines to soil
organic matter, and over-application of fertilisers have been shown to increase the
decomposition of soil organic matter in some soils (Treseder, 2008; Condron and
others, 2010). Ensuring food security and soil health requires a balanced approach
to nutrient management with enough to meet the need of the crop but avoiding
excess to reduce environmental harm. The reduction of both the nitrogen and
phosphorus balances indicates a fall in excess nutrients which is positive for the
wider environment.

Despite this positive trend, soil health remains at high risk from climate change
and intensive farming. The Environment Agency’s (EA) State of the Environment
report estimated that, in England and Wales, soil degradation was putting 4 million
hectares of soil at risk of compaction as well as over 2 million hectares at risk of
erosion. The EA concluded that soil degradation is leading to flooding risks and is
threatening biodiversity, water resources and soil fertility. For example, a review of
24 studies in the UK found that for every 10cm depth of topsoil loss, yields
decreased by 4%.

There are signs that farming practices are changing to become more
environmentally friendly; between 2021 and 2023 there has been an increase in
the uptake of Agri-Environmental Schemes (AES) (see Indicator 2.2.9 Sustainable
farming for further details). One of the options for sustainable farming is to
incorporate vegetation and residue covers. Studies have shown that vegetation
and residue covers of 30 to 40% in autumn can have a significant impact in
reducing soil erosion rates by 20 to 80% (Chambers and Garwood, 2000), while
higher covers of 60 to 70% can reduce the erosion rate by 50 to 90% (Niziolomski,
2014). It is however, too early to assess the impacts of these new AES on soil
health.
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Climate impacts

An increase in the frequency of extreme weather is a threat to soil health,
particularly high rainfall and drought. Hotter, drier conditions make soils more
susceptible to wind erosion, and high rain which can wash soil away. The UKFSR
2021 included a study carried out by the Met Office which explored the potential
future impacts of climate change on UK soil erosions risks through changes to
rainfall erosivity.

Peat

The long-term viability of domestic farming will rely upon changing land
management practices. Carbon-rich, lowland peat soils provide some of the UK’s
most productive farmland. It is estimated that approximately 12% of all lettuce and
10% of all available onions in the UK are produced on UK peat as modelled using
the Crop Map of England 2020 and the England Peat Statis GHG and C storage
data layer. However, lowland peat soils are rapidly degrading due to historic
drainage for agriculture and food production. In parts of the lowlands, such as the
Fens, it is estimated that there could only be enough soil left to continue farming
using current practices for another 20 years. Indicator 2.2.8 Greenhouse gas
emissions explores the importance of protecting soil health to reduce emissions.

2.2.7 Water quality

Rationale

Water is essential to agriculture, with vast quantities used for both irrigation and
livestock. Good quality water is part of a sustainable future for agriculture and
long-term food security in the UK. There are wider implications of water quality
including biodiversity and public health. Reviewing the ecological and chemical
status of UK surface waters can provide an insight into UK water quality.
Agriculture is one of the main drivers of lower quality water, so this indicator is
relevant to both the availability of quality water for agriculture and the impacts of
agriculture on water. This indicator is assessed based on the most recent available
data. In England this is to 2019 and the next classification update is due in 2025.
The headline evidence focuses on data for England where there is the majority of
UAA. Annual data for 2017 and 2018 were not collected and appear blank on the
indicator. Data for Northern Ireland, Scotland and Wales are covered in the
supporting evidence.
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Headline evidence

Figure 2.2.7a: Status classifications of surface water bodies in England under the
Water Framework Directive, 2009 to 2019

Source: England biodiversity indicators: 21. Surface water status (Defra)
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In 2019 16% of all surface waters in England were classified as having a good
ecological status. This has remained fairly stable since 2016. Less than 1% of
surface waters were classified as high in 2019, while 63% were classified as
moderate. 17% were classified as poor and 3% were classified as bad. Ecological
status is assigned using various water, habitat and biological quality tests. Failure
of any one individual test means that the whole water body fails to achieve good or
better ecological status or potential (the ‘one out all out’ rule). Of the underlying
tests for all 4,658 surface water bodies, 79% met the requirement for good
ecological status. Only 14% of rivers achieved good ecological status, and only
43% of tests for fish living in rivers were classified at good ecological status in
2019.

While the proportion of all surface waters in England classified as having a good
ecological status remains relatively low, significant progress has been made to
improve water quality over the long term. However, in recent years improvements
have plateaued.
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Supporting evidence

Alongside the ecological status, the chemical status of surface water bodies is also
assessed. Chemical status is calculated by assessing 52 different chemical
elements and water bodies are classified as either good or failing. England
adopted advanced monitoring for persistent chemicals in 2019 and
consequentially no surface water bodies in England attained good chemical status
in 2019. This was due to the presence of 3 ubiquitous, persistent, bioaccumulative,
toxic (uPBT) pollutants. Significantly, these pollutants need to break down or
disperse naturally so while these substances are now banned or restricted in the
UK, they can remain in the environment for decades. Had new advanced
monitoring not been used to detect these uPBT pollutants then 93.8% of surface
water bodies would have reached good chemical status, compared to 97% in
2016. This shows a slight decline in the chemical status of surface water bodies in
England.

However, over the long term there has been improvement in water quality in
England. Between 1990 and 2023 there has been an 80% reduction in
phosphorus concentrations. Excessive phosphorus in the water environment
causes eutrophication. Similarly, levels of ammonia, which is toxic to aquatic life
including fish, have reduced to 15% of their levels in 1990. Species such as
seahorses, seals and salmon have returned to rivers and estuaries. However, as
research shows, improvements have plateaued. This can be attributed to an
increasing population, ageing infrastructure, increased pollution risks, and the
pressure on our drainage system.

Groundwater

In England, 73% of groundwater bodies met good quantitative status in 2022, this
remained stable from 2019 and is an increase from 60% in 2009. However, in
2019 (the latest available data) 45% of groundwater bodies were classified as
good, this is a decrease from 53% in 2015 and 58% in 2009. Nitrate is the most
common cause of groundwater test failure. The percentage of tests which failed
due to nitrate increased between 2015 and 2019.

Northern Ireland

Water body status has stagnated in Northern Ireland during the past few years. In
2015, 32% of Northern Ireland’s surface waters were at ‘good or better’ ecological
status compared to 31 % in 2021. Some water bodies improved in ecological
status, but this was offset by deteriorations in others. Further information on
chemical status for surface water bodies as well as chemical and quantitative
status for groundwater bodies is available in the \Water Framework Directive
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Statistics Report 2021. An update for surface water classification is planned for
later in 2024.

Scotland

Scotland’s water is famed worldwide and is critical in the production and branding
of some of its biggest exports, and a big draw for tourists. The water environment
in Scotland is generally in good condition. Overall, 65%% of surface waters were
classified at good or high status and 85% of groundwaters were classified as good
in 2022. As part of this assessment, 54% of surface waters achieve a good or high
ecological status. However, there are environmental pressures on waterbodies,
including diffuse pollution, discharges of waste water, abstractions and historic
physical alterations (SEPA).

Wales

In 2021, 40% of surface water bodies in Wales had an overall ecological status of
‘good or better’ under the Water Framework Directive (WFD). This rises to 44%
when looking just at Wales’ rivers. These latest results are 8% higher than the first
classification in 2009. Overall, 91.4% of surface waters were chemically classified
as ‘good’. Within this, 99.1% of lakes were classified as ‘good’ but only 60.9% of
costal water bodies had good chemical status. Each of the 39 groundwaters
assessed achieved a ‘good’ quantitative status. However, 17 of those were
downgraded due to ‘poor/chemical status. This suggests that pollution is a greater
threat to Welsh groundwater than over-abstraction. Pollution in Welsh waterways
comes from a wide range of sources. The most prominent known reasons for
failing to achieve 'good' status under WFD are agriculture and rural land use,
followed by water industry, mining and quarrying.

Impacts of water quality on agriculture

Water quality affects farming, food production and food safety. The agricultural
sector is the largest consumer of water. Water quality is a vitally important pre-
harvest factor for preventing foodborne contamination during food production. For
example, irrigation water quality can affect food safety and health, and has been
identified as a possible source of microbiological contaminants in produce linked to
disease outbreaks. Although the impact of irrigation water quality on agriculture
has been a longstanding topic of study, limited evidence on the impact of the use
of polluted water in the food supply system and implications for food security and
human health.
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Factors impacting water quality

Agriculture has been identified as one of the leading sectors affecting water
quality, with pollution from agriculture and rural land affecting 40% of water bodies.
Farming contributes to poor water quality through excess nutrients such as
phosphorus and nitrogen (see Indicator 2.2.6 Soil health for further details). It also
contributes through other chemicals including veterinary medicines, pesticides and
‘emerging chemicals’, faecal bacteria and pathogens (predominantly from
livestock), soil sediment (from both arable and livestock farming), and micro-
plastics (present in sewage sludge, compost and other organic manures).
Addressing pollution and improving water quality is a policy objective. See
Indicator 2.2.9 Sustainable farming for further details.

Climate impacts

Climate change may bring new weather patterns such as extreme droughts that
cause unpredictable issues for water sources that have previously been reliable.
Wetter winters and more frequent, heavier storms are leading to more flooding and
more pollutants being washed off fields and urban areas. Projections show rivers
could have 50 to 80% less water in summertime by 2050 from drier summers.
Drought could harm ecology and reduce the natural resilience of our rivers,
wetlands and aquifers. This has the potential to damage water supply
infrastructure and lead to interruptions in supply(Environment Agency, 2020).

2.2.8 Greenhouse gas emissions
Rationale

Agriculture is a significant source of the UK'’s total greenhouse gas (GHG)
emissions, comprising of nitrous oxide, methane, carbon dioxide. Agriculture is
also responsible for a large proportion of the UK’s ammonia emissions, which
impact on air quality and subsequently human and animal health (AUK). GHG
reductions are essential in the fight to mitigate climate change. Reducing
agriculture's contribution to GHG emissions is a key part in ensuring the long-term
sustainability of UK farming. The UK is already experiencing extreme weather
events associated with climate change that are posing a threat to food production
both domestically and abroad. This is explored further in Indicator 2.1.2 Arable
products (grain, oilseed and potatoes), Indicator 2.1.3 Livestock and poultry
products (meat, eggs and dairy), and Indicator 2.1.4 Fruits and vegetables.
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Headline evidence

Figure 2.2.8a: Territorial greenhouse gas emissions by selected source category,
UK 2002 to 2022

Source: UK territorial greenhouse gas emissions national statistics
(DESNZ/DBEIS)
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The indicator shown above relates to a subset of 6 sectors, rather than GHG
emissions from all sectors. Between 2020 and 2022 overall GHG emissions fell by
0.5% to 406.2 million tonnes carbon dioxide equivalent (MtCOze). Emissions from
agriculture and net removals by the forestry sector have fluctuated but show little
overall change between 2002 and 2022. Between 2020 and 2022 GHG emissions
from agriculture fell by 0.6%, while emissions from land use and forestry
decreased by 0.3% or 0.002 MtCOze. In comparison, emissions from waste fell by
3.3% over the same period. This assessment does not consider whether any
improvement is on a sufficient scale for meeting targets.

In 2022 agriculture accounted for around 12% of total GHG emissions in the UK,
this is an increase from approximately 10% in 2020. In 2022 domestic transport
was responsible for 28% (113.2 MtCO2e) of overall GHG emissions, while
buildings and product uses were responsible for 20% (82.8 MtCO2e) emissions.
Industry (57.3 MtCO2e) and electricity supply (54.9 MtCOze) were each
responsible for 14% of overall GHG emissions in 2022.
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Supporting evidence

Agriculture is a major source of nitrous oxide, methane and ammonia in the UK. In
2022 it accounted for 70% of nitrous oxide emissions, 49% of methane emissions
and 87% of ammonia emissions. In contrast, agriculture only accounted for <2% of
carbon dioxide emissions in 2022. While total amounts of nitrous oxide, methane
and carbon dioxide have reduced since 1990, this is mainly due to reductions in
non-agricultural sources. Therefore, while agriculture has seen reductions in the
emissions of nitrous oxide and methane, it now accounts for a larger proportion of
total emissions.

Figure 2.2.8b: Territorial emissions of nitrous oxide (N20), UK 2002 to 2022

Source: Final UK greenhouse gas emissions national statistics: 1990 to 2022

(DESNZ)

" \/\/\/\’\/\
10
[
AN
(@]
)
>
5
0
2002 2007 2012 2017 2022

— Agriculture — Non-agriculture

The majority of agricultural nitrous oxide emissions are sourced from soils,
particularly as a result of nitrogen fertiliser application, manure (both applied and
excreted on pasture), leaching and run-off. In 2022, nitrous oxide emissions from
agriculture are estimated to have fallen by 15% since 2002 and by 23% since
1990. This is consistent with trends in fertiliser usage. Since 2020, nitrous oxide
emissions from agriculture fell by 3.1% from 13MtCOze to 12.6MtCOze in 2022.
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Figure 2.2.8c: Territorial emissions of methane (CH4), UK 2002 to 2022

Source: Final UK greenhouse gas emissions national statistics: 1990 to 2022
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The majority of agricultural methane emissions come from enteric ruminant
digestion in livestock, with manure management practices accounting for the
remainder. Methane emissions from agriculture have fallen by 5.7% since 2002.
Over the long term these emissions have fallen by 15% since 1990, mainly as a
result of decreasing livestock numbers, particularly in cattle.

Agriculture’s emissions of carbon dioxide are largely caused by farm vehicles and
machinery and can also result from poor soil management. Agricultural emissions
of carbon dioxide have remained low since 1990 and accounted for less than 2%
of total emissions in 2022. While the proportion of carbon dioxide emissions
related to agriculture are low, levels increased in 2004, where they have since
fluctuated but remained at similar levels.

In 2022, agriculture accounted for 87% of the UK’'s ammonia emissions. The main
sources of ammonia emissions in the UK are agricultural soils and livestock, in
particular cattle. In 2022, ammonia emissions from agriculture are estimated to
have fallen by 18% since 1990 due to long-term reductions in cattle numbers and
more efficient fertiliser use. Emissions have generally fluctuated since 2010, in
part driven by annual variations in weather conditions affecting crop planting and
fertiliser use, as well as energy prices affecting the use of fertilisers.
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Sustainable farming

Sustainable farming practices that protect soil health are an import part of reducing
agricultural GHG emissions. Soil degradation is associated with increased carbon
emission as it is estimated that UK soils currently hold around 9.8 billion tonnes of
carbon. See Indicator 2.2.9 Sustainable farming for examples of agri-
environmental schemes which help to protect soil health. The process of peat
degradation places England’s lowland peat soils among the largest sources of
GHG emissions in the land use sector. This accounts for over 2% of England’s
overall GHG emissions and approximately 88% of all emissions from peat in
England. Taking action to protect peat soils, including raising water levels where
appropriate, will help achieve legally-binding net zero targets, while preserving
some of the most productive agricultural land.

2.2.9 Sustainable farming
Rationale

Intensive farming has dominated since the mid-20%" century. Its effects on the
natural world are becoming apparent through its impact on soil degradation, water
quality, greenhouse gases, and biodiversity, and therefore food security itself.
Sustainable farming practices can reduce or reverse these harms, encourage
biodiversity, and capture carbon, all while producing food that contributes to
healthy, sustainable diets and is essential to maintaining domestic production
levels and quality in the long term.

There is no single measure of sustainable farming practices. Many producers
choose to use sustainable farming techniques within one or more areas of their
holding, and this is not compiled in a single national statistic. Data on land entered
in agri-environment schemes (AES) across the UK and land entered in the organic
farming programme is used as a proxy representation for the uptake of sustainable
farming techniques. For both, upward or downward trends do not necessarily
correlate with more or less sustainable farming in the UK, but they do allow the
UKFSR to track trends across 2 significant areas that shape the sustainable
farming landscape.
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Headline evidence

Figure 2.2.9a: Area under agri-environment schemes by country, 2021 to 2023

Source: Take-up of agri-environment schemes, (Defra)
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These numbers are based on the total area per land parcel for each option.
Options may not cover the total area of the land parcel. However, the whole
parcel is not always under management, so this method can inflate the area
under management. For example, if a parcel just has a hedgerow option on
it, the whole parcel area is still reported, despite the hedgerow being the
only area under management.

Rotational options are excluded for Environmental Stewardship as the
information on these options is not stored electronically. This means that
the area under Environmental Stewardship could be higher.

For England (pre-2023), Wales, Scotland and Northern Ireland, the total
area covered by AES is presented as a sum of the individual scheme areas.
This may include a small amount of double counting as different schemes
can cover the same land areas. From 2023 onwards the English total is
based on a new methodology that removes any overlap, so the total area
for England will be smaller than the sum of the individual scheme areas.

For the UK overall, the area in AES increased from 4,922 thousand hectares in
2021 to 5,872 thousand hectares in 2023. To put this into context, this is around
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one-quarter of total land area in the UK and around one-third of total utilised
agricultural area (UAA). There was only a small increase between 2021 and 2022
but a much larger increase of 820 thousand hectares between 2022 and 2023.
Note that not all AES is on UAA (see Indicator 2.2.4 Land use for further detail).

In England in particular the amount of land in AES has been increasing since 2021
due to the increased uptake of Countryside Stewardship (CS) and the launch of
the Sustainable Farming Incentive (SFI). The range of options that can comprise a
CS agreement, for example, can be seen here. While this can be considered a
positive trend it should be noted that it was from a low baseline position. Between
2013 and 2018 there was a decline in the area of land in AES from 6,783
thousand hectares to 2,781 thousand hectares. This was due to the closure of
Environmental Stewardship (ES) in December 2014.

In January 2024 the Office for Environmental Protection (OEP) published analysis
of the uptake of ‘nature friendly farming’ which noted the increased uptake in 2022
to 2023, but assessed that rollout of the schemes needed to be accelerated if the
UK is to achieve government targets in the Environmental Improvement Plan.

Supporting evidence

Agri- environmental schemes

Further research is needed to understand the different effects of the schemes on
food production. The options which comprise a specific agreement vary. Some
schemes will have a direct impact through direct measures supporting sustainable
food production such as cover crops. Improving soil health will build resilience to
flooding and droughts, therefore helping to protect domestic food production
during periods of extreme weather. Other schemes will have an indirect impact
through improving the resilience of nature. AES are helping farmers and land
managers to deliver for the environment as well as produce food, by allowing
farmers to generate income on less productive areas. This includes the creation of
wildflower meadows, which help support species and pollinators. In some cases,
there will be trade-offs between environmental use of land and using land for
production. Land type will be a factor in this decision.

Agricultural policy is devolved across the four UK nations. Following 31 December
2020, the UK government has set its own agricultural support schemes.

England

Environmental Land Management schemes (ELMs) have a large-scale ongoing
monitoring programme which collects both field samples and earth observation
data, both pre- and post-scheme launch, to capture environmental change over
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time. Environmental outcomes can take considerable time to show change, so
impact models are used to assess outcomes in the short term. The most recent
ELMS monitoring assessment is available. Alongside the launch of the
Sustainable Farming Incentive and growth in Countryside Stewardship, additional
actions have launched in 2024 as part of the expanded SFI offer that will
contribute to key outcomes.

Wales

The Welsh Government has now set out Sustainable Land Management
Objectives in legislation, which all future agricultural support will need to contribute
to. The Sustainable Farming Scheme, due to be launched in 2026, will reward
farmers for carrying out actions that contribute to sustainable food production. This
will be the Welsh Government’s main mechanism for supporting farmers
financially, so there will no longer be the distinction between a main subsidy and
agri-environmental support as there has been previously.

Between 2013 and 2016, the Welsh Government ran the Glastir Monitoring and
Evaluation Programme (GMEP). This evaluated the environmental effects of the
Glastir agri-environment scheme at a national scale, as well as monitored the
wider countryside of Wales in the longer term. This work has been continued
through the Environment and Rural Affairs Monitoring & Modelling Programme
(ERAMMP). A key strand of ERAMMP is to undertake a National Field Survey in
Wales to provide information for the evaluation of Glastir and ongoing Sustainable
Land Management. Reports and articles produced through the ERAMMP are
available.

Scotland

The Agri-Environment Climate Scheme (AECS) is the Scottish Government’s
single largest funding mechanism for environmental and sustainable land
management. It supports actions spanning habitat creation and restoration and
measures to improve water quality and water resource management.

AECS supports the Scottish Government’s Programme for Government 2021 to
2022 commitment to seek to double the amount of land used for organic farming
by 2026 through the funding of conversion to and maintenance of organic land.
This is in recognition of how organic farming practices seek to work with natural
processes, using methods that are designed to achieve a sustainable production
system with limited use of external inputs.

While AECS does not have independent targets or specific Key Performance
Indicators, the scheme supports existing programmes and frameworks such as:
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e Support for the appropriate management of national and international sites
designated for nature (SSSI and European nature sites)

¢ the Climate Change Plan

e Scotland’s Biodiversity Framework 2022 to 2045, including strategy and
supporting delivery plan

In 2021 NatureScot, the Scottish Government’s nature agency, commissioned the
Evaluation of the biodiversity outcomes of the 2014 to 2020 report. This was
supported by the accompanying Agri-Environment Climate Scheme heat maps
report 2015 to 2018 which illustrates the geographic distribution of scheme uptake.

Northern Ireland

Since 2018, Environmental Farming Scheme (EFS) participants have managed
over 58,000 hectares of priority habitat, planted or enhanced 1000 kilometres of
hedgerows, protected 2,700 kilometres of waterway and planted half a million
trees. The Department of Agriculture, Environment and Rural Affairs (DAERA) is
developing a Farming with Nature (FwN) Package that will replace EFS in due
course.

The FwN Package aims to assist farm businesses and land managers across all
land types to make substantial contributions to environmental improvements and
sustainability. It will focus initially on reversing the trends in nature decline through
maintaining, restoring, and creating habitats that are important for species diversity
and improving connectivity between habitat areas. Environmental payments will,
as far as possible, seek to recognise and reward the public goods provided by
farm businesses and land managers who improve environmental performance
through the delivery of identified outcomes. This approach aims to encourage the
environment to be seen as another on-farm enterprise and has the potential to
become a profit centre within an overall sustainable farming model. It will also
assist farm businesses and land managers to make an economic return on the
environmental assets that they create and manage appropriately.

A new programme of Farm Support and Development, designed in consultation
with the Northern Ireland agricultural industry and other key stakeholders, is being
developed. It will be introduced on a phased basis over the coming years. The
schemes and measures to be introduced will provide levers to contribute to
statutory obligations under the Climate Change Act (NI) 2022, with a firm focus on
just transition. The vision for Farm Support and Development in Northern Ireland is
defined around 4 outcomes for the agricultural industry as one that is productive
and profitable, sustainable, resilient and integrated.
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Organic Farming

Organic farming is another proxy for sustainable farming practices. Other systems
such as no- and low-till farming, agroecology, and agroforestry also contribute
towards balancing sustainability and food production. Organic farming practices do
not allow the application of chemical fertilisers or pesticides, or the routine feeding
of antibiotics to animals, and they also have high standards for animal welfare.
Consequently, productivity tends to be lower than in conventional systems. One of
the core principles of organic farming is that by good land management, such as
crop rotation, environmental harms can be reduced and soil health improved,
offering greater sustainability in the long term.

Figure 2.2.9b: UK organic farming land area, 2003 to 2023

Source: Organic farming statistics 2023 (Defra)
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In 2023, organically farmed land represented 2.9% of total UK farmed area, and
the total area of fully converted and in-conversion farmland was 498,000 hectares.
The total area of UK organic farmland peaked in 2008 and then decreased to a
low in 2018. The overall reduction in area was 36% (270,000 hectares) over that
period. This was caused by a combination of factors. The economic recession of
2008 to 2009 impacted demand for organic produce, particularly from the large
multiple retailers who cut back on their ‘premium’ lines including organic. During
this period farmers were also experiencing uncertainty over the future of the
organic support schemes under the EU Common Agricultural Policy (EU CAP).
Scotland accounted for approximately 50% of total reduction in UK organic land.
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Between 2020 and 2023 the total organic area in the UK has remained largely
static at around 500,000 hectares. Long term lack of growth also reflects ongoing
economic uncertainty and pressures on farm gate prices, as well as a lack of
confidence among farmers and growers to invest in organic enterprises.
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Theme 3: Food supply chain resilience

Introduction

Theme definition

Theme 3 measures the stability and resilience of the UK’s food supply chain from
production to consumption. This includes the physical, human, and economic
infrastructure underlying the food supply chain. Food security requires stability, yet
the interconnectedness of the global economy requires flexibility in the face of
unexpected global challenges. Without the necessary stability, both the physical
availability and accessibility of food becomes less certain. Stability is considered in
terms of the shocks and stresses that key sectors within and outside the food
sector are subject to. Resilience is considered by assessing the ability of the food
supply chain to respond to and withstand those shocks and stresses, including key
strengths like robustness (ability to recover), diversity and adaptability of the
supply chain. Shocks often come from outside the food supply chain and cause
immediate disruption, such as Russia’s invasion of Ukraine, whereas stresses
such as the effect of climate change, strain the food supply chain over the longer
term, and exacerbate the effect of shocks. Theme 2 UK Food Supply Sources
looked at shocks specifically to food production like weather and disease.

The UK food supply chain is built on a set of interdependent sectors working
together. This theme looks at the risks and resilience across these sectors in three
areas: input dependencies such as agricultural inputs, broader supply chain
inputs, labour, water and energy (Sub-theme 1); movement of goods including the
stability of import flows into the UK and travel within the UK (Sub-theme 2); and
finally food businesses including cyber security of businesses, UK food retailers
and their diversity, and broader economic and business stability throughout the
supply chain (Sub-theme 3). This edition includes new indicators tracking water
dependency and import flows.

Food, along with water, energy and transport are recognised as critical national
infrastructure sectors. Changes and disruption to sectors outside of food can have
a direct effect on food. Given the wide range of potential shocks and stresses that
could affect the food supply chain, contingency planning is in place to mitigate
against these risks. Defra, other UK government departments and the devolved
governments routinely anticipate, prepare, mitigate, and respond to risks of
national significance. This includes contributing to and monitoring the National
Risk Register which provides public information on the most significant risks that
could occur in the next two years, and which could have a wide range of effects on
the UK. While the UKFSR tracks risks and broad attributes of the UK related to
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supply chain resilience, it does not include data on contingency planning for these

risks.

Overall findings

Russia’s invasion of Ukraine caused a spike in input costs such as
energy and fertiliser. This was a major development of the period between
2021 and 2024, having an effect across the food supply chain. The shock
led to business uncertainty and the highest food inflation spike for
consumers in 45 years. Despite global food commodity prices falling at the
end of 2022, high food price inflation persisted through 2023, but falling
steeply in the second half of the year. While the impacts were global, it
showed the UK’s and the rest of Europe’s vulnerability to food inflation from
high energy prices and the effect of other cost pressures in the system. UK
food inflation was among the highest of the G7 countries in 2023. At no
point in the last three years has the UK population faced shortages of food
items for a sustained period, demonstrating a continued resilience in
providing food availability through shocks.

Key statistic: Fertiliser costs for UK farms rose from £1.5 billion in 2021 to
£2 billion in 2022, before dropping to £1.4 billion in 2023. These changes
contrast with a stable level of cost in the decade up to 2020. Similarly,
electricity and gas prices climbed far surpassing prices in the period 2014 to
2020, doubling for electricity and nearly tripling for gas (electricity 100%,
gas 187%) significantly from mid-2022 (see Indicator 3.1.1. Agricultural
Inputs and Indicator 3.1.5 Energy).

Single points of failure in food supply chains pose resilience risks with
evidence of reliance on regionally concentrated suppliers of supply chain
inputs making the UK vulnerable to supplier failure (such as sunflower oil
from Ukraine and inputs to flour fortification from specific regions). This risk
is compounded by a prevailing ‘Just in Time’ (JIT) model and low stock
approach for many businesses and by a more volatile international context.
Key statistic: From 2007 to 2021 UK imports of sunflower oil were broadly
stable at around 300,000 tonnes. Following the Russian invasion of
Ukraine, total UK imports of sunflower oil fell to 224,000 in 2023, a 25.3%
decrease, creating temporary shortfalls for key processors while driving
substitution of other oils, such as rapeseed (see Indicator 3.1.2 Supply
chain inputs).

While there was a sharp fall in volume of imports of Food Feed and
Drink to the UK in 2021, imports have increased slightly since then
and the EU remains the UK’s largest external supplier.

Key statistic: The EU accounted for 64% of the volume of UK imports of
food, feed and drink in 2023. The volume imported from both the EU and
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Non-EU countries was 6% lower in 2023 compared to 2018 (see Indicator
3.2.3 Import Flows).

e Agri-food sector labour shortages continue and are compounded by
significantly more restrictive access to EU labour. Although overall
employment in the food sector has increased, there have been long term
perceptual challenges in attracting labour to certain sectors such as
horticulture and seafood, causing a reliance on migrant workers. These
challenges have been exacerbated following the UK leaving the European
Union causing increased strain on the UK labour market due to difficulty in
workers entering the UK to work.

Key statistic: Between 2021 and 2023, the workforce in the food sector in
Great Britain increased from 4.04 million to 4.38 million, showing a steady
upward trend. However, this does not show shortages in skills in key areas
of the UK’s food supply chain such as the seafood sector and the veterinary
profession (see Indicator 3.1.3 Labour and Skills).

e UK agricultural water availability is at risk from increased extreme
weather events driven by climate change, but adaptation measures
through storage of water are underway.

Key statistic: Between 2010 and 2024 England saw a significant increase
in water licensed for abstraction for both direct irrigation (up 16%) and
reservoir storage for irrigation (up 15%). The abstraction of water can be
disrupted by the activation of hands of flow measures in response to
extremely dry weather. This was demonstrated during drought conditions in
2022 across the UK, with abstraction licenses suspended in Scotland for
the first time (see Indicator 3.1.4 Water).

¢ Many food businesses have shown resilience and recovery in response
to shocks, but investment levels are not back to levels before the price
shock in 2022.
Key statistic: Average total quarterly investment increased by 5.7% in
2023 compared to 2022 but was 21% lower than 2021 levels (see Indicator
3.3.3 Business resilience).

Cross-theme links

The UK food supply chain has been affected by geopolitical and climate volatility
on a global level, covered substantially in Theme 1 Global Food Availability.
Theme 3 looks at the resulting effect of increased costs in the UK supply chain.
These have raised costs of production and created a challenging business
environment, affecting the production of food un the UK covered in Theme 2 UK
Food Supply Sources.

208



Labour shortages continue throughout different sections of the food supply chain,
having different influences. For food standards to be enforced effectively, sufficient
qualified local authority staff are needed to conduct inspections, and to ensure
good hygiene practices within food businesses are maintained. Food business
compliance with hygiene regulation is covered in Theme 5 (food safety and
consumer confidence).

Since 2021 input price increases, extreme weather and shortages of skilled
workers have had a cumulative effect on food businesses. This has all fed into
food price increases which have contributed to complex decisions on purchasing
food on the household level, which is considered in Theme 4 Food Security at
Household Level.

Use of inputs such as fertiliser and pesticides, covered in this theme, directly affect
the measures of environmental sustainability of food production in Theme 2.

Sub-theme 1: Input dependencies

3.1.1 Agricultural inputs

Rationale

The production of crops, livestock and aquaculture in the UK is reliant on a range
of agricultural inputs such as fertiliser, pesticides, feed (terrestrial animal and fish).
Prices of inputs can vary from year to year depending on the level of supply
domestically and on international markets. Factors such as weather, geo-political
conflict and competition can tighten supply of inputs, causing price spikes that
affect the overall use of key inputs. Longer-term trends such as the removal of
products from the market, further affect demand for these inputs and the
sustainability of farming practices. This indicator looks at usage, price, and supply
of inputs to surface these trends. Other critical inputs to food production, such as
water (Indicator 3.1.4), energy (Indicator 3.1.5) and labour (Indicator 3.1.3), are
discussed elsewhere in Theme 3.
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Headline evidence
Figure 3.1.1a: Principal farm costs (real terms), 2003 to 2023

Source: Agriculture in the United Kingdom 2023, Defra, Total income from farming
data
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Agricultural costs in real terms in the UK have fluctuated, in the last three years.
Costs are driven by input unit prices and the volume of inputs consumed. As
shown in figure 3.1.1a above, most input costs increased from 2021 to 2022,
before decreasing in 2023. The majority of input costs remain higher than before
2021, placing increased pressure on farm businesses and driving up food prices.
Notable changes were seen in animal feed, fertiliser, and energy costs. Animal
feed costs show a steep increase, climbing from £7.5 billion in 2021 to a high of
£8.8 billion in 2022, before decreasing to £7.8 billion in 2023. Fertiliser costs also
saw a volatile pattern, rising from £1.5 billion in 2021 to £2.0 billion in 2022, before
dropping to £1.4 billion in 2023. Energy costs rose sharply from £1.6 billion in 2021
to £2.1 billion in 2022, and then decreased to £1.9 billion in 2023. Other inputs
costs, for example seeds, remained much more stable. However, for some costs
such as maintenance and agricultural services there is an increasing price trend
over a longer term which may pose a future risk to food prices.

Notable changes were driven by global price shocks related to Russia’s invasion
of Ukraine and the resulting spike in energy prices covered in Indicator 3.1.5
Energy. The effect can be seen in the cost difference between imported and
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domestic inputs. From 2022 to 2023 producer input prices for home-produced food
materials rose by 15.1% from 2022 to 2023, while for imported food materials the
increase was 29.1% (ONS, 2023). See supporting evidence.

Supporting evidence

Fertiliser use and supply

Figure 3.1.1b: Fertiliser use in the UK, kilotonnes, 1990 to 2023.

Source: British Survey of Fertiliser Practice, Defra, Figure ES1
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The UK demand for nitrogen is approximately 2 million tonnes and for phosphorus
is 250,000 tonnes per annum. Approximately 50% of nitrogen is imported as
inorganic fertilisers (or raw materials), and 50% of this is domestically produced
via livestock manures. For phosphorus approximately 20% is imported inorganic
fertiliser and 70% comes from livestock manures (Defra, 2022).The UK imports
both finished fertiliser products and raw materials to satisfy the inorganic fertiliser
demand. While the UK has a diverse supply sourcing from 60 countries, it imports
certain products which are concentrated to a small number of countries due to
geological reserves. Notable cases include dependence on Israel for 62.8% of
phosphatic fertilisers and on Spain for 31.2% of potassic fertilisers in 2023.
Diversity of supply is important to security of supply as it spreads risks from
disruption from shocks such as conflicts, high prices or other barriers to trade, as
discussed in Theme 1 (see Indicator 1.2.3 Global fertiliser production).
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In August 2022, the only UK producer of ammonium nitrate moved to an import-
only model for ammonia and has now permanently closed their ammonia
production. While this is a change in the supply chain for ammonium nitrate, the
product lines remain the same and it has not impacted ammonium nitrate
availability in the UK. The UK imports both finished fertiliser products and raw
materials to satisfy the inorganic fertiliser demand.

In Great Britain, the British Survey of Fertiliser Practice annually records the main
trends in fertiliser usage. The long-term trend in fertiliser use is broadly downward.
As shown above in figure 3.1.1b usage from 2003 decreased continuously before
a substantial drop in the period 2008 to 2009. From the period 2008 to 2009,
usage for nitrogen, phosphate and potash fertilisers plateaued. The overall
downward trend is mostly due to a reduction in grazing livestock herd size
reducing herbage production requirements. By contrast, overall nitrogen
application rates for main arable crops have seen only marginal reductions over
the last 30 years.

Long-term downward trends in fertiliser use need to be compared to the harvested
outputs for a more useful comparison of how efficiently the UK uses nutrients. The
Defra soil nutrient balance statistics (figure 3.1.1c below) show that since 2000
there has been no substantial change in nitrogen use efficiency, despite a
reduction in overall fertiliser use in that time.
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Figure 3.1.1c: Nitrogen use efficiency (NUE) for England, 1990 to 2022.

Source: UK and England soil nutrient balance 2022, Defra
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Fertiliser prices

Changing fertiliser prices as a result of international markets have affected usage.
Usage continually decreased from 2003 with the exception of periods during two
major events: the financial crisis in 2008 and the 2021 gas price hike as a result of
increased oil demand following the COVID-19 pandemic. Oil and gas price rises
were further exacerbated by Russia’s invasion of Ukraine in 2022 (AHDB, 2024).
Natural gas is a key component in fertiliser production and so the 2021-2022
events resulted in increased fertiliser prices. The price rises prompted a modest
reduction in usage, which may have been in part due to farmers’ expectation of
enduring high market prices for agricultural commodities. Fertiliser prices
decreased in the latter part of 2022 and in 2023 but remain above 2020 levels.
This reduction was driven by falls in the price of natural gas.

213



Pesticide use and supply
Figure 3.1.1d: Pesticide use, UK 2010 to 2022

Source: Pesticide Usage Survey Report 2022, Defra
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Plant protection products (PPPs) are pesticides that are used to regulate growth
and to manage pests, weeds, and diseases in plants and plant products. They
play an important role in maintaining high crop yields. However, they can have
detrimental effects on the environment, particularly on terrestrial and aquatic
biodiversity. In the UK, pesticide usage is reported through the Pesticide Usage
Survey Report, which consists of surveys for a range of crop groups and produces
estimates from representative samples of growers. Pesticides applied to arable
crops make up around 85 to 90% of all pesticides applied to agricultural land in the
UK.

Between 2010 and 2018 there was a gradual increase in the weight of pesticides
applied to arable land. There was a subsequent drop in usage in 2020, which was
partly due to a switch from winter cropping to spring cropping due to challenging
weather conditions in the autumn of 2019. In 2022, pesticide use rebounded but
fell below the levels seen in 2018. However, the amount of data available makes it
difficult to assess or establish trends. Changes to future farming practices such as
use of Integrated Pest Management (IPM) may mean that growers become less
reliant on chemical pesticides over time.
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UK imports and exports for PPPs exceed the UK’s usage, suggesting that the UK
plays a significant role in manufacturing or processing of PPPs for other markets.
Currently there is a data gap on what proportion of PPPs used in the UK are
imported. The UK's exit from the EU could lead to increased frictions associated
with bringing PPPs to the GB market, although anecdotal evidence suggests that
these have not yet led to significant impacts on GB PPP availability. Manufacturers
of PPPs now must incur the costs of authorising and renewing PPPs in GB and
the EU, which could affect availability of products in GB for access to a relatively
small market. In addition, existing transitional arrangements with the EU to enable
free movement of seed treatment products and 'parallel' products into the GB
market will end in 2028. This could further affect GB product availability as PPPs
that were previously imported through this route but do not have GB authorisation
could lose access to the GB market.

Pesticide prices

Pesticide prices remained relatively constant (in real terms) from 2004 to 2021,
with only moderate fluctuations. This consistency is likely due to the absence of
significant supply shocks during that period and the broadly competitive global
market for pesticide products keeping prices stable over the long-term. The recent
increase therefore represents an anomaly due to unprecedented global disruptions
rather than a regular fluctuation pattern. Latest agricultural price indices show a
25% increase in prices for plant protection products between July 2021 and July
2023. This was driven primarily by a significant rise in prices starting in early 2021
and peaking in June 2022 before stabilising just below the peak. Pesticides are
formulated using a variety of key raw materials, including petrochemicals,
ammonia, phosphorus, sulphur, and chlorine. These materials are essential for
creating the active ingredients and inert components that make pesticides
effective. The increase in prices between July 2021 and July 2023 arose primarily
due to the shocks to energy supply and supply logistics mentioned above.
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Animal feed use, supply, and price

Figure 3.1.1e: Animal feed use, tonnes, UK 1990 to 2023

Source: Agriculture in the United Kingdom 2023, Defra
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Demand for animal feed as an input to the UK supply chain is driven by increases
to livestock used in domestic production of animal products. Production of UK
livestock is covered in Theme 2 (see Indicator 2.1.3 Livestock and poultry
products). The cost of animal feed is the largest item of expenditure recorded in
agricultural accounts. Usage of animal feed remained broadly level from 1993 to
2009 (around 25 million tonnes) before rising steadily since then to reach a peak
of 30.8 million tonnes in 2018 before falling to 28.5 million tonnes in 2022. In 2023
the total volume increased to 31.1 million due to a 24% increase in inter/intra farm
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sales. However, total compound feed (see data note for definition) volume
decreased by 3.6%, with decreases in pigs (-8.9%), sheep (-9.4%), poultry (-
3.3%) and cattle (-0.3%). Compound feed for calves showed a small increase of
1.3%.

To meet these volume demands the UK imports commodities such as soybean
meal and maize (AHDB,2024). Soybean meal is used to feed all livestock but is
particularly important in the pig and poultry sectors. Soybean meal is favoured due
to its low-cost, year-round availability and nutritional value, particularly its high
protein content and few anti-nutritional factors post-processing. The UK is not an
ideal growing environment for soybeans. The estimated area of soybeans in the
UK is around 2000ha, but plant breeding work continues to develop varieties more
suited to UK conditions. Despite a relatively satisfactory level of fodder maize
production in the UK (mainly used for on farm feed of dairy cattle or for bioenergy),
there is little grain maize production in the UK meaning that almost all is imported,
mostly for human and industrial usage and poultry feed. However, cereals (maize,
wheat, and barley) can generally be used interchangeably following reformulation
of the feed product. The UK continues to import soybean and maize from a wide
variety of countries in recent years, showing a diversity of supply. Some of the
environmental impacts estimated to be associated with UK consumption of cattle
related products, such as maize and soy, are covered in Theme 4 (see Indicator
4.3.3 Sustainable diet). There is significant variation from year to year based on
availability and price. The total import volume of maize (excluding seed for sowing)
in 2023 amounted to 2.1 million tonnes, a decrease of 12% compared to 2022,
when imports stood at 2.4 million tonnes. UK imports of soybeans are covered in
Theme 2 (see Indicator 2.1.2 Arable products). The UK is dependent on imports of
feed additives (such as amino acids, enzymes, vitamins, minerals, phosphates)
where supply is limited to a small number of countries and important to animal
health and welfare (Environment, Food and Rural Affairs Committee, 2022).

Higher feed costs from 2022 to 2023 were driven by higher international prices in
feed due to the global price shocks. This particularly challenged the pig and
poultry sectors which have faced other challenges from butcher shortages
capacity and increasing disease risks. This is explored further in Theme 2
(Indicator 2.1.3 Livestock and poultry products). Sufficient grass growth in the
latter half of 2023 reduced the need for extra supplementary compound feed for
cattle and sheep. Additionally, the volume of straight concentrates (see data note
for definition) decreased by 0.3% in 2023 (AUK, 2023).

Fish feed use, supply, and price

UK production of seafood is discussed in Theme 2 (see Indicator 2.1.5 Seafood).
Unlike terrestrial animal feeds, there are no equivalent public statistics on usage
and prices for fish feed within UK aquaculture. Various diets are used for different
species at various stages of production. Fish feeds are formulated from a range of

217



ingredients, sourced from marine and terrestrial origins, from domestic and
international suppliers. Fish feed therefore has a complex supply landscape, giving
it similar strengths and risks to other animal feeds (see animal feed section
above). In recent years prices for certain fish feed ingredients have surged. For
instance, fish meal (ground-up fish) rose from 1,900 USD per tonne in October
2022 to 2,200 USD in October 2023. This is due to limited global supply availability
as a result of reduced production from Peru, the main global supplier of fishmeal
and fish oil (FAO, 2024). Increases in production of fish meal may lead to
sustainability issues, because of overfishing to meet the demands of fish feed in
aquaculture (Nagappan and others, 2021).

Land use

A final consideration for both feed types is land use and environmental
sustainability of supply. Although animal feed and livestock contribute to 80% of
agriculture land use, from a food availability and nutrition perspective meat, dairy,
and farmed fish provide just 17% of the world’s calories and 38% of its protein
(FAOSTAT, 2024). Consideration of this statistic needs to factor in that type of
land use is limited by type and quality of land. This is discussed in more detail in
Theme 1 (see Indicator 1.2.2 Global land use change). Theme 1, Indicator 1.2.2
Global land use change, also discusses that soybean and maize have historically
driven crop expansion resulting in deforestation in regions such as South America,
an important supplier region of animal feed to the UK.

Semi-conductors

Agricultural production relies on broader inputs to the UK economy that are subject
to a range of variables. Important examples are water and energy, which are
considered as separate indicators in this sub-theme. Another important
consideration is technological innovation, which continued growth in agri-
productivity is dependent on (discussed in Theme 2 (see Indicator 2.2.3
Agricultural productivity). Technological innovation relies on resilient supply of key
technological inputs, the maijority of which are not specific to agri-sector uses only.
Semi-conductors are a ubiquitous technological input, required for technological
innovation of existing production efficiencies and new components and
techniques. Global production of the highest-grade processing chips is limited to
specific suppliers in specific regions. Notably 75% of the manufacturing capacity
and required materials are located in China and East Asia (Mohammad, Elomri
and Kerbache, 2022). There is therefore a global dependency on these specific
regions for both supply and further development of semi-conductors. Recent
international volatility and geopolitical contestation such as Russia’s invasion of
Ukraine highlights the risk of being dependent on narrow supply chains.
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3.1.2 Supply chain inputs

Rationale

The food consumers purchase depends on a complex set of inputs at the
processing stage (post-farmgate). This indicator tracks a select number of post-
farmgate inputs to represent this complexity and to surface key trends affecting
resilience of their supply over time. As with agricultural inputs, broader supply
chain inputs are affected by domestic and international disruption. Import reliance
and general supply landscape are considered for each input.

COz2: COz2 is an example of a chemical that is used across the food supply chain.
CO:z2 is used for animal stunning, for refrigeration, as a packaging gas and in
carbonated drinks.

Sunflower oil: Edible oils are used in food manufacturing for a range of uses
cooking, emulsifying, as a stabilizer. Sunflower oil has been selected to represent
the wider edible oils category.

Wheat: Wheat, used to produce flour, is a staple ingredient of the UK diet not just
in bread but in wider food manufacturing of other baked goods, as an ingredient in
sauces and dressings, and the production of bioethanol.

Cardboard and Polyethylene Terephthalate (PET): Packaging is an important
part of the food manufacturing process. Both Cardboard and PET are prevalent
packaging inputs. Paper based packaging can be both carton board (or solid
board) for sandwich packs, food trays, breakfast cereal, confectionery and others
or it can be corrugated for fruit and vegetable trays and pizza boxes, e-
commerce/home delivery. In both carton and solid board, packaging starts as reels
of paper before conversion into its final form. PET is a type of plastic that is used
to produce beverage bottles and packaging for food products.

Sodium hypochlorite: Cleaning agents are vital across the supply chain for food
hygiene and in the processing of horticulture and agricultural inputs. Sodium
hypochlorite has been chosen as an example of a cleaning agent for this indicator
as it is widely used in the food industry as a disinfectant, primarily for fresh fruit
and vegetables and bagged salads.
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Headline evidence

Figure 3.1.2a: Net trade of key supply chain inputs, kilotonnes UK 2000 to 2023

Source: HMRC
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Note: Net trade is exports minus imports. Thus, a negative value of net trade
indicates that a country is a net importer of that product.
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Figure 3.1.2b: Net trade of wheat, kilotonnes UK 2000 to 2023

Source: HMIRC
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Figure 3.1.2a above shows that the UK has been a consistent net importer of CO2
over the last 15 years, with a steep rise in the last 3 years. From 2021 to 2023,
The Netherlands was the largest supplier of CO2 imports to the UK, accounting for
70 to 90% of imports. Much of UK COz is supplied by companies that import to the
UK from the EU either by origin or dispatch and therefore the supply landscape is
interlinked with the EU market for CO2. There is some domestic production of CO:2
as a co-product in the production of bioethanol and through anaerobic digestion.
As a byproduct of fertiliser production (energy intensive), CO2 production is also
affected by energy price increase. Detailed CO:2 price data is not currently
available. Indefinite shelf life gives some stability to supply in an event of supply
disruption, but storing CO2 can be costly. The recent notable increase in imports is
likely related to domestic production gap left by closure of one of CF Fertilisers’
company assets in 2022, and another in 2023, where CO2 was a co-product of
processes at these assets. A CO2 shortage in 2022 affected the meat industry
(animal slaughter) for months, causing animal welfare issues, as well as affecting
large parts of the food and drinks sector (brewers, soft drinks producers, some
packaging processors) (Food Standard Agency, 2023). There are a relatively small
number of companies supplying CO2 in the UK and infrastructure enabling
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deliveries is often owned by the supplier, so it is difficult for food businesses to
divert to alternative suppliers when disruptions occur. Finding alternatives to COz2
is difficult, with limited uses of alternative gases across the food industry.

Sunflower oil

Sunflower oil is a component in a wide range of processed foods. Therefore, any
disruption in supply will impact a wide range of food manufactures. As shown in
figure 3.1.2a above, the UK has a high import reliance on sunflower oil. In the mid-
2000s, after implementation of export tariffs for unprocessed sunflower seed,
Ukraine developed a leading sunflower oil industry and became the leading
exporter of sunflower oil in the world, accounting for 50% of the global export
market (Food Standards Agency, 2022). While there are several refineries in the
UK which can crush oilseeds and produce oil, they could not crush sunflower
seeds competitively and instead concentrated their activity on processing
domestically grown or imported rapeseed, to produce bulk vegetable oil for retail
bottles or use in food manufacturing. This model worked well for several years,
with UK oil processors meeting demand by importing sunflower oil that had
already been through primary processing. Following Russia’s invasion of Ukraine
in 2022, sunflower supplies from Ukraine were suddenly withdrawn from the
market. As a result, total UK imports of sunflower oil fell to 241,000 tonnes in 2022
and 224,000 in 2023 from an average of around 300,000 tonnes per year since
2007. Many food manufacturers showed resilience in response to the tightening of
supply by adapting their recipes to use alternative oil supplies, which was
supported by rapid assessment of risks of allergic reactions by the Food
Standards Agency and Food Standards Scotland (Food Standards Agency, 2022).
Since the initial disruption, Ukraine has been able to export sunflower oil again by
road and sea. On a country-of-origin basis Ukraine and France accounted for 73%
of the total volume imported to the UK in 2023. However, import volumes have not
returned to pre-war levels. This in part due to weather patterns in both Ukraine and
France reducing the seed available for crushing. After adjusting recipes to be more
flexible following the initial disruption, food manufacturers are now able to place
orders according to price point by switching from sunflower oil to rapeseed oil or
using a blend of both when setting contracts. This could be interpreted as an
example of re-orientation that helps mitigate the effect from future disruptions.

Wheat

Wheat is used in a number of inputs throughout the supply chain and is the UK’s
largest food import. Figure 3.1.2b above shows that the UK was consistent net
exporter of wheat from 2000 to 2011. Since 2011, the UK’s net trade in wheat has
fluctuated between being a net importer and net exporter. 2013 was a peak year
for imports due to an exceptionally wet autumn leading to much reduced area of
winter crops, followed by a particularly cold spring with unseasonably late
snowfalls in the last three years. Production of UK wheat is covered in Theme 2
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(see Indicator 2.1.2 Arable). Depending on the quality of domestically produced
wheat, UK flour millers will need to import some of the required wheat. From 2021
to 2023, Canada and Germany were the top two importers of wheat to the UK with
around 40 to 60% of imports in total. North American wheat has good
characteristics (high protein and gluten strength) to work well with a blend of UK
wheats and import levels are relatively consistent. As discussed in Theme 1 (see
Indicator 1.3.2 Global real prices), there have recently been several disrupting
factors affecting the supply and price of wheat on international markets. Wheat is
substitutable by a range of alternatives including barley, buckwheat, corn,
maize/polenta, millet, oats, quinoa, rice, rye, and sorghum, but application of these
options varies across a range of food products.

Cardboard and Polyethylene terephthalate (PET)

The UK is currently a net importer of both PET and cardboard, both of which are
used in the food and drink manufacturing process as packaging. From 2021 to
2023, the UK imported cardboard from a number of sources, with the Netherlands
and Turkiye the principal suppliers accounting for around 30%. Similarly, the UK
imported PET from a number of importers, with China the primary supplier
accounting for around a third of imports. Over the last three years the UK’s net
trade balance has remained broadly stable for PET and cardboard. Substitution
depends on the product contained within the cardboard or PET packaging. For
example, during shortages of pulp for egg cartons, single-use plastic cartons have
been temporarily used. There is currently limited data available to adequately
disaggregate how much of the total volume of PET and cardboard is used in the
food and drink supply chain.

Sodium hypochlorite

Over the last 20 years the UK has been primarily a net exporter of sodium
hypochlorite, this trend has continued over the last 3 years. Not all sodium
hypochlorite is used domestically and therefore despite being a net exporter, the
UK still imports sodium hypochlorite. From 2021 to 2023, Ireland and ltaly were
the top two suppliers to the UK, accounting for around 40 to 60% of imports in
total. Sodium hypochlorite is used in a wide range of applications as a disinfectant.
Examples include preventing algae or shellfish from growing in stored water,
washing fruit and vegetables and the preparation of meat and fish for consumer
consumption. Due to commercial sensitivities, there is limited data available on the
UK’s supplier landscape for sodium hypochlorite. Reports from industry body
Eurochlor (Chlor-Alkali Industry Review, 2023) show UK domestic production of
chlorine (an input in the production sodium hypochlorite) stood at 440 (total kt CI2),
for the period between 2021 and 2023. It is expected that the UK’s domestic
production of chlorine will decline because of plant closures. Due to the wide-
ranging uses any possible disruption of supply would affect several actors within
the food supply chain. Chlorine dioxide has been used as an alternative to
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hypochlorite solutions in cleaning applications with high organic loads such as
poultry or fruit processing. It has much more oxidizing power than bleach, is less
corrosive to equipment, and is less harmful to the environment.

Supporting evidence

Over the last three years, across the inputs within this indicator, except for sodium
hypochlorite, the UK has continued to be a net importer. Broadly across the inputs,
the UK’s domestic production has fluctuated due to varying factors such as
extreme weather and energy prices. Inputs such as wheat and sunflower oil have
a number of substitutions, if their availability were to be disrupted. In contrast, CO2
is more difficult to replace. While both domestic production and trade carry risks,
risks to trade are made more acute where inputs have limited numbers of
suppliers or concentrated supply, and this risk becomes stronger in conditions of
volatility as seen in the years 2021 to 2023. Sunflower oil and CO2 both show high
import reliance on one or two countries. The risk for sunflower oil was
demonstrated in 2022. Inputs to mandatory flour fortification of bread such as
calcium carbonate also have a concentrated reliance on imports that was affected
by recent volatility, this is discussed further in the case study below. A 2023
strategic assessment of the food system, commissioned by the Food Standards
Agency, summarised that supply chain volatility can affect the food system mainly
in two ways: through sudden unavailability of goods with systemic effect, and the
increased risk of unexpected contaminants and food quality issues when sourcing
from new suppliers and using new trade channels.

This indicator has not considered sustainability of these post-farmgate inputs. As
an indicator of the challenges, recyclable inputs for plastics continue to be less
accessible than non-recyclable inputs (IGD, 2024). Plastics and packaging broadly
offer a range of benefits for food manufacturers, as discussed above. However,
the effect of plastic and plastic pollution to the environment, ocean and human
health, has led to increased scrutiny on the use of plastics in the food sector and
over the longer term can feed into the depletion of the world’s natural capital on
which food production and productivity is dependent.

Case Study 1: Flour fortification and calcium carbonate

The Bread and Flour Regulations 1998 mandate the compulsory addition of
calcium carbonate, iron, niacin, and thiamin to non-wholemeal wheat flour to help
protect against nutrient deficiencies within the population. Previously, the supply of
calcium used for flour fortification in the UK was sourced from a quarry in England,
Steeple Morden. While this met the purity criteria for calcium carbonate in the
Bread and Flour Regulations 1998, it was not compliant with the criteria set out for
calcium carbonate in EU food law. Hence, industry has moved to a new calcium
carbonate source which is compliant with both domestic laws and EU laws
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enabling single lines of production and giving the ability to serve both domestic
and export markets. Calcium carbonate composition is determined by the natural
geological makeup and is therefore unvarying and very difficult to change,
meaning that existing UK quarried supply of calcium carbonate cannot meet EU
criteria as they stand. Additionally, calcium carbonate used in flour has other
requirements such as particle size which is needed to be suitable for purpose. The
multinational supplier of calcium carbonate has since decided to rationalise their
business model which has led to a reliance on a single quarry site in France to
source all calcium carbonate for UK flour. Since this shift, the quarry in England
has ceased production of food-grade calcium carbonate, meaning that domestic
production is no longer a contingency option should supply of calcium carbonate
from France be disrupted. Even if this were a contingency option, there could be
significant challenges around supplying flour fortified with calcium carbonate that is
not compliant with EU food additive requirements. Events such as the widespread
protest in France in early 2024 have demonstrated knock-on effect to supply
chains, pointing to the potential vulnerabilities of reliance on this single source.

Due to the scale of flour production in the UK and restrictions of storage space,
frequent deliveries of calcium carbonate are required with some larger mills
receiving tanker load deliveries 1 to 2 times per week. This is the JIT model
whereby raw materials are purchased to align with production schedules and large
stockpiles are not held. While enabling efficiencies in supply, it means that a
disruption in the supply of calcium carbonate could lead to the depletion of stocks
quickly with immediate effects on UK millers' ability to produce flour complaint with
UK law. While there has been no break in the supply of compliant flour in the UK,
this example highlights that there are areas where highly specialised ingredients
and inputs are required by the UK food system, and limited suppliers producing to
this specification. This, combined with an industry model that does not encourage
stockpiling beyond immediate needs, presents a risk to the UK food system. Bread
is a staple food for the UK population with a short shelf life and any disruption
would be felt immediately by the population and would likely affect public
confidence in the UK food system.

This issue is not exclusive to calcium carbonate and could also be true for most of
the mandatory nutrients required to be added to flour. Thiamin and niacin are
obtained exclusively from China due to difficult synthesis and low profit margins. A
short-term issue with thiamin supplies was seen at the beginning of the COVID-19
pandemic but the effects were minimised, and stocks of worldwide supplies were
redirected to the UK in time.
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3.1.3 Labour and skills

Rationale

Labour is a critical dependency within the food system which requires specific
roles be filled to avoid risks and shocks to the supply chain. This indicator tracks
overall numbers to quantify UK dependency on labour and surface trends, before
highlighting specific types of roles to track pressure points, where labour supply is
failing to meet demand and posing risks to the supply chain.

Headline evidence

Figure 3.1.3a: Employment levels of people in agri-food sector, Great Britain,
2002 to 2023

Source: Agriculture in the United Kingdom 2023, Defra, Table 14.1
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Between 2021 and 2023, the workforce in the food sector in Great Britain
increased from 4.04 million to 4.38 million, showing a steady upward trend. In line
with the longer-term trend this was driven by the food and drink non-residential
catering sector, which added 300,000 workers, rising from 1.84 million in 2021 to
2.14 million in 2023. The food and drink manufacturing sector also saw a small
increase, from 414,000 in 2021 to 439,000 in 2023. The food and drink retailing
sector fluctuated slightly but ended the same period broadly where it started, at
1.15 million workers. Meanwhile, the food and drink wholesaling sector showed an
increase from 199,000 to 232,000 workers. In the last decade, the percentage of
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the total Great Britain workforce employed in the food sector has remained stable
around 13.4%, but this increased in 2023 to 13.9%.

Agri-food employment data is GB only. In Northern Ireland specifically, the latest
data shows that in 2021, 32,000 people were employed in the agriculture, forestry
and fishing, and food and drink processing sectors, which is down from 35,000 in
2020 and 40,000 in 2019. This constituted 3.7% of total employment in Northern
Ireland. Comparably these sectors made up 2% of total employment across the
whole of the UK in the same period (Northern Ireland Agri-Food Sector Key
Statistics).

Although the overall number of people employed in the agri-food sector is stable, it
does not show the variance at a sectoral level. There are persisting labour
shortages, resulting in a high reliance on migrant labour over recent decades in a
range of roles. These include shortages in skilled and highly skilled roles
throughout the supply chain, for example butchers and veterinary nurses, as well
as manual labour roles such as deck hands on fishing boats and fruit and
vegetable pickers. Many roles are permanent, but some are shorter term or
seasonal. While many jobs still require manual tasks, automation is increasing
across the supply chain, bringing new opportunities and new skill requirements.
However, a combination of changing job preferences in UK society, broader
sectoral image issues, the timeframe to train skilled workers and challenges with
retention all contribute to the current high reliance on migrant workers to fill
vacancies. These challenges have been exacerbated following the UK leaving the
European Union causing increased strain on the UK labour market due to short
term difficulty in workers entering the UK to work long-term dependants (Migrant
Advisory Committee, 2024).

Migrant workers have helped some agri-food sectors to grow rapidly to meet
demand and to keep production costs down, helping increase UK domestic food
production. For example, the meat processing sector expanded rapidly in the early
2000s as EU freedom of movement brought easier access to Eastern European
workers with butchery skills. The UK leaving the EU has increased the cost and
complexity of accessing migrant workers who now tend to come from non-EU
countries.

Similarly, the manufacturing, poultry and horticulture sectors also employ a high
proportion of temporary and seasonal workers work during certain times of the
year to meet peaks in workforce demand. These sectors have always relied on
seasonal migrants for short term harvesting tasks that are difficult to automate.

Larger companies may have more flexibility to manage higher absence rates due
to their ability to move staff around, whereas small and medium-sized enterprises
(SMEs) may have limited capacity to develop contingency plans for sudden
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increases in absence rates. SMEs may also struggle to compete with the wages
and hours that large manufacturers can offer.

Supporting evidence

Notable pressures and shortages across the sector are set out below, as well
developments and opportunities such as automation. The section starts with lower
skilled and temporary roles (e.g. seasonal labour) and moves to higher skilled
roles (e.g. Farmers and vets). Both have issues with sector attraction that have led
to high reliance on migrants. For lower skilled roles, there is a greater challenge of
attracting workers. For higher-skilled roles, there is the additional challenge of
shortage of skills.

Seasonal Labour

The Seasonal Worker visa (Temporary Work) allows workers to come to the UK to
work in horticulture (both ornamental and edible) or pre-Christmas poultry
processing. The visa is delivered through the Seasonal Worker Scheme (SWS),
which the Home Office and Defra are jointly responsible for. The government sets
a quota for the number of visas to be allocated through the SWS, divided between
several scheme operators. In 2019 the quota (including extension) was 2,500. For
2024, the Seasonal Worker visa quota was 47,000 (45,000 for horticulture and
2,000 for poultry, with an additional 10,000 available as a contingency if needed).
In 2025, this quota will be 45,000, with 2,000 for poultry. Horticulture workers will
be able to come to the UK for a maximum of 6 months in any 12-month period,
and poultry workers will be able to come for the period between 2 October and 31
December inclusive. The route does not allow settlement, switching or dependants
(Migrant Advisory Committee, 2024).

While Defra estimates the overall seasonal workforce for horticulture and
Christmas poultry remains in the region of 50,000 to 60,000 annually (it fluctuates
in response to weather and supply chain factors), the demand for workers
recruited through the SWS has increased rapidly since the scheme was re-
introduced in 2019 (see figure 3.1.3b below). This is because fewer EU workers
with Settled Status (the main alternative source) are returning to horticulture work
each year. EU workers provided over 95% of the seasonal horticulture workforce
before EU Exit. Recruitment is now centred on central Asian nations through the
visa scheme. Fewer than 5% of seasonal workers in horticulture are UK nationals
(Defra, 2024)
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Figure 3.1.3b: Seasonal Worker visas issued, UK, 2019 to 2023

Source: Home Office immigration statistics, 2019 to 2023 and ONS UK payrolled
employments by nationality, reqgion and industry, 2023
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From the inception of the visa in 2019 through to 2022 the quota of visas available
was below sector demand. This was compounded in 2022 by Russia’s invasion of
Ukraine , which disrupted recruitment plans. Some crops were left unharvested in
fields and there were threats of production going offshore. In late 2022, the
government announced that the visa scheme would continue to the end of 2024
and increased the visa quota considerably to ensure it met the sectors’ demand. In
2023, visa demand dropped slightly but the SWS still supplied around 60% of
overall seasonal worker demand. The land area of vegetable production fell
compared to 2022 (mainly due to weather) and the sector was able to utilise
several thousand Ukrainian workers still in the UK with extended visas.

Horticulture

Horticulture is the most labour-intensive UK farming sector, employing the highest
proportion of casual staff, while relying on additional seasonal workers from
overseas. Over three hundred horticulture crops are grown in the UK, using a
variety of growing methods from fields: polytunnels, traditional orchards,
glasshouses, and vertical farms. Each crop and each growing method come with
its own unique labour needs for establishment, husbandry, handling and
harvesting. Labour costs have been rising steadily in recent years, adding
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pressure on growers in a sector with tight profit margins and at a time when other
costs such as energy have risen. The minimum hourly rate for migrant workers
under the Seasonal Worker visa is linked to the national living wage and over
recent years that rate has increased significantly to £11.44 per hour in 2024
(Migrant Advisory Committee, 2024). Labour accounts on average for over 40% of
overall production costs, and is increasing at a two-year compound figure of 24.3%
(NFU and Promar, 2023). The horticulture sector continues to struggle to attract
British workers due to the short term, physical, repetitive, and outdoor nature of
the work, but also its rural location which brings challenges of poor public transport
and lack of affordable housing. Without the necessary labour to pick horticulture
produce, there is a heightened risk that food will be wasted, rather than entering
the supply chain, or that production moves overseas (Environment, Food and
Rural Affairs Committee, 2022).

Seafood

Seafood sector jobs are perceived as difficult and poorly-paid, while offering
unattractive working conditions (Seafish, 2023). These factors alongside low
unemployment rates, particularly outside the main urban centres, and competition
for labour with other sectors make for difficult business conditions and highlight the
critical dependence on non-UK labour in the sector. Following changes to the
immigration system in April 2023, the only route available to recruit non-UK
workers in both seafood processing and catching sectors is the Skilled Worker
Visa. The recent increase to the Skilled Worker Visa salary threshold (from
£26,200 to £38,700, a 48% rise) has made it harder to recruit non-UK workers.
Consequently, labour shortages in the catching and seafood processing sectors
are causing closure of fishing vessels and reduced productivity in processing
businesses.

Skills and training challenges across the food supply chain

The Independent Review into Labour Shortages in the Food Supply Chain
identified a number of factors behind the sector’s workforce recruitment and
retention challenges. These include a negative perception of the industry, the rural
location of many jobs and a lack of investment in relevant skills and training.
Additionally, a lack of engagement with the current recruitment methods of
advertising vacancies through online job sites and through social media, results in
the sector having a low online profile. Inadvertently, this absence leads to a lack of
pertinent data for government to analyse vacancies and skills needs. The agri-food
sector lacks an effective relationship with the domestic workforce and the
jobcentres in their locality as well as with national teams and central Department of
Work and Pensions services.

The increasing use of digitisation, robotics and automation requires highly qualified
staff to maintain and operate such technologies and the specialised skills required
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for these roles, which often require degrees and postgraduate qualifications, can
make recruitment of staff more difficult. The Food and Drink Federation (FDF) has
stated that apprenticeships and non-apprenticeship training courses allow
businesses throughout the supply chain to upskill new and existing employees
(Food and Drink Federation, 2024).

Average farmer age

42% of farmers in the UK were 60 years old or older at the time of the 2021
Census, with 29% being over 65 years old. This contrasts with the wider
population of workers of whom 11% are over 60 years and 4.3% are over 65. The
current state pension age in the UK is 66 years old. Less than 11% of farmers are
under 30 years old. There is a risk to the agricultural sector if it cannot attract
younger farmers to take on roles from the older generation of experienced farmers
when they retire.

HGV drivers

In 2023 GB-registered HGVs lifted 219 million tonnes of food products, 14% of all
goods lifted in the UK. HGV drivers ensure that these goods are transported
smoothly throughout the food supply chain. In 2023 the number of HGV drivers in
the UK was 271,800, the lowest in the last 19 years and down 5% from 2022
(286,500) (ONS, 2024). There were acute shortages of HGV drivers during
COVID-19 due partly to the unavailability of HGV driver tests preventing new
entrants to the sector. However, between Q1 2022 to Q1 2024, the number of
HGV businesses reporting missing deliveries due to HGV drivers not being
available decreased by 55% (Department for Transport, 2024). The current risks to
the sector are the ageing workforce (ONS, 2021) and lower median salary
compared to the UK average.

Butchers

The UK’s meat processing industry relies heavily on overseas skilled labour for
butchers, partly due to the lack of suitably trained domestic workers butchers.
Higher salary requirements for skilled migrant butchers could have knock-on
effects on the wider labour market for butchers. Equality law requires workers to
receive similar wages for performing the same work. There are potential risks to
remaining competitive internationally and to the cost and availability of butchered
meat.

Veterinary professionals

Around 1,000 vets are employed in government roles, including ‘Official
Veterinarians’ (OVs). Food safety and animal welfare legislation requires OVs to
be present in approved meat establishments to oversee the delivery of official
controls. OVs play a key role in ensuring UK food security verifying compliance
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with regulatory requirements and working with businesses to provide assurance
over food safety. These duties enable continued trade in animal products, and the
management of risk to human health from zoonotic diseases. Veterinary services
underpin the £10.9bn domestic meat industry and the £2.1bn meat export trade
(FSA, 2024).

Although numbers have been broadly increasing, demand has also expanded.
Reasons include the need for increased veterinary public health expertise to
support trade-related work including veterinary certification and attestation
requirements resulting from the UK leaving the EU. Demand is also due to
increased levels of animal ownership.

In 2019, there was an estimated 11.5% shortage in the profession as a whole
(RCVS, 2024). There are several potential reasons for these shortages. A survey
conducted by the Institute for Employment Studies in 2019 found poor work-life
balance (60%), not feeling valued (55%) and chronic stress (49%) as the top three
reasons for why individuals were intending to leave the veterinary profession
(RCVS, 2019). Additionally, retention is low; in 2021, 45% of vets leaving the
workforce had been in the profession for four years or less, including 21% who
had less than one year of experience. There has also been a decrease in new UK-
practising registrants from overseas, particularly from the EU; in 2018, 53% of new
registrants were EU-qualified, compared to 23% in 2021 (RCVS, 2021). This has
been driven by changes following the UK leaving the EU. For example, vets now
need to meet specific criteria, as well as obtain a work visa, to practice in the UK,
whereas previously EU veterinary school qualifications were recognised in the UK
through mutual recognition of professional qualifications (FSA, 2024).

Ensuring sufficient OV levels is essential for upholding public health and animal
welfare standards and ensuring the UK’s meat supply chain operates

smoothly. While FSA and FSS differ in how they recruit OVs, both organisations
continue to face difficulties from supply challenges. In England and Wales, FSA
OVs overseeing official controls in approved meat establishments are recruited
and employed through a delivery partner. FSA also directly employs 77 vets who
complete assurance visits and carry out approvals and audits of slaughterhouses
and cutting plants.

COVID-19, EU Exit and increased demand across the wider veterinary profession
contributed to a drop in the number of FSA’s delivery partner OVs in 2021. Use of
the RCVS Temporary Registration (TR) scheme allowed FSA to increase OV
numbers and avoid risks to service delivery in meat establishments. In preparation
for the scheme ending in December 2024, FSA reduced its reliance on TRNOVs
from 38% in December 2022 (103 TRNOVs of 272 total OVs) to 17% in December
2023 (57 TRNOVs of 340 total OVs).
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In Scotland, FSS employs OVs directly and uses temporary agency staff as
needed. As of December 2023, FSS figures showed that the number of OVs in
post was running at 82% of the capacity required for service delivery, causing
some limited delays in meat production on some sites while OV cover was
arranged. This is based on an estimated requirement of 29.8 FTE vs 24.4 FTE that
were employed and deployable as of December 2023 (Our Food 2023). In the UK,
local authorities are responsible for monitoring hygiene controls in food
businesses. Food businesses include restaurants, cafés, pubs, supermarkets, and
other places where food is supplied, sold, or consumed, such as hospitals,
schools, and care homes. The professionals involved in the inspection process are
food safety officers, environmental health officers (EHOs) and additionally in
Scotland, food law officers.

Approved meat establishments include abattoirs, cutting plants, game-handling
establishments, and meat markets. Responsibility for monitoring hygiene controls
of those establishments lies with the FSA and local authorities in England and
Wales, with FSS in Scotland, and with the FSA and the Department of Agriculture,
Environment and Rural Affairs (DAERA) in Northen Ireland. The professionals
involved in the inspection processes are official veterinarians (OVs), meat hygiene
inspectors (MHIs) and food safety officers/food law officers including EHOs.

Food Safety and Standards

Local authorities play an important role in protecting public health by verifying and
validating food businesses’ compliance with food law, and by taking enforcement
action where necessary. Access to safe food is integral to a secure food system.
The section below looks at trends in LA food safety and standards resourcing. It
also reviews LA sampling activity from 2013/14 to 2023/24:

Local Authority Food Safety Resourcing

The food chain relies on qualified and experienced local authority staff to conduct
inspections and work with businesses to ensure that they are operating in
accordance with the law and that the food they are placing on the market is safe
and meets legal requirements with regard to compositional standards, nutritional
content, and labelling. Local authorities provide a critical line of defence in
enforcing safety and standards regulations, and in identifying and tackling food
crime. These activities help to keep consumers safe and maintain their confidence
in our food system. The FSA and FSS have highlighted concerns about shortages
of local authority food hygiene and food standards officers.
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Figure 3.1.3c: Number of allocated food hygiene and food standards full time
equivalent posts in local authorities across England, Wales, and Northern Ireland

FYE 2011 to FYE 2024

Source: Food Standards Agency
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Figure 3.13c shows a decline of approximately 11.7% for allocated (the total
number of positions available) food hygiene FTEs in England, Wales, and
Northern Ireland between 2010/2011 and 2023/24, and a 40.5% decline in
allocated food standards FTEs between 2011/12 and 2023/24. For England,
Wales and Northern Ireland, resourcing data provides a snapshot of numbers at
the time of the survey and does not represent average workforce estimates across
the year. Additionally, a change in methodology, implemented in 2020/21,
rephrased the question of incorporating COVID-related working conditions, which
may have influenced how local authorities responded.
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Figure 3.1.3d: Number of allocated Food Law Officers Full Time Equivalent posts
in Scotland 2016 - 2024

Source: Food Standards Agency
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In Scotland (see figure 3.1.3d) where food officers cover both food hygiene and
food standards, food officer FTEs decreased from 270.5 in 2016 to 205 in 2024, a
24% reduction.

The FSA and FSS have highlighted that the ongoing decline in the number of
vacant local authority food hygiene and food standards officer posts has resulted
in a significant backlog in the number of food businesses awaiting inspection (Our
Food 2023 | Food Standards Agency), and there are concerns that this problem
could worsen over the next 5-10 years, when a proportion of the existing workforce
reaches retirement age. As a result, the FSA and FSS are working closely with the
relevant professional bodies to review competency requirements against the range
of food law activities and identify strategies for attracting new entrants into the
profession.

Local authority sampling

Food samples collected by local authority environmental health and trading
standards teams are tested at designated Official Laboratories (OL) for safety and
authenticity issues, including substitution and adulteration. Figures 3.1.3e and
3.1.3f show that the number of food samples taken by local authorities has
declined over the past ten years. This is in part due to local authority resourcing
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shortages as well as overall financial constraints. The FSA and FSS also
coordinate national surveillance programmes, which are referenced in Theme 5.

Figure 3.1.3e: Number of samples reported by local authorities in England, Wales,
and Northern Ireland 2013/14 - 2023/24

Source: Food Standards Agency
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Samples taken by local authorities in England, Wales and Northern Ireland
reduced by 41.3% between 2013/14 and 2023/24. Two anomalous data points
(2020/21 and 2021/22) show a marked reduction in the number of samples when
many local authority officers were diverted to the pandemic response.
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Figure 3.1.3f: Number of samples reported by local authorities in Scotland
2013/14 to 2023/24

Source: Food Standards Scotland
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Similar to the pattern seen in England, Wales and Northern Ireland, the number of
samples taken by local authorities in Scotland reduced by 59% between 2013/14
and 2023/24. An anomalous data point in 2020/21 shows a sharp decline in
Scottish samples due to the pandemic response when many local authority
officers were diverted to other work.
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3.1.4 Water

Rationale

Water is essential to food production. Access to water presents increasing
challenges due to increased extreme weather events and increasing competition
for use of water. This indicator focuses on agriculture water demand rather than
covering the whole food supply chain. Although, the supporting evidence includes
some analysis of Food and Drink Manufacturing water usage.

On the farming level, having sufficient access to water for irrigation affects
agricultural production and yields; dry conditions produce smaller and fewer fruit
and vegetables. Farms access water for irrigation via abstraction, from both
ground and surface water, which is then either directly applied to the land or held
in reservoirs for use during dry periods.

This indicator tracks volume of water abstracted to show the level of water
required for irrigation including during times of water shortages, when conditions
have been drier. The Environment Agency (EA) is responsible for regulating the
abstraction of water from river, lakes, and groundwater across England on behalf
of the government. Extracting water from these natural sources is known as
abstraction and is subject to licensing conditions. An abstraction licence stipulates
location, volume and use of the water extracted from natural resources, whether it
is ground or surface water. These conditions are determined on a case-by-case
basis, allowing the EA to tailor water usage to local environmental and catchment
conditions, ensuring sustainable water management. This helps protect the
environment during low flows (reduced water flow in a river or stream during a
prolonged dry period or drought) and prevents over-abstraction. It also safeguards
the water rights of other abstractors and improves drought resilience. All of these
are increasingly important as population growth and climate change lead to an
increased frequency of drought incidents (Rey and others, 2016).

The amount of abstracted water required for irrigation will vary by year and region
depending on how wet or dry climate conditions have been, as well as factors
such as soil type and the crops being produced. The volume of water licensed for
spray irrigation can indicate the level of water dependency in agriculture. Higher
volumes of water licensed for spray irrigation in any given region suggests a
higher dependence on abstracted water. The risk of high dependence on
abstraction can be mitigated if abstracted water is stored, and then used in the
following irrigation season, providing resilience when water restrictions are in
place. Storage is therefore tracked in supporting evidence.

Data for England is the focus in this indicator The other UK nations also face
challenges from water shortages related to climate change. Notably, abstraction
licences in Scotland were suspended for the first time in_2022.
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Headline evidence

Figure 3.1.4a: Water licensed for irrigation, England, 2023

Source: National Abstraction Licensing Database Reports, 2024
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- storage irrigation | licensed
('O0O0m3) ('000m3) for
storage
(%)
Anglian 1,075 90,502 | 222,909 41% 21% 40%
Midlands 372 17,166 81,759 21% 0% -1%
North 94 3,727 28,614 13% -1% -5%
East
North 15 406 5,439 7% 82% -15%
West
South 35 778 4,861 16% -9% -31%
West
Southern 153 6,538 18,312 36% 2% -16%
Thames 87 3,660 9,121 40% -10% -29%
EA 81 2,174 5,317 41% -35% -31%
Wales
Total 124,949 | 376,332 33% 13% 15%
Total for 1,831 | 122,777 | 371,015 33% 15% 16%
England
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Figure 3.1.4b: Spray irrigation licences by region (million m3), England, 2023

Source: Environment Agency
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Figure 3.1.4a shows the volume of water licensed for spray irrigation and storage
across different regions in England between 2010 and 2024. England saw a
significant increase in water licensed for abstraction for both direct irrigation (16%)
and reservoir storage for irrigation (15%). This growth is likely to be a response to
the higher quality and production demands from supermarkets and decisions by
farmers to protect themselves against the financial effect of crop losses resulting
from water shortages and possible irrigation restrictions.

Regional variation of rainfall across the England means that there is varying level
of need to supplement natural rainfall with irrigation from abstraction across the
country. Some areas are already experiencing stress from high irrigation intensity,
most notably in the east of England (UK Irrigation Association, 2020). In 2022,
East Anglia was the largest area of the country where water was not available for
licensing, because there was limited water available for abstraction (see map). In
the last 14 years East Anglia experienced the most substantial increase in volume
water licensed for spray irrigation and storage, with the area now accounting for
63% of all water licensed for direct irrigation in England and 74% of all reservoir-
stored water (see figure 3.1.4b above). Reasons for the higher water dependency
are the use of land for field-scale vegetable production due to the region’s
climactic and topographical suitability and high number of large-scale farms suited
to irrigation. Most of the water is used to irrigate field-scale vegetables such as
potatoes, onions, and carrots.
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One data limitation is that abstraction licences are not required for those
abstracting less than 20 cubic metres (approximately 4,400 gallons) per day. This
means that small agricultural businesses using low volumes of water on land are
not captured in the data. However, commercial enterprises will be abstracting far
more than this limit so most agricultural water usage will be captured here. It is
also worth noting that glasshouses and vertical farming systems tend to use public
water supply for their crops rather than abstracted water, meaning that their water
usage volumes are not captured here either.

Climate projections point to increasing severity and frequency of drought
(UKCP18). Consequently, water abstraction for direct irrigation and storage is
likely to increase. Farmers are finding solutions through water management such
storing water and building infrastructure to provide resilience to droughts, for
example, the Felixstowe Hydrocycle. These are considered further in supporting
evidence and the case study below.

Supporting evidence

Hands-Off Flows

Water abstraction is subject to disruption from low availability in the source and to
demand spikes due to increased need. There is also activation of Hands-off Flow
which alerts licence holders to stop abstraction to protect the environment. Hands-
off Flow data therefore provides an indicator of risk to supply, reflecting cases
where farmers may need to stop irrigating during the irrigation season, potentially
affecting food production. Hands-Off Flow thresholds are determined on a case-
by-case basis. However, restrictions are strongly driven by climatic conditions
when water levels are either too low to abstract (low rainfall) and/or there is high
demand (periods of drought or high temperatures). In July 2022 the temperature
exceeded 40 degrees in some parts of the UK for the first time on record, and the
period of January to August 2022 was the driest across England and Wales since
1976, with drought status declared across parts of England and all of Wales (Met
Office, 2023). Between April and October, there were 49,678 (2022) and 7,993
(2023) instances where Hands-off Flow measures were in activation for spray and
trickle irrigation, meaning that no water could be abstracted for direct irrigation.
The effects of the water shortages during the drought were shown by reduced
yields for some commodities such as potato and onion crop (Barker and others,
2024).

Reservoir storage

The drought events of 2010 to 2012, 2018, and 2022 show the importance of
abstracted water storage. Abstracted water can be drawn during the winter months
or periods of high flow for storage into reservoirs held on farm. The water can then
be used during times of drought or when access to abstraction sources is
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restricted. UK farmers are being encouraged to aim for sustainable abstraction
and preparing for water storage is one way to mitigate the risks of low flow, low
rainfall, and activation of Hands-off Flow. The storage volumes of these reservoirs
can be used as a measure of resilience; they reflect the national planning for
shocks and disruptions to water supply. The reported 15% growth in abstracted
water licensed for storage (see figure 3.1.4a) may underestimate the actual
demand. There was a hiatus in reservoir construction between 2022 and 2023
while farmers awaited grants under Defra’s Farming Transformation Fund Water
Management program. The Environment Agency has also seen a strong recent
interest in new reservoir licence applications, which was likely driven by the
availability of grants and by farmers seeking to find alternatives to their existing
direct irrigation abstractions.

Climate change impacts

Climate projections indicate that, on average, UK winters will become wetter, and
summers drier, with the frequency and intensity of heavy summer rainfall events
also projected to increase. Natural variability means that years with wetter
summers or drier winters will still occur. The seasonality of extremes will also
change. Increases in heavy hourly rainfall intensity in autumn indicates that the
convective season is extending from summer to autumn (Met Office, 2022). Heavy
rainfall and related flooding can increase the risk of food contamination and water-
borne diseases. Flooding may also damage infrastructure, potentially affecting
safe storage and disrupting the transportation of food. Abstracting water for
agricultural use compounds water-stressed catchments especially, as the timing is
during hot and dry weather when abstraction will have the greatest effect on the
environment. The UK generally abstracts more water from surface water than from
ground water. Increased drought events will mean lower availability of ground
water, leading to a higher dependence on surface water/storage from rainfall,
which may also carry a higher risk of contamination.

Drought severity, frequency, duration and spatial extent are projected to increase
for the UK (Hanlon and others, 2021; Reyniers and others, 2023; Parry and others,
2024). Droughts covering larger areas will become more common. Small (<10%)
reductions in groundwater levels are projected for many UK boreholes by 2080
under RCP8.5 (Parry and others, 2024). The increase in droughts is expected to
increase the risk of aflatoxin contamination of food crops, which could increase
post-harvest losses (Bezner Kerr and others, 2022).

Food and Drink Manufacturing water usage

The Food and Drink manufacturing sector is a large consumer of water. Although
the industry has grown since 1990, overall water consumption (both public water
supply and non-public water supply) has reduced. This is because of economic
conditions and a commitment by the industry to cut its water consumption. The
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latest published data shows that possible changes in demand for direct abstraction
by the food and drink industry could range from the baseline of 20.8 million cubic
metres per year (56.9 Ml/day) to 33.4 million cubic metres per year (91.6 Ml/day).
The latest direct abstraction National Framework 2 data for Food & Drink
Manufacturing recent revised actual baseline is 19.6 million cubic metres per year
(563.6 MiI/day) (Environment Agency).

Case study 2: Felixstowe Hydrocycle

Some farmers are investigating innovative solutions to water management. The
Felixstowe Hydrocycle project is one example of a farmer-led initiative to develop
a sustainable water supply to farmers in the area. The project involves the
Environment Agency, Suffolk County Council, Felixstowe Hydrocycle Ltd, the
University of East Anglia and five local farmers.

The Felixstowe Peninsula, in the East of England, has been subject to increasingly
dry conditions in recent years with abstraction becoming an unsustainable option
for agriculture in the area. There is an estimated 1 million cubic meter shortfall in
water, and abstraction poses a risk to the unique wetlands in the area. Conversely,
up to 1 million tonnes of water is drained from fields in the Kings fleet catchment
every year, to prevent flooding, and pumped into the River Deben estuary
(Environment Agency, 2021).

In 2018, the project secured funding to build an 11km pipeline to divert drainage
water away from the River Deben back inland for use. Rerouting the drainage
water aims divert the usable ‘grey’ water back inland to a managed aquifer
recharge system for irrigation while also preventing further erosion of the
biodiverse saltmarsh and mudflat habitats of the area. Felixstowe Hydrocycle is
now in its third year, with permits in place to deliver up to 600MI of new water and
store and recover up to 40MI each year using managed aquifer recharge.

3.1.5 Energy
Rationale

Energy dependency exists throughout the food supply chain and capturing the
energy intensity of the food supply chain is complex. From farmers to consumers,
energy is needed to grow, transport and process food and other critical inputs
such as fertiliser. Disruptions in supply or changes in energy price can have
significant implications for food security, particularly with regard to stability and
access. This indicator tracks both energy demand and prices in the food sector.
Energy price data focuses on non-domestic energy prices as they are the prices
paid by food businesses for electricity and gas.
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Headline evidence

Figure 3.1.5a: Aggregate energy demand (Thousand Tonnes Oil Equivalent (ktoe)
for agriculture and food and drink manufacturing in the UK, 2009 to 2023

Source: Digest of UK Energy Statistics, Table 1.1
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In absolute terms, energy used in the Food and Drink Manufacturing sector has
generally declined over the last 14 years (more significantly on a per capita basis),
reflecting increased energy efficiency. From 2021 to 2023 specifically demand has
continued to decline, but at a slower rate of approximately 2%. Notably, there was
a decline of around 2.8% from 2021 to 2022, reducing from 2798 (ktoe) to 2719
(ktoe), which was likely related to the price spikes in 2022 following Russia’s
invasion of Ukraine. In contrast, from 2022 to 2023, there was a modest increase
of about 0.9% in energy consumption, indicating a slight recovery in this sector.

For agriculture, total energy use increased between 2009 and 2014 before then
declining between 2014 and 2021. Since 2021 energy consumption has
decreased, with consumption dropping approximately 9% over the three-year
period from 1503 (ktoe) in 2021 to 1367 (ktoe) in 2023. The drop occurred
between 2021 and 2022, where energy usage fell by about 8.5%, from 1503 (ktoe)
to 1376 (ktoe). This drop was notable in demand for electricity and gas following
the price spikes during 2022. The reduction slowed from 2022 to 2023, with overall
total usage remaining above 2002 to 2008 levels.
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While there has been decline in energy use, energy will continue to remain a
significant input for both agriculture and food manufacturing. As set out in the
supporting evidence, the complex supply landscape means that there is a
significant risk to stability of supply from price fluctuations caused by international
disruption, as demonstrated over the last three years. The UK and continental
Europe were particularly exposed by recent geopolitical disruption and limited in
their ability to mitigate high prices due to their reliance on gas imports. This was
demonstrated by UK annual energy price inflation being the highest among G7
economies in March 2023 reaching 40.5%.

The reduction of dependence on energy, particularly the reduced use of non-
renewable sources, could be interpreted as an example of re-orientation that helps
mitigate effects from future disruptions. It is difficult to establish from the data the
extent to which the sector is re-orientating by reducing its dependence on energy
or, by contrast, making short term business decisions.

Supporting evidence

Energy supply landscape

The UK meets its energy demand through domestic production and trade. In 2023,
overall energy demand in the UK dropped to levels last seen in the 1950s due to
elevated temperatures and high energy prices. UK energy production in 2023
dropped to a new record low, down 8% in 2022, with non-renewable energy such
as oil, gas and nuclear production all dropping. In contrast, output from renewable
energy such as wind, solar and hydro reached record highs in 2023 but combined
formed under 10% of UK production. Overall, energy imports in 2023 stood at
137.4 million tonnes of oil equivalent (mtoe), 6.5% lower than in 2022, and 24%
lower than the peak in 2013. Over 90% of the UK’s energy imports comprise of oil
and gas. Norway and the US together supplied more than 80% of gas imports in
2023. Each supplied more than 2.5 times the amount of oil as the Netherlands,
which was the third largest UK oil supplier in 2023. This continues a ten-year trend
of Norway being the UK's principal supplier of energy. The US has become a
larger supplier following the closure of energy trade with Russia and decrease in
supply from Qatar. Despite not being directly reliant on Russian energy (6% of gas
and 13% of oil in 2021), UK energy prices rose following Russia's invasion of
Ukraine in 2022 and subsequent rise in international gas and oil prices.
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Energy consumption by energy type

Figure 3.1.5b: Energy consumption by energy type in Agriculture and Food and
Drink Manufacturing in oil equivalent values, UK, 2009 to 2023

Source: Digest of UK Energy Statistics, Table 1.1
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Energy demand in agriculture remains heavily reliant on non-renewables. Fuel
types such as petroleum products continue to meet the majority of energy needs.
Petroleum products consist of burning oil used for drying of crops and heating and
gas oil (commonly known as red diesel) used to power non-road machinery. A
small amount of propane is used mainly for heating (most commonly on poultry
farms). In the Food and Drink Manufacturing sector, demand changes have varied
across different energy sources. Natural gas remains the main energy source for
food and drink manufacturing. Usage declined from 2017 to 2022 and increased in
2023.

246



Energy prices
Figure 3.1.5¢c: Non-domestic energy prices, UK, Q1 2014 to Q2 2024.

Source: Prices of fuels purchased by non-domestic consumers in the United
Kingdom (excluding the Climate Change Levy) (DESNZ Quarterly Energy Prices
table 3.4.1)
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Non-domestic energy prices are the prices paid by businesses for electricity and
gas. In recent years energy prices have reflected geopolitical shocks to energy
supply, such as Russia’s invasion of Ukraine. Figure 3.1.5.c above shows that
both electricity and gas prices climbed significantly from mid-2022 onwards, well
surpassing prices in the period 2014 to 2020. The price doubled for electricity and
nearly tripled for gas compared to the 2020 baseline (electricity 100%, gas 187%)
significantly from mid-2022. Following the price shock in 2022 energy prices
stopped rising in 2024 but remain around double the pre-2022 levels. Non-
domestic electricity prices remain high in comparison to the rest of the world, but
gas prices are relatively low compared to EU and G7 prices.

It is difficult to isolate the effect of the recent energy price spike on businesses and
where these may have contributed to business failures. The rise in energy prices
affect some food sub-sectors more acutely than others and some inputs have
cross-sectoral demand beyond the food supply chain which further tightens supply
to the food sector. As a short term response to price rises in 2022, businesses that
were eligible accessed support through the Energy Bill Relief Scheme and Energy
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Bills Discount Scheme. Some food businesses responded to price rises by trying
to reduce energy costs by making efficiencies and adapting their production
methods, in both the short and long term. Where possible some businesses made
applications to the Industrial Energy Transformation Fund (IETF). The IETF is
designed to help businesses with high energy use to cut their energy bills and
carbon emissions through investing in energy efficiency and low carbon
technologies. In some cases, adaptation has had knock-on consequences in
different sectors. For example, in horticulture (excluded from energy bill schemes)
many growers faced with rising heating bills chose to delay or reduce planting
altogether. This led to a significant shortfall in domestically produced vegetables
adding pressure on imports from regions such as Spain and North Africa that
already faced weather-related challenges, as discussed in Theme 2 (see Indicator
2.1.4 Fruit and Vegetables). The confluence of these factors (adverse weather and
geopolitical disruption) resulted in a reduction of fresh produce availability
(tomatoes, peppers, cucumbers, lettuce, salad bags, broccoli, cauliflower, and
raspberries) in the spring of 2023, which led to higher prices and reduced supplies.

Energy as a proportion of overall business costs will differ from sector to sector.
Energy costs are intricately linked to other inputs such as fertiliser and CO2. This
has meant that the energy price rises have had a cumulative effect, making it
difficult for businesses to bring down prices. Since 2021 food input prices have
outpaced food output prices, which in turn have outpaced consumer price. This
was one of the principal drivers of the 2022 to 2023 food price inflation spike that
was significantly higher than general inflation, as discussed in Theme 4 (see
Indicator 4.1.3 Price changes of main food groups). Despite a fall in global food
commodity prices from the end of 2022 (see Theme 1 Indicator 1.3.2 Global Real
Prices Indicator), high food price inflation persisted through 2023, but falling
steeply in the second half of the year. In the UK food price inflation was among the
highest across G7 economies, second only to Germany. This may be because
energy price inflation coincided with a range of factors such as increased labour
costs, increased costs of imports, and delayed price transition due to fixed term
contracts (ONS, 2023; Commons Library Research Briefing, 2024).

As an example of the impact of the inflation spike on food prices and consumers,
in the out of home sector the average price of takeaway has risen from £13.50 in
2021 to £23.60 in 2024. Fish and chip shops have seen the largest increase in
price, increasing by 19% from March 2022 to March 2023 (ONS, 2023).
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Sub-theme 2: Movement of goods

3.2.1 Transport

Rationale

Transport is a critical national infrastructure sector. A functioning road, sea and rail
network is an essential part of the supply chain, ensuring movement of goods into,
out of and around the UK in a timely manner to meet demand. As all food is
transported at least part of the way via road, this indicator looks at the Road
Congestion and Travel Time Statistics which cover the Strategic Road Network
(SRN) in England. The SRN is comprised of 4,500 miles of motorways and major
A roads in England, connecting the large towns and cities. It is the most heavily
used set of roads in the country carrying roughly a third of all freight traffic
(National Highways Agency, 2024). Delay indicators are only available for the SRN
in England. Road traffic statistics are published for Scotland, Wales and Northern
Ireland but are not comparable.

The JIT inventory management model, used by the food industry, means very low
stockpiles (if any) are held at any point, reducing the cost of holding stock on
business premises. The system needs to be kept moving to function effectively.
JIT supply chains are sensitive to transport disruption, particularly in road freight
as it is the most used mode of transport. International Freight statistics for the UK
show that in 2023, 0.88 million tonnes of food products were imported into the UK
by UK-registered heavy goods vehicles. Food was the second most common
commodity imported accounting for 27% of tonnage.
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Headline evidence

Figure 3.2.1a: Average delay on the Strategic Road Network in England (seconds
per vehicle per mile), 2015 to 2024

Source: Travel time measures for the Strategic Road Network, Department for
Transport
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Figure 3.2.1b: Average delay on the Strategic Road Network in England (seconds
per vehicle per mile), 2023

Source: Strateqic Road Network Speed and Delay, Department for Transport,
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Figure 3.2.1a (see above) shows there has been a general increase in the
average delay in journey time over the past three years on the strategic road
network. In October 2020, the average delay was 7.2 seconds per vehicle per mile
(spvpm) before rising to over 10 spvpm in October 2023. The lower delays in 2020
took place in the middle of COVID-19 lockdown restrictions. Subsequent rises in
average delay following the lifting of lockdown restrictions have shown a general
increase above levels before COVID-19. Average delay breached 10 spvpm in
July 2023 and has continue to rise. In contrast, in the period 2015 to 2020 the
average time delay fluctuated between 8 and 9 spvpm. Delays at the national level
(see figure 3.2.1b) are thought to be caused by road schemes designed to
maintain and enhance the SRN (National Highways - Delivery Plan 2020 to 2025).
Factors include an increasing proportion of goods vehicles being speed limited in
some regions and a change in driving habits.

The effect of delays is often driven at a local rather than a national level. Although
not part of the SRN, the local area around Dover and Folkestone ports covers the
most popular point of entry to the UK for both international and national HGVs. On
the local ‘A’ roads from 2021 to 2023 there were no significant change in average
delay time around the port of Dover. However, around Folkestone there were
larger changes in delays leading to the port.

251



Supporting evidence

While the JIT inventory management model has several benefits such as being
cost-effective and requiring less storage space, it raises the risk of short-term
shortages from significant transport delays. Little stock is held ‘on hand’ by
operators within the food supply chain, with stock purchased as needed. This
coupled with tight timescales means it is important food-stock and other perishable
goods arrive as scheduled in order to reach consumers to meet demand and limit
waste.

Transport disruption could occur in a number of ways including border delays,
extreme weather events, or accidental or malicious disruption affecting multiple
points of the transportation network. There have been disruptions to the supply
chain in recent years that were compounded by the JIT model. Consumer
stockpiling during Covid-19, challenges with the UK’s new trading relationship with
the EU, and interruption to supply chains due to Russia’s invasion of Ukraine all
created temporary disruptions to the supply chain. These cases affected the range
of goods available for consumer choice rather than presenting shortages in key
components of the UK diet. They are indicative both of vulnerabilities that could be
amplified by potential shocks, but also of the resilience of the supply chain in
responding to disruptions to address shortages.

To better respond to future disruptions there is evidence of some UK businesses
adopting a Just in Case (JIC) supply model. The JIC model holds some stocks as
a buffer against supply chain disruptions (Jiang, Rigobon and Rigobon, 2021).
However, the model presents its own limitations in terms of cost efficiencies and is
not suitable for perishable items. The decision as to whether JIT or JIC is the best
approach for any agri-food business will come down to individual businesses
decisions. There is a data gap to illustrate the extent to which operators in the food
supply chain have adopted the JIC supply model.

Climate change impacts

The effects of extreme weather on the UK transport network have been
demonstrated in recent years. In 2021, Storm Arwen was one of the most
damaging winter storms of the decade so far. There were a series of delays as
result of severe disruption on roads, including overturned vehicles due to high
winds and 120 lorry drivers were stranded overnight on the M62 due to snow
accumulations (Kendon and others, 2022). In 2022 delays resulted from a 40°C
heatwave caused rail disruption, associated with tracks buckling and sagging of
overhead cables (Kendon and others, 2023). In 2023 seven named storms
through the autumn and in December caused significant widespread disruption.
Storm Babet caused widespread and severe flooding in all four nations, with red
warnings of rain issued for parts of Eastern Scotland. The disruption caused by
climate change is projected to worsen in the future. Hourly rainfall, seasonal storm
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severity and the frequency and duration of compound wind and flood events are all
projected to increase in the UK by 2100 (Met Office, 2019; Bloomfield and other,
2024).

There is an added risk from delays to perishable foods due to their dependence on
the cold chain. More extreme high temperature events are likely to increase risk to
the cold chain, which will require adaptation to avoid losses through spoilage and
ensure food safety (Falloon and others, 2022). Refrigeration may also become
more challenging with increasingly severe heat events. Numerous retail facilities
experienced the failure of refrigeration systems during the 2022 heatwave (Davie
and others, 2023).

3.2.2 Points of entry in the UK

Rationale

The UK’s points of entry are the places where goods enter the country from
abroad. Food and animal-feed from overseas enter the country through these
international gateways. In 2023 the UK relied on imports for roughly 40% of its
food, unchanged from 2021. This indicator measures volumes of food and feed
entering different points of entry to track the overall diversity in points of entry to
the UK. This can help with understanding the UK’s resilience if a disruption were to
occur at one or multiple points of entry. The indicator also tracks changes in port
capacity that may affect this resilience.
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Headline evidence

Figure 3.2.2a: Percentage of imports of food, feed, and drink (FFD) by volume in
the UK by port of entry, 2022 and 2023

Source: HMRC
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Data note: Data on ports of entry for imports into Great Britain from the EU and
Rest of World are available only from 2022 following the change in data collection
method by HMRC. Ports of entry data remain unavailable for goods imported into
Northern Ireland from the EU. Additionally, “No port recorded” includes goods
arriving at freezones, inland clearance, undeclared ports, and imports into
Northern Ireland from the EU.

Overall imports of food, feed and drink are spread across several major ports and
a large number of smaller ports. However, some commodities are more reliant on
some ports than others. The most notable case is the Short Straits (Dover,
Folkestone/Euro Tunnel) where there is the most concentrated flow of food and
feed and a critical dependency for entry of perishable products (see supporting
evidence).

The period between 2022 to 2023 shows little overall change in the distribution of
import volumes through UK points of entry. There were small increases in the
proportion of foods entering through London (including Tilbury), Immingham and
Felixstowe. However, with only two years of data, it is not possible to say whether
these changes are beyond usual annual fluctuations.
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Supporting evidence

The Short Straits

The Short Strait routes refer to the ferry connections between the port of Dover,
Calais and Dunkirk, and the Channel Tunnel railway connection between
Folkestone and Calais. The Short Strait routes are the shortest routes from the UK
to continental Europe, and offer advantages in time, cost, and frequency of
services. The short journey times are particularly important for the transport of
goods with a short shelf life, such as fresh fruit and vegetables. Maintaining JIT
low stock levels, especially for short shelf-life products, relies on the Short Strait
routes. Both the Roll-On-Roll-Off ferry services between Dover and Calais and
Dover and Dunkirk and the Channel Tunnel’s Freight Shuttle services between
Folkestone and Calais could represent a point of potential risk if there is a
disruption at the ferry or rail terminals (Zurek and others, 2022).

Figure 3.2.2b: Proportions of the volume of UK food, feed and drink imports that
are recorded as entering the UK at Dover, Dover/Eurotunnel, or Eurotunnel
(Folkestone), 2022 and 2023.

Source: HMRC
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On average, 18% of the total volume of UK Food, Feed and Drink imports are
recorded as entering the UK through the Short Straits. The average is greater for
perishable products such as dairy and eggs (42% in 2023), meat (39% in 2023)
and vegetables and fruit (29% in 2023) which require faster transit times to
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ensure that products reach consumers as quickly as possible (see figure 3.3.2b
above). Products such as cereals and oilseeds tend to be transported in bulk,
requiring different specialised port facilities. The majority (62%) of imports of fish
and fish products are recorded as entering through Immingham, Felixstowe, and
London Gateway. This route is also important for UK exports, with approximately
52% of meat and 50% of fish exports (by volume) going to continental markets
through this route in 2023.

Port capacity

Managing risk of disruption by having a diversity of ports is dependent on the
capacity of ports to receive rerouted goods. Resilience may be stronger where
there are clusters of ports (such as in the South East and North East regions) used
for handling food import traffic, where geographical proximity may allow ports to
share some of the risks of disruption. However, there continues to be an evidence
gap at both the individual port and UK level to allow for an accurate assessment of
the ease with which food import traffic can be switched between ports in the event
of disruption. Generally, ports mitigate any risks by operating a long-term supply
model and planning well in advance to avoid potential disruption. The ability of
ports to take on additional short notice shipments will be determined by a number
of factors including utilisation levels, the availability of trained people in place to
accommodate increased traffic flow, the ability of industry to reconfigure their
supply chains and the infrastructure available at the port.

Shipping

The Poole-Tangier route discussed in UKFSR 2021 is still in development. Since
2021 there have been several new shipping routes established. New shipping
routes are designed to expand the diversity of choice for traders and hauliers and
to build supply chain resilience in the routes between the UK and other countries.
There is limited data available on the mode of transport for goods entering the UK
or the extent that new routes will be used in the food supply chain. Notable
developments are new routes from South America that will transport bananas to
Southampton and frozen food to London Gateway and a new route from Agadir to
Liverpool that will transport tomatoes.

Shipping disruption between 2021 and 2024

Global disruptions to shipping such as Russia’s invasion of Ukraine and the
attacks on shipping in the Red Sea (Strait of Bab al-Mandab) have affected the
movement of goods. These disruptions occurred within the context of challenges
already experienced by UK traders following the UK leaving the EU. The disruption
in the Red Sea and Black Sea at a global level is covered in more detail in Theme
1 (see Indicator 1.3.3 for a case study on the role of maritime trade chokepoints in
global food security). From a UK perspective, the disruptions primarily affected

256



prices, rather than supply. Global trade was diverted via The Cape of Good Hope,
adding 10 to 20 days to shipping times, increasing transportation costs. The ability
shown by traders to adjust to localised disruption by choosing alternative routes
demonstrated some resilience in the supply chain.

The figures below set out global maritime chokepoints for important food imports
and inputs to food production. While traders can find different routes in cases of
disruption, the effects of disruption will depend on the level of concentration for
different goods. Soybeans and rice passing through the Strait of Malacca and
Phosphatic fertiliser passing through the Strait of Gibraltar show notably high
levels of concentration. There is an evidence gap on implications of these
chokepoints for UK supply.

Figure 3.2.2c: Annual maritime chokepoint throughput of maize, wheat, rice, and
soybean as a share of global total trade, 2022

Source: Chatham House Maritime Analysis Tool; Chatham House (2022),
resourcetrade.earth (2022 data)
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Figure 3.2.2d: Share of global trade in fertilizers passing through key maritime
chokepoints, 2022.

Sources: Chatham House Maritime Analysis Tool; Chatham House (2022),
resourcetrade.earth (2022 data)
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Climate change impacts on UK ports

Climate change is expected to increase extreme weather events that could affect
the functioning of ports. A notable recent example affecting ports was the 2022
February storms which led to the temporary closure of the port of Dover to all
shipping (Kendon and others, 2023). Storm surge events of magnitudes that have
previously occurred in the UK are expected to affect larger areas of land in the
future due in part to higher mean sea levels (Bulgin and others, 2023). The pattern
of sea level rise is not uniform across the UK. The largest increases are projected
for the southern UK (close to the global mean), while projections are much lower
for northern parts of the UK (Met Office, 2022). Areas along the east coast,
through the English Channel to north Devon are expected to experience the most
significant increases in coastal risk based on sea-level rise and changing
frequency of weather patterns (Perks and others, 2023). Government, ports, and
many businesses have plans to reroute goods to other ports in this event, but the
combined effect of rerouting all east coast traffic would likely cause delays and
congestion at other ports. The JIT model of the supply chain makes it vulnerable to
this kind of disruption, with the greatest potential effects on availability of fresh
produce. The projected opening up of Arctic sea routes offers opportunities for
increased trade for the UK (Challinor and Benton, 2021), which could potentially
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increase resilience by diversifying the options available for shipping routes for
imports and exports.

3.2.3 Import flows

Rationale

The ability of food to enter the UK is an important consideration for stability of the
supply chain. This indicator tracks the volume of food, feed and drink feed imports
into the UK to assess the stability of that flow and the effect of any disrupting
factors or barriers to trade.

Headline evidence

Figure 3.2.3a: The volume of UK imports of agri-food (food, feed and drink), 2010
to 2023, MT

Source: HMRC
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may be lower than expected in 2021 and may be overstated in the first six months
of 2022.

The total volume of imports of food, feed and drink (FFD) entering the UK has
tended to reduce slightly between 2018 and 2023.
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In 2023, the volume imported from both the EU and Non-EU countries was 6%
lower than in 2018. While there was a sharp fall in imports from the EU in 2021,
immediately after the end of the transition period for leaving the EU, these imports
have since increased slightly, and the EU remains the UK’s largest external
supplier of food. In 2023, the EU accounted for 64% of the volume of UK imports.

Changes to trade flows, cannot be attributed to a single cause. The combined
effects of COVID-19 national and international lockdown restrictions, border
disruptions and changes to trade with the EU following the transition period and,
implementation of The UK-EU Trade and Co-operation Agreement (TCA) have all
contributed to changes in UK and global trade including the sharp fall in EU food
and feed imports in 2021. These and other factors will have an effect over a longer
period.

Supporting evidence
Changes to EU imports

Goods between the EU and the UK were previously under the same customs
arrangement. There was therefore no requirement for traders to complete sanitary
and phytosanitary (SPS) and rules of origin (RoO) checks and documentation. The
UK-EU Trade and Cooperation Agreement set out the terms of UK trade with the
EU from 1 January 2021, allowing zero tariffs and quotas on goods moving
between the EU and the UK provided those goods meet the RoO. From 2021
imports from the EU are required to adhere to RoO measures.

GB goods exported to the EU are also subject to third country customs and SPS
regimes. In comparison the UK Government has been phasing in border controls
for goods imports from the EU since 2021. Customs declarations are now
required for all imported goods and businesses must pre-notify imports of animals,
plants, and high-risk food and feed. Additionally, certain high-risk animals and
plants require health certificates and checks. The planned introduction of the
remaining controls has been postponed. These include health certification and
SPS checks on all agri-food products, physical SPS checks on EU imports at
designated Border Control Posts, and safety and security declarations (House of
Commons Library, 2023).

In August 2023, the UK government published its ‘Border Target Operating Model’
(BTOM), which set out the government’s plan for introducing new rules and
processes for imports into Great Britain, including from the EU. The BTOM has
been gradually introduced over the course of 2024. The BTOM is designed to
make better use of technology and data to reduce friction and the cost of border
controls for businesses and consumers. This new approach has brought in
biosecurity and food safety controls for goods coming from the EU, and uses a
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global risk-based model, data, and technology with the intention to reduce the
burden on businesses while protecting consumers.

For high-risk and medium-risk goods, the BTOM retains health certification and
border control post (BCP) inspection, albeit with frequently lower inspection rates
than under the EU model. Documentary-only checks are performed remotely
instead of all regulated goods having to present documents at a BCP. For low-risk
animal products as a matter of routine the UK only requires electronic pre-
notification. Low-risk plant produce (fruit and vegetables with no known specific
disease or pest risk associated) have been removed from import health control
requirements altogether. There are also no longer requirements for pre-
notification, with enhanced inland monitoring and surveillance in place to monitor
compliance with the UK's food safety and standards and to keep track of any
issues. The Safety and Security import controls model under the BTOM is
designed to minimise trader burdens and maintain border security while remaining
aligned with international standards.

The UK has been a longstanding net importer of food. Although global prices drive
the cost of imports, import requirements at the border contribute to the overall cost
of imports. These requirements include tariffs, complying with sanitary and
phytosanitary (SPS) and rules of origin (RoO) measures and other technical
barriers to trade. There may therefore be a risk where increased frictions as a
result of changes to border controls with the EU interact with wider inflationary
pressures, leading to price increases. Modelling suggests that the effect of the
new border model on the costs of food and drink will not be significant,
representing less than a 0.2 percentage point increase e in total over 3 years. The
consequences of a major outbreak of a human, plant or animal disease on the
economy could be far more severe.

Data on UK border control from the Border Target Operating Model (BTOM) was
not ready to be published in this UKFSR.

NI-GB border Changes

From 2021 to 2023, the flow of goods between Northern Ireland (NI) and Great
Britain (GB) were subject to the Northern Ireland Protocol. In February 2023, the
UK and EU agreed the Windsor Framework, which provides a new set of
arrangements to support the flow of trade within the UK internal markets.
Regulatory divergence between the EU and the UK affecting trade has been
limited to date. The Windsor Framework contains mechanisms to monitor and
manage regulatory divergence as it emerges to limit the effect of future EU and UK
rules changes on flow of trade. These include the Joint Consultative Working
Group structured sub-group on agri-food and the new Special Goods Body. Risks
to NI food supply are offset to a degree by smooth access to the EU market. There
is currently a data gap to show trade flows at a product level between NI and GB.

261



Sub-theme 3: Food business

3.3.1 Cyber security

Rationale

Cyber-attacks can target any point within the food system and other interlinked
systems (such as water, energy, transport) with a multitude of end goals. They
present potential disruption to the supply chain which poses a risk to food
availability. Attacks may affect the ability of businesses to buy goods and services,
move resources between locations, or sell goods and services. They can come in
the form of espionage, hacktivist attacks, phishing, insider threat, ransomware, or
another other type of criminal activity targeting the operations of a business.

This indicator uses government data to give high level picture of the risks to cyber
security. The UK government is constantly reviewing the risk of cyber-attacks to
the food system. The Cyber Security Breaches Survey gathers data on cyber
breaches and attacks to give an overview of national cyber resilience. Reporting
cyber breaches is not mandatory and the data available is not broken down to
show a food system specific picture. The survey was first published in 2017.
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Headline evidence

Figure 3.3.1a: The percentage of organisations identifying cyber breaches or
attacks, in the UK, 2017 to 2023

Source: Cyber Security Breaches Data Survey 2023, Department for Science,
Innovation and Technology, Figure 4.3
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has therefore been used for 2023 business trends.

There has been a decline in the proportion of businesses and charities reporting
any breaches or attacks. In 2023, 39% of Businesses reported any breaches or
attacks, compared to 32% in 2022 and 39% in 2021. This is a continuation of a
downward trend since 2017, with the exception of 2019. 2023 was also the first
year the number of charities reporting any breaches or attacks reduced,
decreasing from 30% in 2022 to 24% in 2023.

The decline in breaches or attacks identified in the Cyber Security Breaches
Survey is driven by micro and small businesses, down respectively from 36% and
48% in 2022, to 31% and 32% in 2023. The results for medium and large
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businesses are not significantly different from 2022. Standing at 59% for medium
businesses and 72% for large businesses in 2022, and 59% and 69% respectively
in 2023. This suggests that it is medium and larger businesses that are likely being
targeted. However, there are a range of possible reasons for long term decline.
For example, due to the self-reported nature of the data, smaller businesses may
lack the resources to participate in the survey.

Supporting evidence

Although the UK has seen a decline in reported cyber security breaches in the
recent term, increased use of technology in agriculture is presenting new risks to
security through threats such as malicious use of Artificial Intelligence (Al) and
ransomware attacks.

Cyber security remains the responsibility of each actor within the supply chain. In
the 2023 Annual Review, The National Cyber Security Centre (NCSC) highlighted
a number of threats that may change the wider UK threat landscape, including
malicious use of artificial intelligence, stating the following:

“Our adversaries — hostile states and cyber criminals — will seek to exploit Al
technology to enhance existing tradecraft. In the short term, Al technology is more
likely to amplify existing cyber threats than create wholly new ones, but it will
almost certainly sharply increase the speed and scale of some attacks. There is
now a significant amount of activity across the NCSC and wider government to
assess and respond to the potential threats and risk posed by Al.”

The review also highlighted the risk from attacks via ransomware. Ransomware
attacks make data inaccessible to the victim and/or their operating systems
inoperable, until a ransom is paid. The now-normal approach of stealing and
encrypting data continues to be the primary tactic that cyber criminals use to
maximise profits. However, data extortion attacks, in which data is stolen but not
encrypted are a growing trend in the threat landscape. Additionally, some groups
will encrypt data, and then threaten to leak the data as an escalation of the attack.
NCSC guidance recommends that all UK organisations take steps to protect
themselves from this and other threats.

A NCSC assessment using the Professional Head of Intelligence Assessment
(PHIA) Probability Yardstick shows that it is almost certain (95 to 100% probability)
that ransomware is the greatest disruptive threat to the food sector as it can be
targeted at almost all levels of the food supply chain. It is also highly likely (80 to
90% probability) that the increased connectivity in the agri-food sector makes it a
more accessible and therefore a more attractive target for threat actors. It is also
likely (55 to 75% probability) that threat actors see the agri-food sector as
particularly vulnerable to disruption or extortion due to its tight production
timescales and reliance on high productivity during particular seasons. An
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example of a potential new threat by cyber-attack to the agri-food sector since
2021 is the bricking of tractors used as a defensive tactic during Russia’s invasion
of Ukraine.

3.3.2 Diversity of food retailers
Rationale

In the UK most of the population access food from the national network of food
retailers. Retailers are a key link between producers (farmers, fishers,
manufacturing, importing), intermediaries (such as wholesalers), and consumers.

The diversity and size of the food retail sector ensures its resilience; no individual
retailer is responsible for feeding the nation. Additionally, by having a spread of
retailers, this ensures that consumers have agency within the food system by
giving consumers some control of where they procure their food. This indicator
tracks diversity of retailers by analysing changes in retailers’ market share. It also
considers consolidation and diversity in the wider food sector in the supporting
evidence. Alongside retailers, convenience stores allow for greater access to food.

Headline evidence
Figure 3.3.2a: Grocery market share, Great Britain, 2011 to 2024

Source: Kantar Worldpanel
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The most notable trend in the retail landscape in the last decade has been the
increase of market share for ‘discount’ retailers, notably Aldi and Lidl. Their
respective market share has both increased from around 2% in 2011 to around
10% (Aldi) and 8% (Lidl) respectively in 2023. This has generally been at the cost
of the biggest four retailers. However, market concentration has not changed
greatly. Kantar market share data is for Great Britain only. The combined market
share of the largest four food and drink retailers in GB accounted for about two
thirds of the overall market in 2024, unchanged from 2021. The top four
companies were different, with Aldi replacing Morrisons at number 4. Tesco
continued to command the largest market share at 27.9%. In Northern Ireland,
Tesco, Lidl, Sainsburys and Asda are the main companies in food retail with Tesco
also holding the largest share of the market.

Comparatively high levels of concentration in the UK agri-food supply chain have
created some wider concerns about effective competition and effect on
consumers, following the rise of food prices since Covid-19. The Competition and
Markets Authority (CMA) conducted analysis in 2023 and 2024 to determine
whether any failure in competition was contributing to prices being higher than
they would be in a well-functioning market. The CMA concluded that they did not
find widespread evidence of weak competition between retailers contributing
towards higher food prices during recent times of disruption.

Supporting evidence
Wider retail sector

Throughout the UK there are other outlets (1.8% of market share) and
independents (1.5% of market share) who provide consumers with access to
alternative supply chains. For example, there are box schemes with a focus on
UK-grown produce and/or short supply chains and Community Supported
Agriculture. These direct sales can provide an alternative retail route for UK
producers.

Convenience stores continue to be a fundamental part of food shopping for many
people, especially in rural and suburban areas. A convenience store is defined as
any retail premises that is under 3000 square feet in size. According to the
Association of Convenience Stores (ACS) 2024 report, the convenience store
sector has expanded considerably in the last 10 to 15 years, primarily due to
supermarket entry and expansion. The majority (around 70%) of convenience
stores are independently owned or operating under a symbol group (such as
Nisa). These stores represent a lower share of sales volume (CMA, 2023). The
role of convenience stores in offering additional access to food for consumers was
demonstrated during Covid-19 (Rybaczewska, Sulkowski and Bilan, 2021).
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At the same time, the food retail landscape has been transformed by the
emergence of online food retailers like Ocado (1.9% of market share) and Amazon
Fresh. In 2023, an estimated 11.2% of all UK grocery sales were completed online
(Mintel, 2024). Although this figure is slightly down from its peak during lockdown
restrictions in 2021, it represents a significant increase from pre-pandemic levels
and reflects how consumers have diversified their shopping habits. The physical
and digital access to food shops is covered substantially in Theme 4 (see
Indicators 4.2.1 Physical access to food shops and 4.2.2 Online access to food
shops).

Consolidation

Diversity is important to food security across the food system; a concentration or
hot spot at any point in the supply chain presents a potential vulnerability, whether
through cyber-attacks, climate change or other factors. While there is risk in
concentration, there are also some benefits. Large retailers in the UK benefit from
economies of scale, greater infrastructure, and access to resources, which can
give them flexibility in response to shocks and mean that they are less likely to go
out of business. Similarly, consolidation in the food manufacturing sector has also
generated benefits, with larger companies better positioned to invest in
innovations and technology to increase efficiency.

Consolidated sectors may facilitate an imbalance of market power. Some market
actors can strongly influence the terms of trade with other market actors, affecting
the prices paid for commodities (Clapp, 2022). Concentration also affects
consumer choice. Often the products that appear in food retail are similar because
different brands are owned by the same food processing conglomerates. Equally,
large food retailers typically own multiple grocery chains within concentrated
domestic markets, giving the false appearance of choice to consumers (Clapp,
2022). There is limited public data on levels of consolidation in the intermediate
stages of the supply chain, such as food processing and manufacturing.

3.3.3 Business resilience
Rationale

Significant parts of the food supply chain are owned and operated by thousands of
private businesses. The food supply chain is therefore dependent on the economic
and financial health of food businesses that allows them to survive and adapt
through shocks and be prepared for future risks. Over the long-term business
health can help businesses invest and be prepared for future risks, whereas
business uncertainty and low confidence can be a barrier to making changes
towards greater resilience and sustainability — what has been called a food system
‘lock-in’. There is no single metric for business stability and resilience.
Consequently, this indicator tracks various statistics both at the micro (firm) level
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and the macro (economy) level. These include the level of business investment,
the entry and exit of firms in the food sector, total factor productivity, farmer
income and confidence.

Headline evidence

Figure 3.3.3a: Business investment quarterly figures (real value) — food, drink,
and tobacco, UK, Q1 2014 to Q2 2024

Source: ONS, 2024
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Note: Chained volume measures (CVM) show real terms value of quarterly
business investment in food, drink, and tobacco from 2014 to 2024. This removes
the effect of inflation. Tobacco is minimal, representing about 4% of the total.

Business investment means net capital expenditure by businesses, including
spending on machinery, building work, transport equipment and computer
hardware. Investment is an indicator of businesses confidence in future viability
and opportunities to grow, while low investment indicates low business confidence
and uncertain conditions. Investment levels can also indicate the extent to which
businesses are taking steps to ensure future resilience and preparedness for risks.

From 2014 to 2019, investment levels in food, drink and tobacco generally
increased, with the exception of 2016 (EU referendum), where they dipped.
Investment levels recovered and reached their highest point in 2019 (£1.294m),
before dropping to £866m in 2020 following COVID-19. Investment levels
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increased again in 2021 to £1.215m and then fluctuated in 2021 and 2022 during
the period of the UK leaving the EU and Russia’s invasion of Ukraine. In 2023,
business investment trends suggested a broadly stable picture, with total
investment increasing by 5.7% in 2023 compared to 2022. Investment levels as of
quarter 2 in 2024 remain lower than pre-2021 levels suggesting that the sector is
still recovering.

The dips in investment levels correspond with the effects of shocks and could
explain the subsequent uncertainty they caused. Although investment has
remained below pre-disruption levels, the trend of recovery following each period
of uncertainty indicates some resilience within the food supply chain. Industry
reports suggest that uncertain economic conditions may deter future investment.
The increased need to respond to short term shocks risks diversion away from
investing in long-term resilience to international market competition and shocks.
Long term investment may build capacity and flexibility in manufacturing supply, to
bolster the sector’s resilience (OECD, 2024).

The World Economic Forum Global Risk Perception Survey 2023/2024 Survey
gives an indication of the risks which businesses perceive in the short and long
term, which may be affecting levels of confidence. The 2023/2024 survey results
suggest that misinformation and disinformation are perceived as the risks which
are most likely to have an effect in the next 2 years. Economic risks were also
prevalent in the top ten short term perceived risks, with inflation (number 7) and
economic downturn (number 9). Over the longer term the perceived risk landscape
changes. In the next 10 years environmental and technological risks are among
those expected to worsen, with all environmental risks such as extreme weather
(number 1), critical change to earth systems (number 2), biodiversity loss and
ecosystem collapse (number 3) and natural resource shortages (number 4) ranked
in the top 10 perceived risks.
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Supporting evidence
Business entries/exits

Figure 3.3.3b: Entry and exit of firms as percentage of firms in the Food and Drink
Manufacturing Sector, UK, 2017 to 2022

Source: ONS Business Demography
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As with investment, the entry and exit of firms in a sector can give an indication of
business confidence, as well as competitiveness and economic stability. In
combination, high levels of entry and of exit can be indicative of a highly dynamic
and competitive sector. It suggests that positive prospects are incentivising
companies to enter the sector, and at the same time high levels of competition are
pushing poor performers out of the sector. Elevated levels of business exit without
elevated business entries births could indicate poor business performance.
Elevated business birth without elevated exits could indicate high business
confidence and economic stability because of the inherent risk of starting a new
business, but the lower exits could signal weak competition.

Figure 3.3.3b above shows the entry and exit rates of firms in the Food and Drink
Manufacturing sector (FDM) from 2017 to 2022. The data suggests that the sector
is highly dynamic and competitive, with high levels of entries and exits.
Furthermore, business birth rates have consistently been above death rates, and
the FDM sector appears relatively healthy in terms of business demography
compared to other sectors of the economy. The business birth rate for FDM stood
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at 12.8% in 2022, which was higher than the UK average of 11.5%, and the
business death rate was lower than the UK average at 10.1% compared to 11.8%
(ONS, 2021). 2020 and 2021 were two years of decline in business death rates,
which could reflect the financial support offered by the government during the
Covid-19 pandemic. In 2022 there was an increase in business exits, which may
reflect effects from the spike in input prices. As a result, the gap between entry
and exit narrowed substantially in 2022.

Overall, the persistent high levels of entries as well as the healthier performance
(in terms of business demography) compared to other sectors, and the high levels
of churn (firm turnover) suggest that FDM continues to be an attractive,
competitive, and dynamic sector for businesses. Yet, the trend in death rates
seems to show vulnerabilities to shocks and uncertainty within the sector.
Vulnerability is further suggested by the number of food manufacturing
insolvencies increasing from 75 in 2017 to 190 in 2023, while drink manufacturing
insolvencies increased from 23 to 85 over the same period.

Total factor productivity

Total factor productivity reflects the sector’s ability to adapt and innovate to
enhance efficiency. It is also explored in Theme 2 (see Indicator 2.2.3 Agricultural
productivity). The statistic is a measure of relative efficiency of converting inputs to
outputs (through, for example, new product development). Maintaining and
recovering productivity during and after shocks to the sector indicates business
resilience. Additionally, productivity growth in the food sub-sectors can be a
catalyst for economic growth by ensuring an enabling environment for private
sector investment.
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Figure 3.3.3c: Total factor productivity in the food chain, in comparison to the
wider economy, UK, 2000 to 2022

Source: Food chain productivity, Defra
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Figure 3.3.3d: Total factor productivity across the different sectors of the food
chain; agriculture, manufacturing, wholesale, catering, retail. UK, 2000 to 2022

Source: Food chain productivity, Defra
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Figure 3.3.3c above shows a general upward trend in total factor productivity
(TFP) in the last 10 years for both the food chain and wider economy. Productivity
fell in 2014 due in part to declines in the manufacturing and retail sector, and in
2020 due to the Covid-19 pandemic which affected the catering sector heavily. In
2022, the productivity of the food chain increased by 2% from 2021 while the
productivity of the wider economy increased by 2.6%. Both index values
demonstrate recoveries since the end of the Covid-19 pandemic. In the 10 years
prior to 2022, the average annual growth rate of the food chain was 0.8% while the
wider economy’s average annual growth rate was 0.4%.

Figure 3.3.3d above shows that since 2020 the productivity of all sectors has
grown at varying rates. All sectors with the exception of retail and wholesale
experienced a dip between 2019 and 2020 following Covid-19. Catering was
particularly affected. Following the dip in 2019 and 2020, the productivity of
disrupted sectors bounced back to pre-2019 levels. In contrast, retail sector TFP
increased in both 2020 and 2021 before falling slightly in 2022 (down 0.6%).
TFP of the agricultural industry in the UK decreased by 5.1% between 2022 and
2023. This was driven by a decrease in the volume of outputs and a slight
increase in the volume of inputs. TFP for agriculture is covered in Theme 2 (see
Indicator 2.2.3 Agricultural productivity).
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Farm business Income

Figure 3.3.3e: Farm Business Income by UK country, all farms, 2009/10 to
2022/23
Source: UK Farm Business Surveys
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Note:

1. The Farm Business Survey does not include farms below a threshold of
€25,000 for England, Scotland, and Wales. For Northern Ireland, the threshold is
€15,000.

2. Additionally, for Northern Ireland, results are presented for farms with a
Standard Labour Requirement of at least 0.5 (see glossary).

3. The breaks in series indicate changes in the Standard Output (SO) coefficient
base years.

Farm Business Income (FBI) is the output generated by the farm business minus
total farm costs. Figure 3.3.3e above shows that farm business income in the UK
has generally increased over since 2009/10, with the largest increases in England
and Scotland. However, this has not been a stable trajectory. In some years
income decreased across the UK by notable proportions in the range of around 5
to 30%. For example, in 2012, extremely poor weather affected food production
across the UK, leading to lower outputs and therefore lower overall FBI. 2021
showed a sharp rise in FBI across the UK due to a range of factors for example,
improved return on agricultural activities in England, favourable growing conditions
in Wales and higher output prices in Scotland and Northern Ireland. The most
recent data for 2022/2023 (not in the chart) shows a mixed picture.
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Figure 3.3.3f: Average Farm Business income (£ per farm) on cropping farms by
cost centre, (real terms), England 2021/2022 to 2022/2023

Source: Monitoring the agricultural transition period in England, 2022/23, Defra
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Figure 3.3.3g: Average Farm Business income (£ per farm) on livestock farms by
cost centre, (real terms), England 2021/2022 to 2022/2023

Source: Monitoring the agricultural transition period in England, 2022/23, Defra
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Farm Income at a farm level

Figures 3.3.3f and 3.3.3g use data on England to give both an indication of recent
variation in FBI across different farm types for 2022/2023, and an indication of the
immediate effects of Russia’s invasion of Ukraine. There was an overall increase
in total income for this period, with high rises for some sectors outweighing losses
for others. The variation across farm types is due to a number of factors including
production costs, farm size, farm location and soil type on the farm. For some
farming sectors such as cereal and dairy farms, FBI increased because output
costs offset increased input costs due to factors such as high prices and a good
harvest. In contrast, FBI decreased for a number of farming sectors such as
general cropping, grazing livestock, both lowland and those in Less Favoured
Areas (LFA), poultry and mixed farms. The latest FBI data was published
November 14, 2024. FBI fell for all farm types in 2023/24 except for pig farms and
poultry farms. The decrease varied across farm type and should be viewed in
context of longer-term trends as the fall in income followed exceptional highs for
some farm types in 2020/21 and 2022/23.
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Basic Payment Scheme reduction in England

Across all farm types in England, the average Basic Payment Scheme (BPS)
payment received decreased from approximately £28,400 (55% of total FBI) in
2020/21 to £22,700 (around 25% of FBI) in 2022/23, which was a 20% reduction.
The importance of the BPS income varies considerably across individual farm
types. In 2022/23 BPS income made up 24% of total FBI, with grazing livestock
and mixed farms being the most reliant on the payments in both 2020/21 and
2022/23. Figures 3.3.3f and 3.3.3g above show that for some years for these farm
types, BPS income can be the difference between profit and non-profit. Following
the 2024 Autumn Budget, direct BPS payments in England are now being phased
out between 2021 and 2025, (previously between 2021 and 2027). Reductions are
being applied to the total payment in each year during this period and this includes
the BPS payments. Additionally, from 2024, the BPS will be delinked from land.

Other income streams (agri-environment and diversification)

The implications of reduced BPS income are uncertain. Attempts to recoup income
could involve a range of other income streams. As BPS payments reduce during
the agricultural transition period, other payments and grants are being introduced.
These are designed to focus on environmental outcomes and supporting
investment on farms. Agri-environment payments to some extent mitigate the loss
of income from BPS payment reductions, but do not fully substitute that form of
income. The payment equated to around 10% of total FBI in 2022/23 which was
the same proportion as in 2020/21. For farm types such as Less Favoured Area
(LFA) grazing livestock farms, payments associated with agri-environment activity
equated to almost a third of total FBI in 2020/21 and around half of total FBI in
2022/23. At the all-farm level, income from payments associated with agri-
environment activity showed a 73% increase to £9,200 per farm in 2022/23
compared to the pre agricultural transition level of 2020/21 before basic payments
began to be phased out. Some farm businesses may look to stabilise overall
income through increased diversification to activities with higher revenues (Berry,
Vigani and Urquhart, 2022). 69% of farm businesses in England had some
diversified activity in the period 2022 to /2023, an increase of approximately 12
percentage points from 2013/14.

Liabilities

Another measure of farm business resilience is the level of indebtedness, as
measured by their total liabilities. Liabilities are the total debt (short-term and long-
term) that the farm business holds, including mortgages, long-term loans and
monies owed for hire purchases, leasing, and overdrafts. A farm with high levels of
liabilities will require consistent income flows to ensure that interest payments can
be met. In the last 10 years the average level of debt across all farms has
generally been increasing in current terms from £172,100 in 2013/14 to 294,600 in

277



2022/23. At a sectoral level, most farm types saw an increase in their levels of
liabilities between 2021/22 and 2022/23. The highest level of average liabilities in
2022/23 was seen in specialist pig and poultry farms. The largest rise in average
levels of debt was seen in horticulture farms, which increased by 52% to £271,300
per farm in 2022/23. Measures such as liabilities can be considered alongside
other indicators of financial health such as net worth, gearing ratio, liquidity, net
interest payments as a proportion of FBI and return on capital employed.

Confidence

The National Farmers’ Union’s (NFU) Farmer Confidence Survey and Defra’s
Farmer Opinion Tracker show confidence in the agricultural sector for 2023 to
2024. They show sharp increases in uncertainty due to shocks and change. The
NFU survey for both short-term (1-year) & mid-term (3-year) confidence levels
were at their lowest levels recorded since the survey began in 2010. The leading
concern in the short term was the effect of extreme weather, while the phasing out
of the Basic Payment Scheme, the price of inputs, and regulation and legislation
were the top three concerns for 2024.

Defra’s Farmer Opinion Tracker also asks respondents how they feel about their
future in farming, considering the changes to existing payments or regulations and
future schemes that will become available. In April 2024, farmers on 40% (down
13% from April 2021) of holdings felt positive about their own future in farming
(very positive 6%; somewhat positive 34%). Approximately 51% (up 13% from
April 2021) indicated that they are not at all positive and the remaining 9% (no
change from April 2021) are unsure how they feel about their own future in
farming.
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Theme 4: Food Security at Household
Level

Introduction
Theme definition

This theme looks at access to food and a healthy and sustainable diet at the
household level. People’s access to the food they want and need to live a healthy
active life is at the forefront of the 1996 World Food Summit food security
definition. The stability of food security at the household level is enabled by the
systems covered in the other themes. The theme measures household food
security by tracking changes in experience-based measures of household food
security, household expenditure and food prices, the uptake of interventions
designed to support access to food, in-person and online retail, the nutritional
intake of the population and emissions and environmental impacts associated with
the UK food supply chain. The implications of UK consumption for UK food
production are covered in more detail in Theme 2 UK Food Supply Sources. The
theme opens by measuring trends in food affordability, including food expenditure
and inflation, and use of food aid (Sub-theme 1). This is followed by an analysis of
access to food shops across the country, both in terms of digital and physical
access to food (Sub-theme 2). The chapter closes with an exploration of UK diets
and consumption patterns (Sub-theme 3).

This edition of the UKFSR includes five new indicators to reflect other important
dimensions of household food security and new available data. These cover the
use of food aid (which includes the delivery of food parcels, food banks and social
supermarkets) (4.1.5), digital access to food shops (4.2.2) and UK dietary patterns
(4.3.1 t0 4.3.3). There is also greater coverage of the experiences of different
groups including vulnerable groups who are at much higher risk of food insecurity
than the rest of the population.

Qualitative data is used to give some insight into the lived experience of food
security in the UK, and to capture nuances not shown by national surveys. In
particular, Indicator 4.3.2 on healthy diets includes a case study on the lived
experience of food insecurity and its impact on health.

In terms of the dimensions of food security, accessibility is the focus in this theme
with most indicators assessing changes to the affordability, allocation and
preference of food at the household level. This includes considerations of agency,
or the ability, of consumers to determine the food they eat. Stability and
sustainability of household food security are also key areas measured. Two dietary
indicators measure changes to the nutritional value of UK food consumption. The
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theme tracks variation in food security across social groups to surface where
impacts of food insecurity are most acutely felt.

Overall Findings

¢ While a large majority of households in the UK continue to be food
secure, there has been a notable decrease in food secure households
(defined as access by all people at all times to enough food for an active,
healthy life) which has coincided with increased financial pressures to
household budgets from both general high inflation and food inflation. Over
the last three years, major factors affecting household-level food security
have included the period of high inflation between 2021 and 2023, which
saw rises in consumer price inflation outstrip wage growth, and, from 2020,
the coronavirus (COVID-19) pandemic led to disruptions affecting
businesses and consumers.
Key statistic: The proportion of food secure households declined from 92%
in financial year ending (FYE) 2020 to 90% in FYE 2023 (see Indicator
4.1.1 Household food security status).

e Across the indicators rates of food insecurity vary greatly by
demographics, with a notable difference in levels and experiences
between income groups. Low-income and disabled groups continue to be
at disproportionately high risk of household food insecurity and its potential
negative impacts. General inflation including energy price increases have
heightened the risk of these households needing to make difficult trade-offs
with their food budgets, including choosing how much to spend on heating
and food.

Key statistic: 84% of households with disabled people are classified as
food secure compared to 94% for households without disabled people in
FYE 2023 (see Indicator 4.1.1 Household food security status).

e Over the period covered by this report there has been a rise in food
aid usage, with those accessing services being the most food insecure.
These tend to be working age adults in receipt of means tested benefits and
or living alone, disabled people, households with children and those in
rented housing.

Key statistic: In FYE 2023, 3.3% of all households used a food bank in the
last 12 months, while 1.4% used one in the last 30 days (see Indicator 4.1.5
Food aid). These figures are higher for households with ‘low’ and ‘very low’

household food security at 14% and 31% respectively for households which
used a food bank in the past 12 months (see Indicator 4.1.5 Food aid).

e There has been a notable rise in inflation both overall and for the

category of food and non-alcoholic beverages since the beginning of
2021. Food price inflation was higher than general inflation and spiked to
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45-year high in 2023. UK food price inflation was among the highest of the
G7 economies in 2023. Inflation rates began to fall in 2023, and are now
returning to pre-pandemic levels.

Key statistic: Over the last three years, inflation for food and non-alcoholic
beverages peaked in March 2023 at 19.2% while overall inflation peaked in
October 2022 at 9.6% (see Indicator 4.1.3 Price changes of main food
groups and Theme 3 Indicator 3.1.5 Energy).

There has been a growth in online retail, with online food shopping
peaking during the pandemic. Regional differences remain across in-
person access to food shops.

Key statistic: During the pandemic, there was a rapid increase in online
food shopping from 5.4% of all food shopping being carried out online in
February 2020 to 12.4% in January 2021, while 37.5% of all retailing was
online at its peak in February 2021. Online food shopping declined to 9.2%,
while all retailing declined to 27.7% by September 2024, reflecting a return
to in-store shopping but also a lasting increase in online food shopping
compared to pre-pandemic figures (see Indicator 4.2.2 Online access to
food shops).

Most people do not meet government dietary recommendations, with
those from lower-income groups less likely to meet recommendations than
those from the highest-income groups.

Key statistic: Mean intakes of saturated fat, free sugars and salt exceeded
the recommended maximum, and mean intakes of fibre, fruits and
vegetables, and oily fish fell below the recommended minimum across
adults in 2019. While no income group meets dietary recommendations,
those on higher incomes are typically closer to meeting some of the dietary
recommendations with the poorest 10% eating on average 42% less fruits
and vegetables than recommended, compared to the richest who eat 13%
less (see Indicator 4.3.2 Healthy diet).

The UK diet is becoming more environmentally sustainable in terms of
lower food-related greenhouse gas (GHG) emissions. However, UK
consumption of food commodities is also associated with a recent uptick in
impacts on deforestation, water scarcity and biodiversity loss.

Key statistic: From 2019 to 2021 UK GHG food-related emissions have
broadly remained stable or shown some notable decreases depending on
the supply chain stage, with a notable decrease in emissions from imports
which fell from 58 MtCO2e in 2019 to 54 MtCO2e in 2021 . Similarly, the
supply chain and consumer sector saw a downward trend over the same
period, decreasing from 36 MtCO2e in 2019 to 33 MtCO2e in 2020, with a
small rise to 34 MtCO2e in 2021 (see Indicator 4.3.3 Sustainable diet).
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Cross-theme links

By measuring the accessibility and utilisation of food in the UK, Theme 4 analyses
the outcome of the sourcing and supply of food (enabling the availability of food)
covered across Themes 1 to 3. Cumulative costs passed on from these parts of
the supply chain have driven food inflation and therefore reduced accessibility.

Food prices increasing coincided with more prominent self-reporting of food prices
as a consumer concern (when prompted). This is explored further in Theme 5
Food Safety and Consumer Confidence.

In the other direction, sourcing and supply of food covered in Themes 1 to 3 are
influenced by consumer choice. What consumers prefer to purchase in part drives
what is profitable for retailers to stock or farmers to farm, whether that is fruit
grown abroad, home-produced chicken meat or highly processed foods requiring
complex inputs.
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Sub-theme 1: Affordability

4.1.1 Household food security status

Rationale

Emerging trends of household food insecurity reported by households play an
important role in understanding levels of household food security across the
country and how this is affected by the affordability of food.

Government statistics on household food insecurity come from the Family
Resources Survey (FRS) which defines ‘household food security’ as ‘a measure of
whether households have sufficient food to facilitate an active and healthy
lifestyle.” The survey asks questions related to the household’s experience in the
30 days immediately before the interview to explore the financial situation of
households and how that affects their access to food and to provide a household
‘score’ for food security.

Here, ‘food secure’ combines households classified as having high and marginal
levels of household food security, and they are considered to have sufficient,
varied food to facilitate an active and healthy lifestyle. ‘Food insecure’ households
are classified as having low and very low levels of household food security where
there is risk of, or lack of access to, sufficient, varied food. Further information on
the FRS methodology is covered below under ‘supporting evidence.’
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Headline evidence

Figure 4.1.1a: Household food security status of all households in the UK, FYE
2020 to FYE 2023

Source: Family Resources Survey, Department of Work and Pensions (DWP)
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Note: Individual figures have been rounded independently, so the sum of
component items will not necessarily equal the totals shown.

In the UK, in FYE 2023, 90% of households were classed as being food secure
(‘high’ or ‘marginal’ food security) and 10% as being food insecure (‘low’ or ‘very
low’ food security). The proportion of food secure households declined from 92%
in FYE 2020 to 90% in FYE 2023. FYE 2023 marks the lowest proportion of
households experiencing food security since the introduction of household food
security to the FRS in FYE 2020. Supporting evidence tracks how levels of food
security vary across the population to show where risks are more acute.

Supporting evidence

It is worth noting that interventions started during the coronavirus (COVID-19)
pandemic, such as the furlough scheme and £20 uplift to universal credit which
were in place until Autumn 2021, may have contributed to lower food insecurity in
FYE 2021 and FYE 2022. Cost of Living payments were also introduced from
2022 to help with the cost of living from 2022 to 2024.
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Differences in methodologies

This indicator uses data from 3 different surveys on food security: DWP’s FRS, the
FSA's Food and You 2 Survey and the Food Foundation’s Food Insecurity
Tracker. All 3 surveys use questions from the United States Department of
Agriculture's Food Security Survey module, enabling international comparisons.
However, the surveys differ in some ways such as the survey method, sample
size, frequency, time periods and recall period, therefore results cannot be
compared. All 3 datasets are included because there are many ways to conduct
surveys, and all have pros and cons.

The FRS is an annual survey which has a sample size of about 20,000
households in the UK. It classifies respondents based on their survey responses to
questions on their access to food and how this has been affected by the financial
situation of the household. Data on food security has been part of the FRS since
FYE 2020. ‘Food insecure’ in this survey means access to adequate food is limited
by a lack of money and other resources.

In contrast to many Household questions on the FRS, for Food Security questions
the interviewer asks the person with the most responsibility for buying and
preparing food in the household to assess their overall household food security
within the last 30 days by answering a series of questions. It is important to note
that in many cases this is not the same person as the Head of Household. The
questions asked include experiences of worrying about food running out, being
unable to afford a balanced meal, experiencing hunger, and missing meals in the
past 30 days. In a household with more than one person, the Head of Household
is defined as “the householder with the highest personal income, taking all sources
of income into account. If there are two or more householders who have the same
income, the Head of Household is the elder.”

The Food and You 2 survey has been carried out twice a year since 2020. The
survey is conducted with adults (aged 16 years or over) living in households in
England, Wales and Northern Ireland. Households are selected at random and up
to 2 adults in each household can take part. Approximately 5,800 adults from
around 4,000 households take part in each survey. Respondents can take part
online or by post. Food security is measured using the USDA’s adult food security
module using a 12-month recall period. More detail on the survey methodology
can be found in the technical report.

The Food Foundation Food Insecurity Tracker is run twice a year across the UK
with normally a sample size of about 5,000 to 6,000 adults, while every few
surveys there are about 10,000 adults sampled. The survey was first conducted in
March 2020, at the start of the COVID-19 pandemic.
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While the 30-day reference period used in the FRS may have some limitations in
that it can provide only a snapshot of food insecurity at a given time, it has a
comparatively large sample size, covers the whole of the UK and is a useful
measurement to have alongside data on income, benefit recipients and
sociodemographic characteristics. Findings from the FRS are complemented by
findings from the FSA’s Food and You 2 Survey, which has a shorter lag time
before publication and is published twice a year. The Food Foundation’s Food
Insecurity Tracker has more recent data than both the other surveys, with the
latest period covered being June to July 2024.

Income

Food security increases as incomes increase. In the Family Resource Survey, in
FYE 2023, 81% of households with gross weekly incomes of less than £200 per
week were food secure (72% high; 9% marginal). This is almost unchanged from
FYE 2020 when 81% of households were food secure, but 74% were high while
7% were marginal. 97% of households with a gross weekly income of £1000 or
more were food secure in FYE 2023, similar to in FYE 2020 when 98% were food
secure.

The FRS shows that in FYE 2023 households on any income-related benefit were
less likely to be food secure with only 70% of households being food secure (57%
high; 13% marginal) compared with all households with 90% food secure (83%
high; 7% marginal). This has gone down from FYE 2020 when 75% of households
on income-related benefits were food secure (64% high, 11% marginal).

Households receiving Income Support were the least likely to be food secure in
FYE 2023, at 58%, down from 64% in FYE 2020 when households on Jobseeker’s
Allowance were the least likely to be food secure (63%). Households receiving
Universal Credit had the lowest proportion with high household food security in
FYE 2023, with 42%. In FYE 2020 it was 45%, however the position was
unchanged.

Data from the Households Below Average Income dataset shows that in FYE 2023
78% of individuals living in households with less than 60% of contemporary
median household income (before housing costs) were living in a household which
was food secure. This shows a decrease since FYE 2020 when 81% were food
secure. Children living in households with less than 60% of contemporary median
household income (before housing costs) were slightly less likely to be food
secure, with only 70% living in a household which is food secure in FYE 2023,
compared to 74% in FYE 2020.
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Region

Figure 4.1.1b: Household food security status by region/country in the UK, FYE
2023

Source: Family Resources Survey, DWP
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Geographical differences remain across the UK in FYE 2023 with the lowest rate
of food security in the North West (87%) followed by the North East, Yorkshire and
the Humber, and the West Midlands, each with 88% of households being food
secure (Figure 4.1.1b). Food security was highest in the East, South East and
South West of England, where 92% of households were food secure in all three
regions. Within the individual countries of the UK, Scotland had the lowest
percentage of households which were food secure at 89% while Northern Ireland
had the highest at 91%.

Geographical differences were similar in EYE 2020, when the North East had the
lowest percentage of households which were food secure at 89%, followed by the
North West at 90%. The East of England had the highest percentage of
households which were food secure at 95%, followed by the South East and South
West with 94%. Food security was similar throughout the UK with the percentage
of households that were food secure in all countries being either 92% or 93%.
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Disability status

Figure 4.1.1c: Household food security status by disability in the UK, FYE 2023

Source: Family Resources Survey, DWP
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Households with disabled adults tend to experience lower food security compared
to those without disabled members. In FYE 2023, households without disabled
adults had a higher proportion of food security, with 94% classified as food secure
(88% high, 6% marginal) (Figure 4.1.1c). In contrast, households with one or more
disabled adults exhibited lower levels of food security, with 84% classified as food
secure (76% high, 8% marginal).

This is lower than in FYE 2020 when 88% of households with one or more
disabled adults were food secure. Similar to FYE 2023, in FYE 2020 95% of
households with no disabled adults were food secure.

The number and type of disabilities are associated with higher risk of food
insecurity. A combination of physical and cognitive disabilities, as well as having
multiple disabilities, are each independently associated with higher risk of food
insecurity (Hadfield-Spoor, Avendaro and Loopstra, 2022).
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Age

Figure 4.1.1d: Household food security by age of head of household in the UK,
FYE 2023

Source: Family Resources Survey, DWP
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Food security tends to improve as the age of the head of the household increases.

In FYE 2023 the youngest age group, 16 to 24, shows the lowest level of food
security, with only 79% classified as food secure (compared with 85% in FYE
2020) (Figure 4.1.1d). This trend is similarly reflected in households headed by
individuals aged 25 to 34 and 35 to 44, where 87% are food secure (compared to
90% and 88% respectively in FYE 2020).

Conversely, households where the head is aged 85 and over had the highest level
of food security in FYE 2023, with 98% classified as food secure (in line with 99%
food secure in FYE 2020). Similarly, households headed by individuals aged 75 to
84 also showed high levels of food security, with 98% classified as food secure
(compared to 99% in FYE 2020).
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Ethnicity

Figure 4.1.1e: Household food security by ethnicity of head of household, FYE
2021, 2022 and 2023 as a 3-year average

Source: Family Resources Survey, DWP
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Levels of household food security vary by ethnicity. The latest household food
security data by ethnicity is published as the average of the last 3 years, covering
FYE 2021, 2022 and 2023 while FYE 2020 was published as a single year of data.

In the 3 years preceding FYE 2023, White households had the highest level of
food security, with approximately 93% classified as food secure (88% high, 5%
marginal) (Figure 4.1.1e). This is unchanged since FYE 2020.

In contrast, Black, African, Caribbean or Black British households had the lowest
level of food security in the 3 years to FYE 2023, with about 79% classified as food
secure (66% high, 13% marginal); similar to FYE 2020 when 81% were food
secure (74% high, 7% marginal).
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Composition of household

In FYE 2023, 92% of households without children were food secure, compared to
85% of households with children. This shows a decrease in the percentage of food
secure households from FYE 2020, when 94% of households without children
were food secure, and 89% of households with children. The households with the
highest percentage which are food secure in FYE 2023 were those with 2 adults,
both over the age of state pension (99%) while those households with only one
adult, but 3 or more children had the lowest percentage (57%).

Findings from the FSA’s Food and You 2 Survey

The Food Standards Agency has been conducting the Food and You 2 survey
twice a year since 2020. This official statistic survey measures consumers’ self-
reported knowledge, attitudes and behaviours in relation to food safety and other
food issues, including food insecurity. The survey is conducted with adults (16
years and over) living in households in England, Wales, and Northern Ireland.

The Food and You 2 survey reported that following a period of stability between
Wave 1 (July to October 2020) and Wave 3 (April to June 2021) there was an
increase in the percentage of respondents classified as food insecure (low or very
low food security) from 15% in Wave 3 (April to June 2021) to 25% in Wave 6
(October 2022 to January 2023). The percentage of households classified as food
insecure remained unchanged at 25% in Wave 7 (April to July 2023).

The Food and You 2 survey reports higher levels of food insecurity among some
groups of respondents. This includes younger adults, those with a lower
household income, those who are long-term unemployed, households with
children, those living in urban areas, and those with a long-term health condition.

Findings from the Food Foundation’s Food Insecurity Tracker

In an online survey of 6,177 adults across June and July 2024, the Food
Foundation found that 13.6% of households experienced moderate or severe food
insecurity (for definition see slide 2 of the Food Insecurity Tracker), up from 8.8%
in January 2022, peaking at 18.4% in September 2022. 12.2% of households were
having smaller meals or skipping meals in June 2024 up from 7.8% in January
2022, having peaked in September 2022 at 17.6%.

In June 2024, 18% of households with children experienced household food
insecurity, compared to 12.1% in January 2022, peaking at 25.8% in September
2022. This compares to 11.7% of households without children experiencing
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household food security in June 2024, rising from 7.8% in January 2022, having
also peaked in September 2022, at 16%.

In June 2024, 17% of households with one child were food insecure, compared to
26% of households with 4 or more children. In households which were headed by
a single adult with children, 31.4% were food insecure, compared to 15.9% of
multi-adult households with children. 41.9% of households in receipt of Universal
Credit were household food insecure, while only 10.6% of household not receiving
Universal Credit were food insecure in June 2024.

4.1.2 Household spending on food
Rationale

This indicator illustrates how growth in other household spending categories may
impact the budget available to spend on food. These other expenses include
housing, fuel and transport. Increases in costs for these lead to trade-offs with
food. As the lowest income groups spend higher proportions of their income on
food, the 'all households' metric is skewed by the top of the distribution, who spend
proportionally less. The middle and final quintiles provide additional data to
highlight how spending patterns change across income distributions.
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Headline evidence

Figure 4.1.2a: Average share of spend on food and non-alcoholic drinks, by
equivalised disposable income quintile group, in the UK, FYE 2005 to 2023

Source: Family Spending in the UK, Office for National Statistics (ONS)
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Note: Data is from both financial year and annual year reporting due to switches in
the survey methodology. In 2006, the ONS switched from financial year reporting
to annual years, then went back to financial years in FYE 2016 and this has since

remained as the chosen method.

In FYE 2023 food and non-alcoholic beverages represented 11.2% of household
expenditure in the UK and was the fifth largest category of household expenditure
after housing (net) and energy costs (18.6%), transport (14.0%), other expenditure
items (13.3%) (which includes mortgage interest payments and council tax as well
as spending on licences, holiday spending and cash gifts) and recreation and
culture (11.5%). The ONS provides an interactive chart to explore further
breakdowns.

There was an increase in the share of spend on food and non-alcoholic beverages
drink from FYE 2020 for all households, the highest quintile and the middle quintile
(0.4%, 0.3% and 0.2% respectively); however, the lowest quintile (poorest 20% of
households) saw a fall (0.3%). This was due to a reduction in spending in other
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areas such as eating out, holidays and leisure when lockdown restrictions were
imposed.

Figure 4.1.2a highlights that lower-income households spend a larger portion of
their income on food than higher-income households. In FYE 2023 food and non-
alcoholic beverages expenditure was higher than previous years as a proportion of
overall expenditure for households in the third quintile (middle 20%) and lowest
quintile (bottom 20%) by equivalised disposable income, at 11.8% and 14.4%
respectively. In contrast, the share of spend on food was 8.5% for households in
the highest quintile (richest 20% of households).

The last three years has seen an increase in pressure on household food budgets.
Following disruption to the trend due to the COVID-19 pandemic, this reduction in
food spend is a return towards proportions spent on food over the last 10 years.
However, other household pressures have increased with more volatile price
changes across inputs such as gas and electricity, since Russia’s invasion of
Ukraine (see Theme 3 Indicator 3.1.5 Energy Dependency for more information on
changes to energy prices). Electricity, gas and other fuels made up 6.5% of
average household expenditure in FYE 2023 (£37.10 per week), an increase from
4.8% in FYE 2021 (£23.20 per week), and contributed towards housing costs
which make up the largest expenditure category (Family Spending in the UK,
ONS).

Supporting evidence shows that food affordability has been under pressure over
the last few years. Actual spending on food in real terms dropped during the period
of high inflation. There are indications of trade-offs with food purchasing being
made due to rising costs in areas such as fuel and transportation.

Supporting evidence
Inflation

Since 2021 there have been pressures on household food budgets due to general
inflation, as well as food and drink inflation itself. While inflation remained low
during the height of the pandemic, it surpassed growth rates in real regular pay in
August 2021 when the annual rate for Consumer Prices Index including owner
occupiers' housing costs (CPIH) rose to 3% and wage growth fell to 1.8%. This
gap increased steadily for the remainder of 2021, driven by prices rising from a
slow reopening of global supply chains. This coincided with a lessening of COVID-
19 restrictions, and spending on food to eat at home falling by 11.3% from £69.20
in FYE 2021 to £62.20 in FYE 2022. Subsequent supply-side shocks caused by
Russia’s invasion of Ukraine led to further price rises, with household energy
inflation peaking at 88.9% in October 2022. At this time, the gap between CPIH
and wage growth was at its largest, with annual CPIH inflation rate at 9.6%,
exceeding regular pay growth at -2.7%. A reduction in business confidence early
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in 2022 likely affected prospects of higher wages, compounded by higher input
costs reflecting both energy volatility and commodity markets. Following the
inflationary peak, the wage-inflation gap decreased with wage growth beginning to
increase and inflation falling back for the remainder of 2023 and into 2024.

Weekly spend on food increased to £63.50 in FYE 2023, however, ONS cite that,
after adjusting for inflation, average weekly spending decreased across most
expenditure categories during FYE 2023. This included food, which saw a rise in
the nominal weekly average expenditure (1.3%) while having the largest reduction
in real terms expenditure (-7.5%). The impact of inflation on households is covered
in further detail in Indicator 4.1.3 Price changes of main food groups.

Food expenditure

The percentage of spend on food has remained relatively constant over the last
two decades; although there has been more volatility in the last three years, the
share of spend on food is now at similar levels to those seen in 2019 (Figure
4.1.2a). This is based on food bought for the home.
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Figure 4.1.2b: Average weekly household expenditure in the UK, in current prices,
FYE 2018 to 2023

Source: Family Spending, ONS
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Family Spending in the UK estimates that total household expenditure declined
sharply during the pandemic, dropping by £106.40 per week from £587.90 per
household per week in FYE 2020 to £481.50 in FYE 2021 (Figure 4.1.2b). Note
that these figures are in current prices, therefore not taking inflation into account.
As of FYE 2023, household expenditure has remained higher than in FYE 2021
but is slightly below (by £20.20) expenditure in FYE 2020 which was £567.70.

While spending in restaurants, cafes and takeaways (catering services) fell in FYE
2021 due to restrictions, from £41.30 per household per week in FYE 2020 to
£13.60 in FYE 2021, household food and non-alcoholic beverages expenditure
rose to take its place, from £63.70 in FYE 2020 to £69.20 in FYE 2021. In FYE
2022 and 2023 this spending pattern began to return to that previously seen in the
UK prior to the pandemic, although spending on catering services is still
substantially below that of FYE 2020.

The “Catering services” category is made up of spend on restaurant and café
meals, alcoholic drinks, take-away meals eaten at home, other take-away and
snack food, and contract catering (food) and canteens.
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While the proportion of household expenditure going on food and non-alcoholic
drinks has returned to pre-pandemic levels, actual expenditure on food and non-
alcoholic drinks in real terms is below pre-pandemic levels. Family Spending in the
UK shows that, after taking inflation into account (real terms), household spending
on food and non-alcoholic beverages dropped in FYE 2022 compared with FYE
2021 and FYE 2020.

ONS'’s analysis of their Consumer Trends publication shows that a significant
divergence between the current price and real terms measures of household
expenditure on food occurred from the start of the cost-of-living period from
Quarter 4 (October to December) 2021 onwards. Total food expenditure in the UK
(in current prices) increased sharply by £5.1 billion (17.4%) over the cost-of-living
period, Quarter 4 (October to December) 2021 to Quarter 2 (April to June) 2023.
By contrast, the real terms expenditure on food fell by 5.8% over the same period.
This suggests that households increasingly changed their behaviour, consuming
less food or switching to food of lower quality, while spending more in cash terms.

The fall in real terms expenditure on food is a further example of the cost-of-living
pressures faced by households. A decrease in the volume of food spending is a
relatively unusual change in consumer behaviour, again last seen to a lesser
degree after the financial crisis of 2008 to 2009.

Consumer behaviour change was also noted in the Food Standards Agency (FSA)
and Food Standards Scotland (FSS) publication Our Food 2023 which reported
that the actual amount spent, and types of products purchased changed in
response to changes in prices. Food prices remained top of the list of consumer
concerns across all four UK nations (72% of respondents in England, Wales and
Northern Ireland in July 2023 - Food and You 2, Wave 7, 93% of respondents in
Scotland in December 2023 - Food in Scotland Consumer Tracker, Wave 17).
Many consumers reported reducing their overall food consumption or opting for
cheaper alternatives for financial reasons. This is covered in further detail in
Indicator 4.1.3 Price changes of main food groups.

Competition with other costs

The recent increase in the costs of housing, fuel, transport and other essential
household items may have resulted in people being forced to choose whether to
allocate limited income to heating homes or to buying food. Data released by The
Food Foundation reported that 59% of households were worried that higher
energy prices will mean they have less money to buy food for themselves or their
family.

A report from the University of York, with real-time evidence from families living in
poverty, found that the compounding effect of high costs for energy and food can
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be detrimental to mental health, with both children and adults affected by
heightened stress and anxiety due to financial pressures. The health impact of
food insecurity is further explored in Indicator 4.3.2 Healthy diet.

According to a House of Lords Library report there is also a disproportionate effect
on people living with a disability as households with disabled people spend a
greater proportion of their income on food and energy. ONS data suggests that
spending on food and non-alcoholic beverages averages 14% of costs for disabled
households, compared to 11% for households with no disabled people.

Income

Figure 4.1.2c: Household income in the UK (before housing costs) of estimated
quintile medians, in pounds per week equivalised, FYE 1995 to FYE 2023, in FYE
2023 prices

Source: Households Below Average Income, DWP
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is less affected by the very small number of high earners and the skewed
distribution of earnings.
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Data from the Household Below Average Income dataset shows that since FYE
2020, median household income in the UK has decreased by 1.6%, from £632 per
week to £621 in FYE 2023 (Figure 4.1.2c). Quintile 1 (the lowest 20% by median
income) saw a rise in household income of 1.4% from £305 in FYE 2020 to £309
in FYE 2023, while Quintile 5 (the highest 20% by median income) saw a fall in
income (lower than the fall of the median household income) of 0.8%, decreasing
from £1,236 in FYE 2020 to £1,227 in FYE 2023.

The ONS’s Average Household income publication also publishes median
equivalised disposable household income data. This shows that in FYE 2020 the
median income decreased by 1.8%, and for the lowest quintile of the population it
decreased by 2.4%. In FYE 2023 the median income decreased by 2.5% to
£34,500 and, for the lowest quintile, it increased by 2.3% to £16,400, partly
because of government cost of living support measures.
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International comparison

Figure 4.1.2d: Proportion of household final consumption expenditure spent on
food and non-alcoholic beverages in the G7 countries, 2005 to 2022

Source: OECD Data Explorer
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Note: The proportion of final consumption expenditure in Figure 4.1.2c is not from
the same data as the share of spend on food and non-alcoholic beverages data in
Figure 4.1.2a so cannot be compared.

Data from the OECD on household final consumption expenditure shows that the
UK has a comparable level to most countries in the G7. In 2022, 8.2% of
household expenditure in the UK was spent on food and non-alcoholic beverages,
which is the second lowest proportion of the G7 countries (Figure 4.1.2d). The
highest proportion spent was by Japanese households at 15.2%, in contrast to the
US which had the lowest proportion of 6.7%. Comparisons in Figure 4.1.2d do not
consider the subjectivity of valuing items as some may have cultural significance
increasing their value in some countries.

All G7 countries saw an uptick in 2020 which was largely impacted by shifting
spending patterns seen during the onset of the Pandemic. The 2022 figure for the
UK is down 0.2% compared with 2021 and is 1.6% lower than in 2020.

Figures 4.1.2a and 4.1.2d are not comparable. Figure 4.1.2a shows the proportion
of an average household’s expenditure that is estimated to be spent on food and
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non-alcoholic beverages. It is sourced from the ONS’s Living Costs and Food
Survey and can be found in their Family Spending publication.

Figure 4.1.2d shows the proportion spent on food and non-alcoholic beverages of
household final consumption expenditure in the domestic economy, whether by
residents or non-residents. The data for this chart originates from Gross Domestic
Product data, and for the UK can be found in ONS’s Consumer Trends publication.

4.1.3 Price changes of main food groups

Rationale

This indicator monitors trends in the overall CPIH, which covers both the ‘overall’
rate of inflation and ‘food and non-alcoholic beverages’ inflation. The CPIH
provides the most comprehensive measure of inflation as it includes a measure of
the costs associated with owning, maintaining, and living in one’s own home and
Council Tax. It therefore enables an assessment of how food prices are changing
in line with the purchasing power of households and is an important measure of
the affordability of food. The price of food needs to be considered alongside cost
pressures from other costs on the household food budget (see Indicator 4.1.2
Household spending on food for further detail).
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Headline evidence

Figure 4.1.3a: Year on year percentage change in Consumer Prices Index
including owner occupiers housing costs (CPIH), for ‘overall’ and ‘food and non-
alcoholic beverages’, in the UK, August 2004 to August 2024

Source: Consumer price inflation, ONS
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Since the beginning of 2021 there has been a substantial rise in both food and
non-alcoholic beverages and overall (that is “all items”) inflation, before they both
began to fall in the second half of 2023. Food and non-alcoholic beverages CPIH
inflation peaked in March 2023 at 19.2% while overall CPIH inflation peaked in
October 2022 at 9.6%. This was the highest annual rate in food inflation seen in 45
years and represented a larger gap between food inflation and overall inflation
than 45 years ago. Supporting evidence shows that the biggest percentage
increase was seen in the milk, cheese and eggs, and vegetables food groups and
that some groups are disproportionately affected by higher food costs and price
volatility, including people with a food hypersensitivity and lower-income
households.

Supporting evidence

Between January 2021 and August 2024 UK food and non-alcoholic beverages
prices increased by 31.6%, which was over three times more than in the preceding
decade (January 2011 to January 2021, 9.5%) (Figure 4.1.3a). Food price inflation
rose for 20 consecutive months, peaking at 19.2% in March 2023. During this
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period, it surpassed overall inflation in May 2022. The spike in food price inflation
was driven by Russia’s invasion of Ukraine that led to rising energy prices, in turn
affecting fertiliser and farming input costs. This became the main driver of food
price inflation as it increased the costs for both food producers and manufacturers.
The impact of input prices on food prices is covered in further detail in Theme 3
Indicator 3.1.5 Energy. After March 2023, year on year food and non-alcoholic
beverages price inflation (hereafter referred to as ‘food price inflation’) fell
consistently to stabilise at 1.3% in August 2024 (Figure 4.1.3a).

A range of factors in addition to energy and inputs to food production had a
cumulative impact on food price inflation over this period, including labour costs,
extreme weather events and trade barriers (see Theme 3 Indicator 3.1.5 Energy
for further detail).

Food price changes

Data in real terms shows how food prices have evolved once the impact of
underlying, overall inflation is taken into account. This is another way of looking at
the data in the headline evidence. Where food prices increase by more than prices
generally across the economy, then real terms food and non-alcoholic beverage
prices would rise and visa-versa. This hence gives an indication of when food
prices are growing quicker or slower than all other prices.
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Figure 4.1.3b: Changes in the food price index (real terms prices), January 2000
to August 2024

Source: Consumer price inflation, ONS
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Over the last two decades, food price levels in real terms (relative to prices across
the economy) have had two notable ‘spikes’, in 2008 and 2022. These values are
derived from ONS CPIH index values for overall and food and non-alcoholic
beverage inflation (Figure 4.1.3b). Index values were at their lowest in 2006 and
rose soon after due to the 2008 financial crisis, peaking in 2014. Over those 8
years real terms food price levels rose by 19%. Real terms food price levels then
fell between 2014 and 2016 and remained quite stable until a sharp rise from 2022
onwards. Food price levels in real terms then decreased by 1.7% in the 12 months
from August 2023 to August 2024.

While food prices are generally increasing at a relatively low level most of the time,
food price inflation has been subject to a few “spikes” over the last 20 years. Food
price inflation normally varies within the range of 0% to 5%, with over 60% of the
year-on-year food price inflation rates reported on a monthly basis since the start
of 1989 falling into that range. However, food price inflation over the last 20 years
has seen rates significantly over the 5% level. The most recent spike witnessed in
2022 and 2023, driven by Russia’s invasion of Ukraine, was the largest of those,
with food prices rising by over 30% in the three years preceding March 2024.
Although this was the largest inflation spike, the highest real terms peak was in
2014, after the 2008 financial crisis.
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As a large spike in real prices, the spike between 2022 and 2023 will have affected
all household budgets, with food and non-alcoholic beverages accounting for over
11% of household expenditure (see Indicator 4.1.2 Household spending on food).
The challenge will have been particularly acute for low-income households, where
that proportion rises to 14% for households in the lowest two income deciles. As
discussed in Indicator 4.1.2 Household spending on food, there is evidence that
households have responded to higher prices of food items by reducing
expenditure. This has included moving to lower price versions of products.
Products bought in supermarkets can be grouped into branded (meaning named
brands owned by suppliers to the retailers) and own label (products badged with
the name of the retailer they are sold in), sometimes called private label. Own
label products are often cheaper than their branded equivalents and so to save
money shoppers may swap from branded to own label. One recent report
published by the Department for Environment, Food and Rural Affairs (Defra) on
food purchases and price inflation showed that the average price per unit of
branded items in the food, drink and alcohol market was £2.08 in the 12 weeks to
March 2023, as compared with £1.61 for own label items. From the 15t quarter of
2022 to the 1st quarter of 2023 the market share of branded products dropped by
2%, with value own label growing the most in this time period. This means
shoppers moved some of their spend to own label goods possibly as a means of
saving money.
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Food price changes by food group

Figure 4.1.3c: Percentage change in real terms prices in the UK between August
2021 and August 2024, food product classes

Source: ONS Consumer price inflation
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Relative to the overall value for food and non-alcoholic beverages, the milk,
cheese and eggs, and vegetables food groups showed the biggest percentage
increase in real terms prices (generated through the use of ONS CPIH index
values for food and non-alcoholic beverages deflated with equivalent overall index
values) over the last 3 years from August 2021 to August 2024 (Figure 4.1.3c). In
addition to the food groups shown in Figure 4.1.3c, percentage change in real
terms prices values for oils and fats (33.2%) and food products (not elsewhere
classified, for example, soups, ready cooked meals and sauces, 21.8%) were the
food categories that saw the largest increases in price during this time period. The
affordability of a healthy diet is covered in further detail in Indicator 4.3.2 Healthy
diet.
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Food price impacts on different population groups

Food costs are likely to be higher for some population groups. Some recent
evidence suggests that the lowest-priced items saw some of the highest inflation
rates in the last recorded year of data, with worse impacts expected for lower-
income households. ONS analysis of web scraped price data of the lowest-cost
products for 30 everyday items and how they changed in the 12 months to
September 2022 shows that the cost of the lowest-priced items increased by
approximately 17% over the reported period. Nine items saw an increase of over
20%, with the most notable price rises being for vegetable oil (65%), pasta (60%)
and tea (46%).

Since the 30 items were selected based on the highest expenditure and largest
quantity bought by households in the lowest-equivalised income decile, these price
rises are very likely to have affected the poorest households. It is worth noting that
this data is highly experimental and has some limitations, though measures were
taken to ensure the substitutability, comparability and range of items was
considered to encapsulate a whole typical food basket purchased by shop goers.

Price volatility also has a disproportionate impact on lower-income households. A
recent report by Defra found that those in social classes D and E (which covers
semi-skilled and unskilled manual occupations, unemployed and the lowest grade
occupations) had lower absolute take-home spend per household in the 12 weeks
to March 2023. However, when this was compared with the 12 weeks to March
2022, these groups saw their take-home food, drink and alcohol spend increase
quicker than other groups. The report attributes this to the fact that these groups
were more exposed to inflation. This is supported by a 2024 report from the Food
Foundation which discusses the larger impact of increasing costs of essentials on
households with lower incomes due to the need for them to spend higher
proportions of their earnings on these items.

Other population groups affected by higher food costs are disabled people and
people with food hypersensitivities. Disabled people may have specific dietary
requirements related to their condition which can often be more expensive.
Depending on the nature of their disability, some disabled people have difficulties
preparing food, leading to increased reliance on convenience food, which is
comparatively more expensive than preparing meals from scratch. There is a
notable higher share of household budget spent on food by disabled groups (see
Indicator 4.1.2 Household spending on food).

Households where adults have a food hypersensitivity (FHS) such as a food
allergy or intolerance, or coeliac disease, spend more on weekly food purchases
than those households with no FHS. A study commissioned in December 2022 by
the Food Standards Agency (FSA) to estimate the financial cost to FHS
households found that on average, households with FHS spend an additional 12%
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to 27% more on weekly food purchases. These FHS households also spend 40.37
days per year on FHS-related activities including researching, shopping for
suitable items and discussing their FHS condition. Broken down by FHS groups,
for every £1 spent on weekly groceries by non-FHS households, an FHS
household spends an additional £0.14 for those with a food allergy, £0.12 for those
with coeliac disease and £0.16 for those with food intolerance. Takeaway or eating
out is more expensive for those with a food allergy who spend £0.27 more, and for
those with coeliac disease who spend £0.14 more than the £1 spent by non-FHS
households.

Climate impacts

Extreme weather events have contributed to recent inflation and are set to
increase with climate change (see this study by the Energy and Climate
Intelligence Unit for an analysis of the role of climate change in the recent inflation
spike). The effect of climate change on food prices is expected to continue, which
could have an impact on existing food inequalities. The Climate Change
Committee’s Climate Change Risk Assessment says that food price spikes as a
result of climate change overseas may become increasingly likely. This is
expected to have an impact on food inequalities as research by the Grantham
Institute suggests that those with the fewest resources are the least able to adapt
to climate change in general, as small changes in their income due to climate
events (such as floods and rising temperatures) can result in overwhelming losses
to welfare and livelihoods.

4.1.4 Government support schemes
Rationale

This indicator tracks trends in national food aid schemes led by government, both
provision and usage, to measure the role government support plays as a lever in
household food security, particularly for more vulnerable groups. It is important to
acknowledge the role of wider government financial aid in supporting households
to buy food, which is not covered in this indicator as the focus is on data that
shows direct usage of aid to access food.

The headline statistic tracks Free School Meals (FSM), a programme intended to
support learning and development by ensuring pupils do not miss out on a healthy
and nutritious lunch due to financial constraints.
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Headline evidence

Figure 4.1.4a: Percentage of pupils in England eligible for Free School Meals,
academic years 2015/16 to 2023/24

Source: Schools, Pupils and their Characteristics, Department for Education
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In the financial year 2023/24, 2.1 million children in England (24.6%) were eligible
for FSM. This is an increase of nearly 200,000 pupils since FYE 2022, when
22.5% were eligible. Since FYE 2016 there has been an increase of just over
950,000 pupils eligible for FSM (up from 14.3%). Up until FYE 2018 each year
there was a slight reduction in pupils eligible for FSM, but since FYE 2018 each
year has seen an increase in the percentage. Data for take up of FSMs is not
published.

The continuing year on year increase in the number and rate of pupils eligible for
ESM (Figure 4.1.4a) reflects the continuation of the transitional protections, which
ensures that households retain their entittement to FSM, regardless of any change
in circumstances, during the rollout of Universal Credit (until the end of the child’s
school phase). Therefore, there is an increasing number of pupils who are eligible
for FSM, but protections mean pupils do not stop receiving FSMs in similar
quantities. It is worth noting that the increase during the first year of the pandemic
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(January 2020 to January 2021) was higher than each of the previous year on
year increases.

Across different ethnicities eligibility for FSM in England varies greatly. In FYE
2023, 64.9% of White (Traveller of Irish heritage) pupils and 58.3% of White
(Gypsy/Roma) pupils were eligible for FSM. These figures were higher than the
average across pupils where eligibility was 24.6%. Only 7.3% of Asian (Indian)
pupils were eligible for FSM followed by 7.5% of Asian (Chinese) pupils.

Figures represent the number of pupils recorded as FSM eligible across state-
funded nursery, primary, secondary, alternative provision schools, special schools,
and non-maintained special schools. This does not include infant pupils in receipt
of Universal Infant Free School Meals.

The overall uptake rate for FSM across all school types in Scotland was 71.0% in
2024, down from 76.2% in 2020, and also well below the series peak of 85.0% in
2014.

(To note, in 2015, universal entitlement to FSM was introduced for pupils in P1 to
P3. This universal entittiement was extended to all pupils in P4 in August 2021 and
then to all pupils in P5 (aged 9) in January 2022.)

In Wales in FYE 2024 19.3% of pupils were eligible for FSM. This is slightly lower
than in FYE 2021 when 21.3% of pupils were eligible.

(To note, pupils are eligible for FSM if their parents or guardians are in receipt of
certain means-tested benefits or support payments. The COVID-19 pandemic may
have impacted on the quality of this data and may have resulted in over recording
of this data in 2020 to 2022. These figures do not include pupils who only receive
FSM due to the universal primary FSM policy.)

In Northern Ireland, in FYE 2023, the percentage of children eligible for FSM was
27.7%, dropping slightly from FYE 2020 when it was 28.4%.

(To note, Income Support, income-based Jobseeker's Allowance, Employment
Support Allowance (where an award of income-based job-seekers allowance has
been converted and the amount of the award remains unchanged); and Universal
Credit are some of the benefits which determine eligibility for FSM. As school
meals are not universally available to children in pre-school education, parental
receipt of these benefits is a better indicator of social disadvantage for the pre-
school sector.)

Supporting evidence shows that some groups may not have access to FSM, such
as children with disabilities and children in food insecure families who do not
receive means-tested benefits. Trends across other food aid schemes are also
covered, including: Healthy Start vouchers, which help pregnant or young parents
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buy healthy food and milk; the Household Support Fund (HSF), which supports
vulnerable households get essentials over winter; and the Holiday Activities and
Food (HAF) programme, which works to support disadvantaged families by
providing healthy meals during the school holidays.

Supporting evidence

Free school meals

As the FSM programme is a means-tested scheme with eligibility criteria, these
figures do not track the experience of household food security across some groups
who are not eligible. These include families who experience food insecurity but do
not receive means-tested benefits and households on Universal Credit who have
higher earnings. The Child Poverty Action Group estimates that a third of school-
age children in England (900,000) living in poverty are not eligible for FSM based
on data for the academic year from 2022 to 2023. They argued on the basis of this
that the eligibility threshold used for means-testing was too restrictive. Evidence
gaps exist in terms of both the exact number of children who are food insecure
and are not eligible for FSM as well as the take up of the scheme across eligible
groups.

Despite meeting the eligibility requirements based on income, the Food
Foundation estimates that a third of children (33%) with disabilities also miss out
on FSM due to their specific dietary requirements, sensory processing difficulties
or not being able to attend school. This increased the financial pressures on
weekly budgets for 85% of those families affected. In March 2024, the Department
for Education updated its guidance to clarify that schools have an existing legal
duty to make reasonable adjustments for disabled children so that they are not put
at a substantial disadvantage compared to their non-disabled peers. This duty
applies to food provision including FSM.

Healthy Start schemes

The Healthy Start scheme was introduced in 2006 to encourage a healthy diet for
pregnant women, babies, and young children under four from very low-

income households. Healthy Start has now completed the transition to a card-
based system where those on the scheme receive a pre-paid card. The card is
loaded up every four weeks with the funds they are entitled too. It can be used to
buy, or put towards the cost of, fruit, vegetables, pulses, milk, and infant formula.
Healthy Start beneficiaries have access to free Healthy Start Vitamins for pregnant
women and children aged under four.

The NHS Business Service Authority website for Healthy Start publishes the
number of people on the digital scheme (formerly called ‘entitled beneficiaries’).
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This includes the number of children under the age of 4 and the number of
pregnancies over 10 weeks.

Figure 4.1.4b: Percentage change in the number of people receiving Healthy Start
vouchers in English regions, Wales and Northern Ireland, between 2022 to 2024

Source: Healthy Start, NHS Business Services Authority
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Between February 2022 and February 2024 all English regions and Wales and
Northern Ireland saw a decrease in the number of people (beneficiaries) receiving
Healthy Start vouchers except for London which stayed the same at about 50,700
beneficiaries (Figure 4.1.4b). Northern Ireland saw the largest decrease of
beneficiaries of 9.7%, reducing from about 12,300 to 11,100, followed by the North
East with a decrease of 8.9% (from about 23,100 to 21,000) and Wales with a
decrease of 8.6% (from about 22,400 down to 20,500).

The size of the "Unknown" category, which accounts for postcodes that are
incorrect or unclassified, increased by 164%. This rise may be due to inaccuracies
in the source data, leading to a higher number of beneficiaries being reported
under 'unknown' postcodes. Overall, this data reflects a general downward trend in
program participation during this period.
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Due to a data quality issue the data on the number of people eligible (those who
are entitled to them if they would like them) for Healthy Start vouchers and the
take up rate of the vouchers (the percentage of people who receive the vouchers
out of those who are eligible) are unavailable from January 2023. It is not possible
to see the proportion of people eligible for Healthy Start vouchers who are actually
receiving them.

Changes to uptake of the scheme can reflect different causal factors. Low uptake
may indicate a lack of awareness of the scheme, stigma surrounding the claiming
of help through the scheme, or barriers to take-up among people who need it,
such as the application process (Barrett, Spires and Vogel, 2024; Browne, Dundas
and Wight, 2016; Jessiman and others, 2013). High levels of use may reflect a
drive among people who are particularly in need to use it. Evidence to date is
unclear of the impact of Healthy Start on food insecurity (Parnham and others,
2021).

In Scotland, Best Start Foods is a payment that can help buy healthy foods like
milk or fruit during pregnancy and when your child is under 3. Payments are made
every 4 weeks and range between £21.20 during pregnancy and when the child is
between 1 and 3 years old and £42.40 when the child is between 0 and 1 years
old.

In FYE 2024 there were 44,890 applications for Best Start Foods, decreasing 25%
from 59,780 in FYE 2022. In FYE 2024 there were 43,560 individuals who
received Best Start Foods payments, a decrease of 12% from 49,435 in FYE
2022. The number of payments made in FYE 2024 was 398,760, totalling
£12,606,092. Both payments and value decreased from FYE 2022, by 14% and
8% respectively.

Household Support Fund (HSF)

The HSF was introduced on 30 September 2021 to help vulnerable households in
England with essentials over the winter. The HSF is distributed by councils in
England to directly help those who need it most. The grant is distributed through
small payments to households to assist with meeting daily needs such as food,
clothing, and utilities. The Fund has been extended to April 2025.

In the period from 1 April 2023 to 31 March 2024, £842 million was made available
across local authorities in England. Over 19.5 million awards were made by local
authorities to households. Of the £842 million, 39% was awarded to support
households in the school holidays by providing them with FSM support, while 24%
was to help with other food costs (not FSM support). 65% of the funding went to
households with children, 11% to households with pensioners and 11% to
households with a disabled person.
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Councils decide individually how to run their schemes. They may differ in eligibility
criteria, application processes and who money is awarded to. For this reason, only
national data is being included.

Holiday Activities and Food (HAF) Programme

The HAF programme was first launched as a pilot by the Department for
Education (DfE) in 2018. It was designed to support disadvantaged families during
the school holidays by providing healthy meals and enriching activities to young
people.

Findings in the evaluation of the 2021 HAF programme, including a survey of both
families and clubs, show that:
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In 2021 730,000 children took part in the scheme across 151 English local
authorities, of whom 616,000 children had their places directly funded by
HAF and 498,000 were eligible for free school meals. 76% (556,000) were
primary school children, while 24% (174,000) were secondary school aged.
93% of clubs provided at least one healthy meal (meeting the School Food
Standards) every club day.

Two thirds (67%) of families with a child attending HAF had a home
address in one of the 30% most deprived areas on the Index of Multiple
Deprivation.

53% of children attending were ethnically White-British, with smaller
representation reported for Black African (9%), Pakistani (5%), Bangladeshi
(5%), White and Black Caribbean (5%), and less than 5% from other ethnic
groups.

22% of clubs reported having to turn some children away in 2021,
suggesting some level of unmet demand.




4.1.5 Food aid

Rationale

The food aid landscape refers to a broad range of measures that provide food to
people in need. These include formal food banks (from the Trussell Trust and
Independent Food Aid Network (IFAN)) and informal food banks, social
supermarkets and pantries, and community cafes, kitchens and gardening
initiatives. Existing data sources are unlikely to capture the scale and diversity of
the sector.

Across the community food sector, food support is provided by a wide range of
models, with differing ways to alleviate food insecurity (Fair Food Futures, 2024).
Some community food organisations provide food support to anyone, others target
specific groups. Many are reliant on medium or short-term funding, including funds
provided from the HSF (see Indicator 4.1.4 Government support schemes for more
information on the fund), and many rely on surplus food distributed by charities or
collected from supermarkets and local businesses.

This indicator uses data from the FRS and shows the percentage of households
using a food bank in the last 30 days and 12 months. It is one useful indicator of
households experiencing severe food insecurity and actively seeking assistance in
response. It is thus a measure of lack of access to food and a reflection of the
ability of people to access food banks and their willingness to do so.
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Headline evidence

Figure 4.1.5a: Percentage of households who have used a food bank in the last
30 days and 12 months by household food security status, UK, FYE 2023

Source: Family Resources Survey, DWP
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Food banks have become more widespread in the UK since 2010 (Loopstra and
Lambie-Mumford, 2023). However, this is not proportional to increases in higher
levels of food insecurity.

Data from DWP’s FRS shows that in FYE 2023, 3.3% of all households used a
food bank in the last 12 months, while 1.4% used one in the last 30 days. These
figures are higher for households with ‘low’ and ‘very low’ household food security
at 14% and 31% respectively using a food bank in the last 12 months. Only 1% of
households with ‘high’ household food security used a food bank in the last 12
months.

This marks a moderate increase in food bank usage from FYE 2022. The rate of
households using a food bank in the last 30 days increased from 0.9% of
households to 1.4%, and households using one in the last 12 months increased
from 3.0% to 3.3% of households.
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Data from the FSA’s Food and You 2 survey, conducted across England, Wales
and Northern Ireland, suggests that food bank usage has declined following a
peak in 2020 during the COVID-19 pandemic. In Wave 2 of the survey (November
2020 to January 2021) 6% of online respondents said they had used a food bank
or other emergency food provider in the last 12 months. However, this fell to 3% in
Wave 6 (October 2022 to January 2023). While data from the Food and You 2
survey provides wider context to the change recorded between FYE 2022 and
FYE 2023 in the FRS, these datasets are not comparable given the different time
periods covered. Further information on their respective methodologies can be
found in Indicator 4.1.1 Household food security status.

While data shows a notable increase in food insecurity (see Indicator 4.1.1), there
has been a more moderate increase by contrast in food bank usage for FYE 2023.
This would suggest that many food insecure people do not use food banks. For
example, the FSA’s Consumer Insights Tracker records a stable percentage of
people using food banks between August 2023 and June 2024. While there is
some overlap in figures on food insecurity and food bank usage, these numbers
do not always correspond to each other. According to the Trussell Trust, more
than two thirds of those experiencing food insecurity have not received food aid.

Supporting evidence shows that young people and those on low incomes continue
to use food banks disproportionately compared to other demographics. Other key
risk factors leading people to use food banks include being in receipt of some
means-tested benefits, having a disability, living alone or in a single parent
household, living in rented housing or experiencing homelessness.

Supporting evidence

Demographics

While the demographic profile of people using food banks is complex, some
groups are over-represented when compared to the UK population on average.
Data from the Trussell Trust network shows that working age adults (aged 18 to
64), particularly those in receipt of means-tested benefits and or living alone,
disabled people and households with children are more likely to use a food bank.
Food bank usage is also strongly associated with rented housing and
homelessness, with some people more likely to have experienced a form of
homelessness in the past year and have needed to turn to a food bank for support,
such as those who have ever sought or applied for asylum and young people.
Those facing structural inequalities, such as people from ethnic minority groups,
women, asylum seekers and people who were in care as a child are also more
likely to use food aid. As many of these factors intersect, individuals facing multiple
disadvantages may be more likely to use food aid.
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Age

Figure 4.1.5b: Household food bank usage by age of head of household in the
UK, FYE 2022 to FYE 2023

Source: Family Resources Survey, DWP
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Note: missing bars are the result of there being less than 0.1 million households or
the percentage being less than 0.5%.

Young people use food banks disproportionately compared to older age groups.
Food bank usage was highest in FYE 2023 for both recall periods in households
headed by a 16 to 24 year old, with 7% of households using a food bank in the last
12 months, and 4% using one in the last 30 days (Figure 4.1.5b). The usage of
food banks then declines for households headed by people from 25 to 34 years
old, but rises again with 5% of households headed by 45 to 54 year olds using a
food bank in the last 12 months and 2% using one in the last 30 days. For
households headed by someone aged over 65 years old, only 1% used a food
bank in the last 12 months and less than 0.5% in the last 30 days.
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Income

Figure 4.1.5¢c: Household food bank usage by total gross weekly income in the
UK, FYE 2022 to FYE 2023

Source: Family Resources Survey, DWP
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Those on low incomes use food banks disproportionately compared to higher-
income groups. Food bank usage was highest in the last 30 days, and the last 12
months, in households with the lowest total gross weekly income in FYE 2023
(Figure 4.1.5c). 8% of households with a weekly income of less than £200 a week,
and from £200 to £400 a week, used a food bank in the last 12 months. Within the
last 30 days 4% of households with less than £200 a week income used a food
bank, while 3% of households with a weekly income between £200 and £400 used

a food bank. In households with £800 a week or more, food bank usage in the last
30 days was less than 0.5%.

Disability

Disabled people have a disproportionate reliance on food banks. Research by the
Trussell Trust found that 69% of those referred to Trussell Trust food banks, and
48% of those experiencing food insecurity, are disabled people (including mental,
physical and learning disabilities), compared to 26% across the general
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population. This is despite the fact that food banks are often not able to meet the
needs of disabled people with physical barriers to access and less capacity to
cater to specific dietary requirements (Food Foundation, 2023).

Food parcels

Trussell Trust food banks distributed 3.12 million food parcels in FYE 2024, a 4%
increase on FYE 2023. This is the highest number of parcels distributed within one
year by the network since records began in FYE 2019. Over the last 4 years, since
FYE 2020, there has been a 63% increase in the number of Trussel Trust parcels
distributed. Within FYE 2024 over 1.14 million parcels were distributed to children
and almost 2 million to adults. It is worth noting that this data covers the number of
parcels distributed, not people receiving them, so one person could receive many
parcels within this data. While the Trussell Trust network represents the majority of
food banks in the UK, they do not cover all of the food bank and food aid networks
and are a partial representation of the need for food banks across the UK. There is
a wide range of charitable food aid that will be supporting people that is not
captured in this parcel data.

The rising cost of living has meant an increase in first-time use of food banks. A
parliamentary research briefing, Food Banks in the UK, reported that the Trussell
Trust saw a 37% increase in demand for food parcels between FYE 2022 and FYE
2023 and another 4% increase between FYE 2023 and FYE 2024, with 760,000
people in FYE 2023 and over 655,000 people in FYE 2024 using a food bank for
the first time. Northern Ireland saw the largest increase in the number of parcels
distributed in the year ending FYE 2024 with an 11% increase. England increased
by 5% and Wales by 1% while Scotland saw a decrease in parcels of 0.1%.

Number of food banks

In terms of the number of food banks, in FYE 2024 the Trussell Trust operated
1,699 food banks across the UK while there were at least 1,172 other food banks
mapped by IFAN. This does not include food banks operating from schools.

Food bank referrals

Data from food bank referrals shows demand for food bank support has continued
to increase since 2019, and while an underestimate of the scale of demand,
highlights the growth across certain population groups, including disabled people
and single people.
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In June 2024 in England and Wales there were 17,131 referrals by Citizens Advice
for food bank parcels, equivalent to helping an average of 856 people every day
with food bank referrals. In the last 5 years there has been a 253% increase in
referrals by Citizens Advice, from 4,859 in June 2019.

In June 2024 over half of referrals (8,953 referrals) were made for people with a
disability or long-term health condition. This figure has increased by 226% from
2,747 in June 2019.

In June 2024, just over a third of referrals (6,131 referrals) were for a single
person, while around 20% (3,341 referrals) were made for a single person with
children. Couples were less likely to be helped with a food bank referral, with
1,524 couples with children referred (9%) and 709 couples without children (4%)
also referred for food bank parcels in June 2024.

It is worth noting that many food banks do not require a referral for someone to
use their services and Citizen’s Advice is only one referral agent. Therefore, the
numbers are highly likely to underestimate the scale and range of demand but
remain useful as time trend data which reflect wider trends in demand for food
bank support.

Social supermarkets

Outlets for buying discounted produce that may have been saved from going to
waste, like a social supermarket, food club or community larder, are usually
community run and can broaden access to food aid for those not eligible for food
banks. Research carried out by the FSA published in 2024 found that one in 20
(5%) respondents reported they had used a social supermarket in the last 12
months, with 14% of respondents not being familiar with the term. In this study
social supermarkets, also known as food clubs, hubs or community pantries, were
defined as places that allow people to buy food items at a heavily discounted
price, or as part of membership. They were described as community organisations
that are different from food banks as they offer a choice of food, provide a retail-
like environment and may provide social support (FSA, 2024).

Respondents with very low food security (17%) were more likely to use social
supermarkets, than those with low (7%) or marginal (6%) food security. Those who
were long-term unemployed and/or had never worked (14%), on an income of less
than £19,000 (12%), in households with children under 16 years (8%) were more
likely to have used a social supermarket compared to other groups (FSA, 2024).
Those living in the North-West of England (10%), Greater London (7%), and the
North-East of England (7%) were also more likely to use have used a social
supermarket compared to other regions, such as the East of England (1%).
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Figure 4.1.5d: Frequency that households used a social supermarket in the last
12 months, in England, Wales and Northern Ireland. April to July 2023.

Source: Wave 7 of Food and You 2 Survey, FSA
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For those respondents that use social supermarkets, 17% did so weekly, while
21% did so monthly and 21% did so less than once a month; 36% of respondents
could not remember how often they had used one in the last 12 months (Figure
4.1.5d). This suggests that people use social supermarkets more regularly
compared to food banks (see Figure 4.1.5a), showing that people use varied types
of food aid in different ways.

Quality of food provision

There is diversity in the type of food available at different food aid providers. Many
community food organisations rely on surplus food distributed by charities or
collected from supermarkets and local businesses, but this supply of food is
unpredictable in terms of volume, frequency and quality (Fair Food Futures, 2024).

Data on food aid provision shows this can affect access to a healthy diet. In
general food bank parcels do not provide a balanced, healthy diet for those
requiring emergency food (Fallaize and others, 2020; Oldroyd and others, 2022).
Some distributors have made efforts to address this: Trussell Trust food parcels
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have included perishable items since 2018 (House of Commons Library, 2024)
and more than a third of what FareShare, one of the largest redistributors in the
UK, redistributes is fruit and vegetables (FareShare, 2023). Further information on
what constitutes a healthy diet is covered in Indicator 4.3.2 Healthy diet.

Barriers to food aid

The role food banks play in the food insecure population is complex and
sometimes limited. Research by Loopstra and Lambie-Mumford (2023) shows that
while food insecurity drives food bank use, the likelihood of someone who is food
insecure receiving help from a food bank is impacted by two main groups of
factors: (1) individual-level factors relating to the circumstances and feelings about
food bank use among people experiencing food insecurity, such as feelings of
shame and the use of informal support network; and (2) the landscape and
operational features of the local community food and support sector, such as the
availability and physical accessibility of food banks.

According to the Trussell Trust, additional factors such as the accessibility of
services to people from ethnic minority backgrounds and sources of other food aid
can also impact the number of people being referred. In addition, there is no
guarantee that food provided by food banks will match individual or cultural
preferences. There is a significant issue with the provision of culturally appropriate
food suitable for different ethnic and religious groups across food banks (Food
Foundation, 2022; Power and others, 2017). There have also been reports of
accessibility issues, with only some food aid providers being able to cater to food
needs.

These barriers in part stem from challenges in the food aid supply chain, including
limited resources, operational inefficiencies and high logistics costs, which can
exacerbate people's access to food aid with implications for the viability,
sustainability and ethics of food aid (Sawyerr and others, 2024).

Further research is needed to better understand the impact of barriers to food aid
for different groups, such as the relationships between austerity, food insecurity
and food banking in rural areas (May and others, 2020).
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Limitations of food aid data

While the above data tracks changes in levels of food aid usage, these figures
may underestimate food insecurity, including the most severe experiences in the
population. Widespread use of proxy data to estimate levels of food insecurity,
including tracking the distribution of food parcels from food banks, while available
and comparable, can result in inaccurate assessments of local levels of food
insecurity (Food Aid Network, 2022). Data on food bank usage remains limited
with long-term quantitative data on the impacts of food bank use and food
insecurity especially lacking (Loopstra and Lambie-Mumford, 2023). Other
limitations of the data include: lack of standardised measurements across all food
banks, for example across people, the number of parcels and size of parcels;
incomplete coverage of all food banks and food parcel distribution activities in one
area; and barriers to accessing food banks which mean only people who are able
to access and use food banks are recorded.

The above figures also mask changes in the number and type of food aid
providers, which has seen a marked shift since the COVID-19 pandemic
(Benchekroun and others, 2024 ; All-Party Parliamentary Group on Ending the
Need for Food Banks, 2023). During and since the pandemic, there has been a
rapid expansion in the number and range of organisations providing food
assistance in some way. For example, the number of food pantries in the Your
Local Pantry network, one food club model, has risen by a fifth between 2023 and
2024 and now has more than 120 Pantries spread across the UK. However, many
of these newer organisations operate informally and largely do not collect data on
those using their services. There is scope for research to better understand how
other forms of food aid compared to food banks are used, and which forms of food
aid may be more accessible compared to food banks.

Sub-theme 2: Access to food shops

4.2.1 Physical access to food shops

Rationale

This indicator shows the average distance travelled for all food shopping by region
to monitor the ability of English consumers to physically access food shops. In this
context, food shopping trips include all trips to shops, and from shops to home,
even if there is no intention to buy.

Food retailers play an integral role in the food system given their role in the
community and potential to influence food choices (University of Cambridge
Institute for Sustainability Leadership, 2024). Access to these stores implies being
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better able to access good quality, affordable foods, all central tenets of being food
secure. Households which are potentially vulnerable are those without access to a
car or means of private transport, less mobile individuals such as disabled people
or older people, and households in rural areas which typically have a more
dispersed population and more limited public transport network.

Headline evidence

Figure 4.2.1a: Average distance travelled for food shopping by English region
(miles per food shopping trip), 2022

Source: Underlying data from the National Travel Survey, Department for
Transport
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In 2022, people living in the East of England travelled the furthest per trip to buy
food, averaging 3.51 miles per trip. This was followed by the South East, where
people travelled an average of 3.12 miles. Conversely, Londoners travelled the
shortest distance at 1.36 miles, followed by residents of the West Midlands, who
averaged 2.4 miles per person.

Looking at the total distance travelled in a year, in the more rural regions of
England the population is more likely to have to travel further to access facilities
such as food stores. In urban conurbations people travelled only 142 miles per
year to access food stores in 2022, while in rural villages, hamlets and isolated
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dwellings they travelled 407 miles per year to buy food. The further a person has
to travel, the more time it is likely to take to access food, the more costly it may be
and the more risk there is of disruption.

In England since FYE 2003 there has been a substantial decrease of 24% in the
distance travelled to buy food in a year, decreasing from 288 miles per year in
FYE 2003 to 218 miles in 2022, peaking at 330 miles in FYE 2006. (The data
switched to calendar year in 2020.)

Figure 4.2.1a only covers England and there is not equivalent data for the rest of
the UK. However, the Scottish Government’s publication Rural Scotland Key Facts
2021 estimates that in Scotland in 2020, only 69% of the population living in
remote rural locations were within a 15-minute drive of a shopping centre, while
only 29% were when using public transport. 92% of those living in accessible rural
locations could reach a shopping centre within a 15-minute drive, while 22% could
on public transport. This is understandable as some areas of Scotland have a low
population density and people would therefore need a longer travel time to reach
services.

Analysis using source data from Figure 4.2.1b and geographical area data from
ONS Geography Portal shows that within the countries/regions of the UK
supermarket density is lowest in Scotland and highest in London.

Supporting evidence shows that at the UK-level most home-consumed food is sold
through supermarket retailers, with a similar pattern of the most supermarkets per
person being located in the South East region of England. However, some
vulnerable groups, such as disabled and older people, are more likely to have
difficulty accessing food shops or face physical challenges in accessing them.

Supporting evidence

Levels of food insecurity vary across the UK, with the greatest variation visible in
England. Further information on the geographic distribution of food insecurity
across the UK is available in this map which provides estimates of three different
measures of adult food insecurity based on survey data commissioned by the
Food Foundation conducted in January 2021 by YouGov.
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Availability of supermarkets

According to data from Kantar’'s Worldpanel Take Home GMS data from 12 w/e
3rd November 2024, over 90% of food purchased for preparation in the home in
Great Britain is sold through supermarket and discount retailers. The rest of these
sales comprise “Other Outlets” (which include smaller multiple outlets such as
Farmfoods and Booth s) and “Symbols and Independent” stores (such as SPAR
and Londis). The last 15 years has seen a growth in the grocery market share for
discounters (such as Aldi and Lidl) and particularly increased after food, drink and
alcohol inflation began to rise in 2022 (this is covered in further detail in Indicator
4.1.3 Price changes of main food groups). In the first quarter of 2023 discounters
held 22.8% of overall market share.

Access to supermarkets is important given that fewer affordable food options are
available in smaller food shops. A study conducted by Which? in 2023 found that
the majority of small local stores assessed did not stock essential budget line
items, meaning that the cheapest options are not available to people reliant on
their local shops.

Figure 4.2.1b: Number of supermarkets per 10,000 people in the UK by English
region and country, 2023

Source: Number of chain supermarkets across Local Authority Districts (LAD) and
smaller geographical areas in the UK, ONS
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In 2023 Scotland had the most supermarkets per person in the UK (by English
region and country), with 3.39 supermarkets per 10,000 people, followed by 3.32
supermarkets in Northern Ireland (Figure 4.2.1b). London had the fewest
supermarkets per 10,000 people at 2.20, followed by West Midlands with 2.35.

It is worth noting that there are likely to be fewer shops where there is much lower
population density. For example, the high number of supermarkets recorded in
Scotland may not be because of a large number of supermarkets per capita.
Instead, it may reflect the existence of supermarkets which cover large catchment
areas and serve a relatively small number of people. This can have implications
for food prices, with research showing that remote rural areas in Scotland have
higher food prices compared to the country’s average (Revoredo-Giha and Russo,
2020).

Impact of COVID-19 pandemic

The COVID-19 lockdown had a significant impact on how households sourced
their food. The National Diet and Nutrition Survey found that 68% of households
physically went to grocery shops less often, while 34% did more grocery shopping
online and 29% sought more local options for their shopping.

Access for disabled people

Disabled people are more likely than non-disabled people to have difficulty
accessing food shops. Findings from the Government’s Disability Unit's UK
Disability Survey found that 40% of disabled people had experienced difficulties
shopping around for products or services, with reported barriers including a lack of
appropriate facilities (16%), difficulty using public transport (15%), and difficulty
moving around premises (13%).

A survey carried out by the ONS in 2022 found that in Great Britain disabled
people were more likely than non-disabled people to indicate difficulty accessing
groceries, such as food or drink (25.0% for disabled people and 10.5% for non-
disabled people). Disabled people who experienced difficulty accessing products
or services were more likely than non-disabled people to report other barriers,
including difficulty using transport (22.9% vs 6.1%), not having enough places to
rest (15.3% vs 0.8%), difficulty using pavements (13.9% vs 0.9%), difficulty getting
into or moving around buildings (12.5% vs 1.2%), difficulty accessing toilets
(13.1% vs 2.2%) and other people’s attitudes (9.0% vs 1.6%).

These findings are supported by research published by the charity Scope in 2021
which found that the most common physical barriers that disabled people reported
in the UK while buying food in store were large numbers of other customers, items
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being out of reach, and not knowing where items are due to changes in store
layout.

The Food Foundation’s Food Insecurity Tracker in 2023 found that of households
in the UK with an adult limited a lot by disabilities, 23.2% had experienced food
insecurity by not being able to get to food shops. In comparison, only 8% of
households with no one affected by a disability could not get to food shops.

In June 2024, 32% of households in the UK with an adult limited a lot by disability
experienced food insecurity, compared to only 10.1% of households with no
disabilities. In July 2021 these figures were 24.1% and 5.2% respectively.
However, the winter of 2022/23 saw a peak for both these groups with 45.4% of
households with an adult limited a lot by disability experiencing food insecurity in
September 2022, and 13.4% of households with no disabilities experiencing food
insecurity in January 2023.

Access for older people

Food shops can also present physical challenges for older people. Research by
Dickinson et al (2020) found structural factors, such as supermarket design,
increased the likelihood of households aged 60 to 94 years becoming food
insecure. The research also demonstrated how smaller everyday ‘trivia’, such as
lack of seating and accessible toilets in supermarkets, accumulated to make
people more vulnerable. Surveys of older people have also found that access to
food outlets can be problematic. For example, a report by the UK Malnutrition Task
Force in 2017 found that 11% of people aged over 65 stated they had difficulty
accessing a corner shop, 12% found it difficult to get to their local supermarket and
28% of rural households noted they did not have a supermarket within 4
kilometres.

4.2.2 Online access to food shops

Rationale

Online access to food shops has become an increasingly important avenue for
consumers to access food shops in a timely, convenient and economical manner.
This indicator tracks internet sales as a proportion of food shopping and all other
retailing over time to monitor the ability of UK consumers to digitally access food
shops.
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Headline evidence

Figure 4.2.2a: Internet sales, as a percent of all retail and food stores by value, in
Great Britain, 2008 to 2024

Source: Retail Sales Index internet sales, ONS
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Note: “Food stores" is mostly supermarkets but also includes specialist food stores
such as butchers and bakers and off-licences. Supermarkets will have a proportion
of non-food items such as clothing and appliances.

A proportion of food shopping is carried out online in Great Britain and has
experienced consistent growth, although at a slower pace and from a lower
starting point than all retail. During the pandemic, there was a rapid increase, with
online food shopping peaking at 12.4% of all food shopping in January 2021. This
was more than double the proportion of food shopping that was online in February
2020 when only 5.4% was online. Over the past three years, the proportion
stabilised and slightly declined to 9.2% of food sales being online by September
2024. This reflects a gradual return to in-store shopping but also a lasting increase
in online food shopping compared to pre-pandemic figures.

There was also a substantial spike in the proportion of online sales for all retailing,
peaking at 37.5% in February 2021. Post-pandemic adjustments saw this
proportion settle at 27.7% by September 2024. This is still markedly higher than
pre-pandemic levels, indicating a continuing shift towards online shopping. Within
this, the category of textile, clothing and footwear stores was the leading area of
spend, having the highest proportion of online sales at 28% in September 2024.
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Over the last 15 years, internet sales of food items from food stores in Great
Britain have experienced a consistent growth pattern from January 2008 (1.6%) to
September 2024 (9.2%). Some do not benefit from this improved digital access
due to accessibility issues such as affordability and ability.

Supporting evidence

Online platforms

Online food shops are used less often compared to in-person food shops. Data
from the FSA’s Food and You 2 survey on where and how frequently consumers
living in England, Wales and Northern Ireland buy food shows that large
supermarkets are used most frequently with 75% of respondents shopping in a
large supermarket at least once a week in mid-2023, however respondents also
reported buying food from mini supermarkets (51%) and local/corner shops,
newsagents or garage forecourts (24%) about once a week or more. Online
supermarkets were used less frequently, with 13% of respondents ordering food
from online supermarkets about once a week or more, while 4% of respondents
reported having a recipe box delivered once a week or more.
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Rural and urban areas

Figure 4.2.2b: Total spending both online and in-person by rural/urban, 12 weeks
to 19 March 2023, Great Britain

Source: one-off analysis with data purchased from Kantar’s Worldpanel
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In all types of areas supermarkets are the most popular type of shop to buy food,
in terms of sales (Figure 4.2.2b). This is followed in all area types by discount
supermarkets (including Aldi and Lidl). Semi-rural areas have the highest
percentage of sales at supermarkets at 56.4%, followed by suburban areas at
55.8%. Urban areas have the lowest percentage of sales at supermarkets. Internet
sales are most popular in rural areas with 14.4% of sales, followed by semi-rural
areas with 14.0% of food sales via the internet. City areas have the lowest
percentage of internet sales at 10.2%.

Impact of the COVID-19 pandemic

Data from Kantar’s Worldpanel shows that internet shopping took a larger share of
food sales in 2020 due to the pandemic and peaked at a 14.6% share in the 12
weeks to 19 March 2021. This gradually dropped back and by the 12 weeks to 19
March 2023 its share was down to 11.4%
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Greater access

Digital access to food shops offers benefits to some consumers by offering
accessible web pages, assistance with carrying shopping and tracking spending.
Research conducted by the Consumer Council on the food shopping experience
for consumers in Northern Ireland found that participants thought websites for
ordering groceries online were easy to navigate and that home delivery services
also benefited consumers who needed assistance to bring heavier items into their
home. For others, it saved time and helped with tracking spending via their online
basket, with most feeling delivery charges were reasonable.

Digital exclusion

While Figure 4.2.2b shows that, proportionally, online food shopping is most
popular in rural areas, Newing and others found in 2022 that the most remote and
rural catchments tend to experience comparatively poor online groceries provision.
This is visualised by the e-food desert index covering Great Britain. It highlights
how remote and rural neighbourhoods are affected by the dual disadvantage of
comparatively poor access to physical retail opportunities in addition to limited
provision of online groceries.

This combination of digital exclusion and restricted access to physical shops is
shared by other food insecure households (for example, households including
disabled and elderly adults), who experience poor access to both physical and
online food shops. While online access to food shops has become an increasingly
important avenue for consumers, obstacles to using digital products for some
people can restrict their ability to access food shopping online. The House of
Commons debate on digital exclusion found that many private sector websites do
not meet disabled people’s communication needs, making them inaccessible and
leading to digital exclusion. A survey carried out by Scope found that just under
half (45%) of disabled people said they experienced accessibility issues with the
supermarket’s website or app when buying food online.

Other obstacles include affordability, with some people not being able to pay for
access to the internet or internet-enabled devices, and ability, with some not
having the required skills to navigate technology, the internet and websites. In
2021, 6% of UK households did not have access to the internet at home at all.
Those most at risk of digital exclusion were older people, the financially insecure,
and people impacted by a limiting condition like a hearing or vision impairment.

These issues of accessibility often overlap. Research carried out by the charity
Scope for the period 2020 to 2021, during the COVID-19 pandemic, found that
some disabled people experienced barriers to accessing online food deliveries.
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This was due to issues relating to using apps, a lack of delivery slots, and the cost
of delivery, including being unable to reach the minimum spend requirements, a
particular problem for those living alone. This supports research carried out by the
Trussell Trust which found that those with digital access issues were
overrepresented at food banks (Hunger in the UK).

Forward look

A rise in the proportion of shopping carried out online has meant physical shops,
high streets and shopping centres have adapted their offer to customers (House of
Commons Library, 2024). Greater online retail is not correlated with the closure of
physical shops. However, the strength of the high street is closely correlated to
other local factors, such as levels of disposable income and the local labour
market (Centre for Cities, 2023).

Sub-theme 3: Diet and Nutrition

4.3.1 Consumption patterns

Rationale

Data from the Family Food Report shows how UK dietary patterns are changing
through the amount and type of food purchased. It is one useful indicator of the
utilisation dimension of UK food security by measuring changes to the nutritional
value of UK food consumption. It also shows the degree to which UK food supply
meets consumers’ preferences and the norms and values that influence UK
consumer demand for certain types of food.
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Headline evidence

Figure 4.3.1a: Change in UK purchases, in volume, of different food groups eaten
in the home, FYE 2020 to FYE 2023

Source: Family Food Report, Defra
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Between FYE 2020 and FYE 2023 the purchases of all main food categories (in
grams per person per week) decreased in the UK. Fish purchases decreased by
15.1%, milk by 12.2% and fruit by 12.1%. In the same time period, the volume of
food eaten out (for example, at restaurants) by households also decreased, which
could indicate that people were buying less food altogether. This data only covers
purchases of food eaten in the home; for information on how much food is thrown
away and not consumed, see Theme 2 Indicator 2.2.2 on Food waste.

Falls in purchasing of some food groups may contribute to continued poor diets in
the UK, with the various health implications of not meeting recommended dietary
intakes explored in Indicator 4.3.2 Healthy diet. Growing awareness of ‘plant-
based’ diets and a fall in total meat consumption is also a longer-term trend which
is a positive trajectory for sustainability and health, when accompanied by
improvements elsewhere in the diet. This contrasts with rising global consumption
(which is covered in further detail in Indicator 1.1.4 Global livestock products).
Estimates in Defra’s Family Food Report show that consumption of ready meals
and convenience meat (such as burgers, sausages and cooked meats) has risen
in the long term while consumption of less processed meat (for instance joints,
steaks and chops) has decreased.

w
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Supporting evidence

Plant-based diets

As there has been a growing interest in and awareness of ‘plant-based’ diets,
Family Food Report data estimates that purchases of meat has decreased while
that of non-dairy milk substitutes has increased. The term ‘plant-based’
encompasses a range of diets which aim to reduce the consumption of meat and
other animal products, however there is no universally agreed definition of the
term (Key, Papier and Tong, 2022). Data from Wave 7 of the Food and You 2
survey in 2023 suggests 4% of consumers across England, Wales and Northern
Ireland are vegetarian (avoid meat and fish), 3% are pescatarian (avoid meat), 1%
are vegan (avoid all animal derived products), and 10% are mainly vegetarian but
occasionally eat meat. Data from Wave 4 of the Food and You 2 survey in 2022
suggests, of the respondents that reported having eaten less meat, poultry, or fish
in the previous 12 months (28%), respondents were most likely to report eating
less red meat (57%), processed meat (69%) and dairy or eggs (45%) for health
reasons, with environmental/sustainability the second most common reason
across all three food groups (55%, 36%, 32%, respectively). This has implications
for levels of UK food demand as a move towards more plant-based diets could
result in changes to demand in other food groups, such as livestock, with potential
impacts on overall nutritional security. Further information on UK food demand and
nutritional security is covered in Theme 2 and Theme 4 Indicator 4.3.2 Healthy diet
respectively.

Impact of COVID-19 pandemic

The COVID-19 pandemic had some impact on the UK diet and affected people in
different ways. Data from the National Diet and Nutrition Survey (NDNS) showed
that there was no indication of a marked deterioration in diets between August and
October 2020 at the overall population level compared with data collected before
the pandemic. However, there was a wide range of individual differences. Almost
one-fifth of households (19%) who participated in the study reported cutting down
or skipping meals since the pandemic started. This was most often because of the
non-availability of the food they wanted in the shops, with only 3% of participants
citing lack of money as the reason for cutting down or skipping meals.

The Food Foundation also found that 16.2% of adults reported food insecurity in
the first three weeks of the lockdown from March to April 2020, stating “a lack of
food in shops alone explained about 40% of food insecurity experiences.”

The FSA’'s COVID-19 consumer tracker, conducted across England, Wales and
Northern Ireland each month between April 2020 and October 2021, asked
participants whether they had cut down the size of their meals or skipped meals
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because they could not afford to buy food. In October 2021, a higher proportion of
respondents (21%) reported cutting meal sizes or skipping meals due to not
having enough money than in April 2020 (18%), with the range of respondents
reporting cutting meal sizes or skipping meals due to not having enough money
ranging from 12% in August 2020 to 22% in May 2021.

NDNS data also found that households with children were more likely to report low
financial and food security during the pandemic. Further information on how out of
home spending patterns changed during the pandemic is covered in Indicator
4.1.2 Household spending on food.

Longer-term trends

While COVID-19 had a significant impact on the UK'’s food purchases in FYE 2021
(see Indicator 4.1.2 Household spending on food), with data from the Family Food
Report indicating that the level of purchases for most food products have returned
to longer-term trends. For example, while fruit, vegetable and meat purchases all
increased from FYE 2020 to FYE 2021 by 7.3%, 11.2% and 2.8% respectively,
they have since resumed their long-term decline. Household purchases of
vegetables have been generally declining since 1978 when an average of 1,247g
per person was purchased per week. This was interrupted by an increase in FYE
2021 to 1,275q, followed by a 15% decrease back to the long-term trend in FYE
2022 when 1,079g per person was purchased per week.

In a Progress Report for 2023 , the Food Foundation found that across the UK the
proportion of vegetables by weight in an average shopping basket had fallen from
7.1% in 2018/19 to 6.8% in 2022/23. Similarly, a spike in fruit purchases in
2020/21 was followed by an 11.5% decrease back to the long-term trend in
2021/22.

Likewise, meat purchases peaked in 1980 and were relatively stable between
2013 and 2019/20. In 2020/21, there was an increase which was followed by a
decrease of 12.5% in 2021/22. Data published in Defra’s Family Food Report
shows that UK consumers have reduced their combined household consumption
of beef, pork and lamb by almost 62% from 1980 to 2022, while in the same
period, household uncooked chicken purchases increased from 141g per person
per week to 195¢g. Within this, consumption of less processed meat (such as joints,
steaks and chops) has decreased.

Milk purchases per week (including non-dairy) have continued to decline, falling
from 2,978ml in 1974 to 1,635ml in 2021/22, equivalent to a drop of 45.1%, with
the latest yearly change showing an 8.7% decrease.
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Conversely, consumption of ready meals and convenience meat has increased
between 1974 and 2021/22. The health impacts of UK takeaway consumption can
be found in in Indicator 4.3.2 Healthy diet.

Income

Purchasing data from Defra’s Family Food report shows consumption patterns are
highly correlated with the income of a household. The price point of goods can be
an important factor in different consumption patterns. For example, price may be a
barrier to fruit and vegetable consumption as these tend to be more expensive
than other staple items and purchases tend to increase with higher incomes.

The proportion of household spend on premium items is correlated with household
income. In the 12 weeks ending 19 March 2023, households with an income of
less than £10,000 spent 19.9% of their spend on budget items (costing up to 57%
of the category median) and 9.1% household spend on super premium items
(costing 175% of the category median). This differs from households with an
income of over £70,000, which spent 15% of their household spend on budget
items and 14.1% of their household spend on super premium items.

Forward look

The longer-term effects of the COVID-19 pandemic, associated lockdowns and
subsequent economic challenges on the UK’s food security will be better
illustrated in data from 2022 onwards. Future analysis must take particular care to
note the impact of COVID-19 on food insecure and lower-income households.

Changes to consumer preferences affect the UK’s balance of production and
trade. A recent study shows the trend of consumer preference for plant-based food
over animal-based foods is increasing the UK’s dependence on international trade
for its nutritional security. Over the last 50 years imports of fruits and vegetables
have increased to become major sources of vitamin A and C in UK diets. For
instance, plant imports are now the largest source of vitamin C, overtaking
domestic crops. See further analysis of the UK’s balance of production to supply of
micronutrients in Theme 2 food sources Indicators.
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4.3.2 Healthy diet

Rationale

This indicator tracks the dietary and nutritional intake of the UK population,
comparing reported dietary intakes to UK dietary recommendations. It is therefore
a useful indicator of the utilisation of UK food security by measuring the degree to
which different population groups are meeting UK dietary recommendations and
overall changes to the nutritional value of UK food consumption.

Government advice on a healthy, balanced diet is provided in the UK’s national
food model, the Eatwell Guide (EWG). EWG shows that a healthy diet is based on
plenty of fruit and vegetables (at least 5 portions of a variety of fruit and vegetables
every day) and starchy carbohydrates (particularly higher fibre or wholegrain). It
also includes some protein foods (such as beans, pulses, fish, eggs or meat),
dairy or dairy alternatives and 2 portions of fish a week, one of which should be
oily. The guide shows that where foods and drinks high in saturated fat, salt or
sugar (HFSS) are consumed that these should be eaten less often and in small
amounts. It is also advised that people who consume large quantities of red meat
and/or processed meat reduce their intakes to fewer than or equal to 70g per day.

This Indicator uses data from the Office for Health Improvement and Disparities’
NDNS. The NDNS collects dietary information using a paper food diary dietary
assessment with open text entry and estimated portion weights completed by the
participant over 4 consecutive days. These diaries are reviewed by fieldworkers
and foods and portions are coded centrally by trained coders into a dietary
assessment system. The survey also assesses nutritional status using physical
measurements and a blood and urine sample.
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Headline evidence

Figure 4.3.2a: Nutritional intake of the general population compared with
government recommendations, FYE 2017 to FYE 2019

Sources:

Urinary sodium for children and teenagers: NDNS: results from Years 1to 4
(combined) - GOV.UK;

Urinary sodium for adults (aged 18 to 64): National Diet and Nutrition Survey:
Assessment of salt intake from urinary sodium in adults (aged 19 to 64 vears) in

England, 2018 to 2019 - GOV.UK;

All other nutrients in the table: NDNS: results from years 9 to 11 (combined) —
statistical summary - GOV.UK

Nutrient

Total fat

Recommend
ation

<35% energy
excluding
alcohol
(ethanol)

Children

4to 10 yrs
34.2

Mean intake

Teenagers

11 to 18 yrs
34.2

Adults

19 to 64 yrs
35.2*

Saturated fat

<10% energy
excluding
alcohol
(ethanol)

13.1*

12.6*

12.8*

Trans fat

<2% energy
excluding
alcohol
(ethanol)

0.5

0.5

0.5

Total
carbohydrate

>50% energy
excluding
alcohol
(ethanol)

51.0

50.0

46.8*

Free sugars

<5% energy
excluding
alcohol
(ethanol)

12.1*

12.3*

10.3*

Fibre (AOAC)

2to 4 years 2
15g/d

5to 10 years
> 20g/d

14.3*
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Mean intake

Nutrient Recommend

: Children Teenagers Adults
ation

4to 10 yrs 11 to 18 yrs 19 to 64 yrs

11 to 15 years 16.0*
> 25g/d
16+ years 2 19.7*
30g/d
Salt 4 to 6 years < 3.9*
3g/d
7 to years < 5.3*
5g/d
11+ years < 7.0* 8.4*
6g/d
Fruit and | 5 portions/d -* 2.9* 4.3
vegetables
Red and | < 70g/day for 39 53 56
processed adults
meat
Oily fish 1 portion (140 16* 18* 56*
grams) per
week for
adults

Note: Figures followed by an asterisk indicate where intakes do not meet
government recommendations.

Figure 4.3.2a shows nutritional intakes of the UK population according to the latest
data from the NDNS. NDNS data from 2016/17 to 2018/19 (for all nutrients except
urinary sodium in children which goes from 2008/09 to 2011/12) found that mean
intakes of saturated fat, free sugars, and salt exceeded recommended maximums,
while intakes of fibre, fruits, and vegetables and oily fish were below
recommendations across all age groups. While people often worry about their
protein intake, NDNS data indicates that the protein intakes of all population age
and income groups are more than sufficient.

Average energy (calorie) intakes reported in NDNS are below average
requirements due to underreporting of food consumption which is a universal issue
in dietary surveys. However, modelling data based on calculated calorie
consumption using height and weight data from the Health Survey for England,
estimates that children who are living with overweight or obesity consume
anywhere between 180 and 560 additional calories each day, depending on their
age and sex. Adults who are living with overweight or obesity consume between
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250 and 450 excess calories each day. Further exploration of dietary trends is
provided under ‘supporting evidence.’

Supporting evidence shows that dietary intakes vary across population groups and
that financial constraints strongly influence the ability to choose and consume
healthier foods and drinks. Over the last 30 years, food and drink has become
cheaper, more calorie dense, higher in saturated fat, salt and sugar (HFSS), more
available and more heavily promoted, which is reflected in purchasing behaviours,
food and nutrient intakes, and much higher levels of obesity. Healthy diets, in line
with UK dietary recommendations, are associated with a reduced risk of some
diseases and micronutrient deficiencies.

Supporting evidence
Dietary intakes of the population

Figure 4.3.2b: Adherence to specific Eatwell Guide recommendations by the UK
population, using data from NDNS Waves 5-9 (FYE 2012 to FYE 2017 )

Source: Health impacts and environmental footprints of diets that meet the Eatwell
Guide recommendations: analyses of multiple UK studies, Scheelbeek and others,
2020
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It is estimated that just under a third (30%) of the UK population meet at least 5 of
the 9 EWG dietary recommendations, based on data from wave 5 to 9 of the
NDNS. However, fewer than 1% meet all 9 of the recommendations (Figure
4.3.2b).
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Data from the NDNS indicates that people in lower-income groups generally have
a lower consumption of fruit, vegetables, oily fish, fibre and some vitamins and
minerals than higher-income groups, and a higher consumption of sugar-
sweetened beverages. While no income group fully meets dietary
recommendations, analysis of NDNS data by equivalised household income
shows that those on higher incomes were typically closer to meeting some of the
dietary recommendations. The poorest 10% eat, on average, 42% less fruit and
vegetables than recommended, while the richest eat 13% less. In practice, this
means the bottom 20% of the population by income eat one fewer full portion of
fruit and vegetables per day than the highest income 20%. On average, fruit and
vegetable intake decreases as levels of deprivation increase.

Figure 4.3.2c: Percentage of adults in England aged 16 years and over eating ‘5 a
day’ by ethnicity, FYE 2023 only

Source: Fingertips | Department of Health and Social Care (phe.org.uk)
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Dietary intakes are also likely to vary by ethnicity. Data from the Active Lives
survey shows differences in consumption of fruit and vegetables by ethnicity
(Figure 4.3.2c). To date, NDNS has not had a sufficient volume of participants to
assess the data by ethnicity. However, this will be possible in future as the survey
moves to a new online method.

The most recent NDNS data indicates that intake of some vitamins and minerals
are below recommended levels in some population groups, as shown below.
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Blood tests undertaken as part of the NDNS found low folate levels across most
age groups, with dietary intake of folate falling since 2008. During pregnancy,
folate needs to be increased, and 89% of women aged 16 to 49 have red blood
cell folate levels below the threshold associated with an increased risk of foetal
neural tube defects (NTDs), a group of congenital conditions affecting the brain,
spine and/or spinal cord. NTDs include anencephaly, spina bifida, and
encephalocele. The development and closure of the neural tube between the brain
and spinal cord is normally completed within the 28 days following conception.
NTDs are thought to be caused by failure of the neural tube to close. To reduce
the risk of NTDs, women who may become pregnant are advised to take 400
micrograms of folic acid every day before pregnancy until the twelfth week of
pregnancy.

An adequate level of vitamin D in the body is required for protection of
musculoskeletal health. Vitamin D is either synthesised by the body when the skin
is exposed to sunlight, which is the main source of vitamin D for most people, or it
can be obtained from food or supplements. NDNS data shows that most age
groups have low vitamin D levels, with dietary intake covering less than a third of
the estimated requirements in adults and children. From late March or early April
to the end of September, most people should be able to get all the vitamin D they
need from sunlight on their skin. Since it is difficult for people to get enough
vitamin D from food alone, all population groups are advised to take a daily
supplement containing ten micrograms of vitamin D during the autumn and winter
when sunlight exposure is minimal. Including supplementation, mean intakes are
higher, however average intake does not meet the estimated requirements for any
age group.

Iron, as a component of haemoglobin in red blood cells, is required for transporting
oxygen around the body and, in the form of myoglobin, for the storage and use of
oxygen in muscles. Mean iron intakes for girls aged 11 to 18 years and women
aged 19 to 64 years were below requirements (56% and 76% of the requirements
respectively) according to NDNS data. Women and girls have increased iron
requirements compared to men and boys to account for losses which occur with
menstruation. The NDNS blood tests found evidence of both iron-deficiency
anaemia and low iron stores in 9% of girls aged 11 to 18, 5% of women aged 19 to
64 and 2% of women aged 65 and above.

Impact of the COVID-19 pandemic

The COVID-19 pandemic had some impact on the UK diet and affected individual
people in different ways.

Data from the FSA from June and July 2020 shows that while some people
became more health conscious during lockdown, many others responded by
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increasing their reliance on snacking, quick foods, ultra-processed foods or
takeaways as a result. These findings are supported by Public Health England’s
(PHE) analysis of grocery shopping behaviours during the first lockdown, which
found an increase in the sales of snacks. Recent analysis from the Institute of
Fiscal Studies indicates that takeaways and meal delivery grew by more than 50%
during the COVID-19 pandemic and have stayed high since.

Data from an NDNS follow-up study similarly showed that there was a wide range
of individual differences, although there was no indication of a marked
deterioration in diets at the overall population level compared with data collected
before the pandemic. While participants from households reporting lower financial
or food security had poorer diets in some respects than participants from other
households, by consuming less fruit and vegetables and fish and more sugar-
sweetened soft drinks, there were no differences in reported consumption across
other food groups. This includes confectionery, crisps and savoury snacks, with
little difference in energy intakes between financial security categories. Further
information on the impact of COVID-19 on consumption patterns is covered in
Indicator 4.3.1 Consumption patterns.

Ultra-processed food

There is live and current debate about the topic of ultra-processed foods (UPF)
and health. The Scientific Advisory Committee on Nutrition (SACN)’s position
statement on processed foods and health concluded that observed associations
between UPF and health are concerning, but it is unclear whether these foods are
inherently unhealthy due to processing or due to their nutritional content. The
statement noted that diets high in UPF are often energy dense, high in saturated
fat, salt or free sugars, high in processed meat, and/or low in fruit, vegetables and
fibre, which previous risk assessments had linked to poor health outcomes. Both
the FSA and FSS have published advice on this topic, endorsing the SACN
conclusion.

It is estimated that UPF contribute between 51% and 68% of total dietary calorie
intake in the UK (with higher estimates for children and young adults). Intakes also
appear to vary by socioeconomic status with UPF contributing a higher proportion
of total energy intake for lower-income compared to higher-income groups.

Government dietary advice, based on recommendations from SACN, as depicted
within the EWG, already shows that many foods that would be classified as UPF
are not part of a healthy, balanced diet as they are high in calories and HFSS.
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Food environment

According to the Department of Health and Social Care in 2024, as a proportion of
income, food and drink in the UK has become cheaper, more calorie dense, higher
in saturated fat, salt and sugar (HFSS), more available and more heavily
promoted, marketed and advertised. This shift in the food environment is reflected
in purchasing behaviours, food and nutrient intakes and much higher levels of
overweight and obesity, as outlined below.

There is a broad body of research that suggests food consumed while eating out
of home sector (OOH), including from takeaways, tends to be higher in calories,
salt and sugar while also being low in fibre, fruit and vegetables, and portion sizes
are larger (Huang and others, 2022; PHE, 2020). It has been estimated that the
OOH sector in the UK provides up to 25% of average adult energy intake. Defra’s
Family Food Report estimated that in the FYE 2020 29% of household food and
non-alcoholic beverages spend in the UK was in the OOH sector, but this
proportion fell to 21% in the FYE 2023.

People in more deprived areas have greater access to fast-food outlets, as
evidenced by research by PHE which found that the poorest areas in England
have five times more fast-food outlets than the most affluent areas. Studies have
also shown that access to online food delivery outlets further exacerbates the risks
associated with fast food consumption, with the greatest access to online food
outlets also being in the most deprived areas of England (Keeble and others,
2021; Keeble, Adams and Burgoine, 2023). Research from Bite Back indicates
almost half (48%) of young people buy from meal delivery applications at least a
few times a month.

According to the Food Foundation in 2023, one-third of advertising spend by the
food industry in 2022 to 2023 was spent on marketing confectionery, snacks,
desserts and soft drinks, while only approximately 1% of advertising budgets was
spent on marketing fruits and vegetables. The spend and degree of advertising by
the OOH sector is growing faster than other areas. A report by Bite Back showed
that digital and social media advertising expenditure by the top ten biggest-
spending fast-food outlets and delivery platforms increased by £37.5m between
2021 and 2022, an increase of 75%, rising from £50 million in 2021 to £87.5
million in 2022. The Department of Health and Social Care found in 2021 that
advertising of unhealthy, high calorie food has been identified as a contributory
factor to the increasing prevalence of obesity around the world. The School for
Public Health Research found in 2021 that children and adults from lower
socioeconomic groups are more likely to be exposed to advertising of HFSS foods.
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Affordability of a healthy diet

The affordability of a healthy balanced diet remains an issue for consumers. For
example, 29% of respondents to Food Standards Scotland’s (FSS) Food in
Scotland Consumer Tracking Survey of 2024 stated they could not afford a healthy
balanced diet.

Evidence suggests healthy diets cost more than less healthy diets. Research into
individuals’ dietary data by Eustachio and others (2021), which is contained in the
NDNS (from FYE 2013 to FYE 2017), showed that meeting the ‘5-a-day’
recommendation for fruit and vegetable consumption was associated with an
increased diet cost of £0.34 to £0.46 per day.

Recent data shows that the cost of a healthy diet can vary widely depending on a
range of factors. In 2022, the Food Standards Agency published a Northern
Ireland-based research project using UK consumer price index indicating that food
costs for the minimal essential food basket ranged from 23% to 45% of net income
in Northern Ireland, varying according to household size, age of children and
source of income. FSS undertook some exploratory research to provide an
estimate of the cost of a healthy diet for a week using information from a single
supermarket. This resulted in a wide range of estimates for the cost of a healthy
basket: the cost of a basket of food needed to create a specific set of meals which
meet dietary recommendations for a week for a couple cost £67.56 at its lowest
price and £166.11 at its highest price, a difference of £98.55 (146%). Modelling
work to cost a healthy basket for a family of 4 for a week was undertaken by PHE
and completed by the Office for Health Improvement and Disparities in 2021/22,
the findings of which broadly align with those of Scotland and Northern Ireland.
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Figure 4.3.2d: Percentage of disposable income required to afford the diet
recommended in the Eatwell Guide by income quintile in the UK, FYE 2021 to FYE
2023

Sources: Broken Plate 2023 Report, and Triple wins for children's poverty food
insecurity and health, both published by the Food Foundation, 31 October 2024
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Analysis by the Food Foundation reports that in FYE 2023 the lowest income fifth
of households (quintile 1) would need to spend 45% of their disposable income on
food to meet government dietary recommendations compared to 11% for higher
income groups (Figure 4.3.2d). They also estimate that households with children in
quintile 1 would have to spend 70% of their disposable income on food to meet the
government dietary recommendation. This figure would be 12.4% for households
in the highest income group (quintile 5) with children. Further information on how
much households spend on food is covered in Indicator 4.1.2 Household spending
on food.

Financial constraints significantly influence the ability to choose and consume
healthier foods and drinks. In 2024, the Food Foundation, found that 1 in 7 (14%)
of the lowest-priced fruit and vegetable products across 7 major retailers contained
added salt or sugar, with low-income families facing several barriers in accessing
and affording their ‘5-a-day’. Vegetable products were more likely than fruit
products to contain added salt or sugar, and baked beans, tinned peas and tomato
sauces were the most likely to contain added salt and sugar. A survey from the
Food Foundation of 6,051 adults in January 2024 found that 60% of households
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experiencing food insecurity reported buying less fruit (compared to 11% of food
secure households) and 44% buying fewer vegetables (compared to 5.5% of food
secure households). The rising cost of healthier foods can paradoxically result in
obesity due to the reliance on inexpensive HFSS foods, which are more
accessible to low-income individuals. The Food Foundation reported in 2023 that
healthier foods in the UK are more than twice as expensive per calorie than
unhealthy foods.

A retail food price modelling project for Defra in 2020 by Davidson and others
shows that consumer food prices are principally determined over time by farmgate
prices, import prices, exchange rates, labour costs and non-labour costs in food
manufacturing. A more recent study was conducted by the same group for Defra,
the results of which can be found here. Further information on the dynamic
between the cost of imports and input prices is covered in Theme 3 Indicator 3.1.1.

Impacts of UK diet

Healthy diets in-line with UK dietary recommendations are associated with
reduced risk of dental caries, obesity, chronic diseases (such as type 2 diabetes,
heart disease and some cancers) and micronutrient deficiencies. Adherence to the
EWG is associated with a 7% reduction in mortality, according to research by
Scheelbeek and others in 2020. For example, eating less red and processed meat
is likely to reduce risk of bowel (colo-rectal) cancer (SACN, 2010). UK adults aged
40 years old, with median dietary intakes, could gain approximately 1.3 years of
life expectancy by sustaining a diet that meets EWG recommendations. In
comparison, those with the highest risk diets may see life expectancy gains up to 8
years by changing to EWG dietary recommendations according to the findings of
Fadnes and others in 2023.

Healthy diets have also been associated with some positive environmental
impacts. Adherence to the EWG has been estimated by the Waste and Resources
Action Programme (WRAP) to reduce dietary emissions by 13% on average.
Modelling by FSS (2024) indicates that adhering to existing UK dietary
recommendations on red and red processed meat contribute significantly to
recommendations by the Climate Change Committee to reduce total meat intakes
by 20% by 2030. If all adults living in Scotland met the existing recommendation of
no more than 70g a day, it would achieve a 16% reduction in total meat intake.
This is in a context where the maijority of the population in Scotland do not have a
diet similar to the EWG, and meat and dairy are therefore relatively more important
in the diet as an important source of micronutrients. However, research by
Galazoula and others in 2021, for example, suggests that a healthy diet is not
necessarily sustainable. Further information on the environmental impacts
associated with UK consumption is covered in Indicator 4.3.3 Sustainable diet.
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Obesity is a concern among all population groups. Data from Health Survey for
England, 2022, shows that the prevalence of overweight (including obesity) has
remained stable in England since 2019, with 64% of adults estimated to be living
with overweight or obesity, and 29% of adults estimated to be living with obesity in
2022. The daily supply of calories per person amounted to 3,362 kilocalories per
day in 2021, equivalent to 34% more calories than the recommended level.
However, this does not measure the amount of energy actually consumed, or
account for consumer waste. This suggests a continuing trend of overconsumption
of calories that, alongside overconsumption of HFSS foods, contributes to obesity.

Prevalence of overweight and obesity is highest among those living in the most
deprived areas (71.5% and 35.9% respectively) and lowest in those living in the
least deprived areas (59.6% and 20.5% respectively). This is supported by
National Health Service (NHS) England data which showed that hospital
admissions directly attributable to obesity were 4 times more likely in the most
deprived areas compared to the least deprived areas. Data from the National Child
Measurement Programme (NCMP) shows that obesity prevalence was twice as
high for children aged 4 to 5 and 10 to 11 years living in the most deprived areas
compared with those living in the least deprived areas.

Underweight is also a concern, though it is much less common than overweight or
obesity. Data from the 2022/24 NCMP suggests that in England, approximately
1.2% of children aged 4 to 5 years and 1.7% of children aged 10 to 11 years have
low weight for their height and age. The rate is higher in children from Asian ethnic
groups, particularly children recorded as being of Indian ethnicity. Among children
aged 4 to 5 years, those living in the most deprived areas were more likely to have
a low weight for their height compared to those living in the least deprived areas,
but this was not the case among those aged 10 to 11.

Data collected by NHS England on hospital admissions for malnutrition, covering
both undernutrition and overnutrition, and nutrition-related deficiencies, such as
rickets, show differing trends. Malnutrition figures show a gradually increasing
trend, with figures in 2022/23 double that of 2007/08 (when records began). In the
UK, the primary causes of malnutrition are clinical, meaning secondary to another
health condition which may affect nutritional needs or impact on a person’s ability
to eat and drink. This is rather than it solely being caused by poor or inadequate
dietary intake. The number of people with a primary or secondary diagnosis of
rickets has varied but broadly remained stable since records began. It is not
possible to establish from the admissions statistics what the underlying causes
are. While data on scurvy is tracked and available by NHS England, cases stem
from clinical or social causes, such as drug addiction, which impact on dietary
behaviours, and so are not considered relevant to this report.
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Research by Berkowitz and others in 2018, and by Estrella and others in 2021 in

North America suggests that food insecurity is associated with poorer mental and
physical health, higher healthcare utilisation and cost. Research conducted by the
Resolution Foundation in 2023 found that 45% of adults who experienced severe
food insecurity felt much more unhappy or depressed than usual.

Additional findings from qualitative social research on the impact of living with food
insecurity on health are covered in the case study on the lived experience of food
insecurity and its impact on health.

Forward look

While the relationship between nutrient intakes and food insecurity in the UK are
currently unclear, international data indicates that food insecurity may be
associated with poorer diets in adults and that adults with food insecurity are more
likely to be living with overweight and obesity than food secure adults. Meanwhile,
higher food insecurity in children has been found to be associated with a reduced
likelihood of meeting nutritional intake recommendations for some micronutrients.

The FSA monitors food security and other consumer-related behaviours through
its Food and You 2 survey, which is described in more detail in Indicator 4.1.1
Household food security status. Questions on food insecurity have been included
in the NDNS since April 2022 although this data has not yet been published.
Therefore, we do not yet know the long-term impact of recent increasing food
prices and declines in food sales on population health and nutrition.

Case study 1: The lived experience of food insecurity and
its impact on health

Introduction

Diet is an important health indicator (see Indicator 4.3.2 Healthy diet), being
second and third in the 20 top risks in the hierarchy of factors contributing to death
for females and males, respectively, according to the Global Burden of Disease,
2020. Barriers to healthy eating are complex, encompassing social, economic and
infrastructural factors (Briazu and others, 2024). Increasing food prices presents a
challenge for those on lower incomes who are more likely to cut back on
purchasing healthy foods such as fruit, vegetables and fish (Johnstone and
Lonnie, 2023). The struggles to make healthy food choices faced by some
consumers, may have been exacerbated by the period of high inflation between
2021 and 2023. The reality of living with food insecurity may not be fully reflected
in large-scale survey data (Lonnie and others, 2024). Integrating qualitative social
research into our understanding of food insecurity within the context of the UK
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food system, including in relation to people’s lived experiences, is important. Such
research provides insights into our understanding of dietary and health inequality
gaps, which are expected to widen if no actions are taken due to current economic
pressures, climate change impacts and import dependency in the UK and globally
(UK Health Security Agency, 2023 ; Power and others, 2021).

Description and Analysis

The lived experience of food insecurity and its impact on diet: Quantitative
data captured by this theme of the UKFSR shows the scale and magnitude of food
insecurity in the UK. However, it is important to understand the lived experience of
people living with food insecurity. Qualitative data can often provide richer insights
into struggles, uncover nuances and drivers of behaviours which can be used to
interpret the results of national surveys, as well as identify gaps in knowledge
missed in quantitative research (Hunt, Pettinger and Wagstaff, 2023).

This case study considers qualitative data collected in 2 research projects funded
by the Transforming UK Food Systems - Strategic Priorities Fund (TUKFS-SPF)
Programme. The Programme aims to fundamentally transform the UK food system
by placing healthy people and a healthy natural environment at its centre. The
Food Insecurity in people living with Obesity (FIO Food) project offers insights into
the lived experience of consumers living with food insecurity and obesity
considering the context of the retail environment, while the Food Systems Equality
(FoodSEqual)-Health project shares knowledge and learning from working with
disadvantaged communities to improve access to, and the affordability of, fresh
produce alongside community-based health and social care support.

Project one: the FIO Food project: The FIO Food project aims to combine
knowledge from large-scale population data with an understanding of the lived
experience of food insecurity and obesity, to support environmentally sustainable
and healthier food choices in the retail environment. A key feature of the project is
that it is co-produced with those who have lived experience and uses a
transdisciplinary approach, involving collaboration with experts in nutrition, public
health, psychology, health geography and data analytics, as well as stakeholders
from policy and retail sectors (Lonnie and others, 2023).

Qualitative data from this project uncovers the influences surrounding purchasing
decisions of people living with obesity and food insecurity, and ways in which they
attempted to navigate the rising cost of food during the period of high inflation
between 2021 and 2023.
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Figure 4.3.2e: Pen portraits of diet inequalities

Source: Outputs from the FIO Food project lived experience workshop in

Aberdeen

Name of

Type of

shopper shopper Experience

Shirley The | have a car, a house and live in a nice area, but | was
secret made redundant during the COVID pandemic. | feel
shopper | ashamed that | need to use the local community food

larder as | don’t have enough money to buy the weekly
shopping. | live in an area that is perceived to be nice,
but | am in trap of poverty.

Olivia The rural | There isn’t many shops near me, | live in a remote area.
shopper | It's not heat or eat, | can’t afford either. Prices of food

are higher at the local corner shop. I'd like to get a veg
box, but | don’t know what to do with all the produce and
it ends up in the bin.

Sam The | go shopping with a list, but it is too expensive to buy all
sScoop my food at a supermarket. | use a local ‘scoop shop,’ to
shopper | buy dried foods by weight, such as pasta and lentils — it

is cheaper to buy smaller amounts, | only get what |
need.

Robert The | shop at 7-8pm at a local supermarket which is the time
reduced | that the food is reduced. It’s called ‘feeding time at the
counter zoo’ locally, when all the food is reduced | wait for meat
shopper | to be reduced in price, then do the rest of my shopping. |

don’t have time to think about all this eco-friendly
nonsense.

Mandy Make It was hard to admit that | needed help to feed the
ends family. | use the local food bank and larder to get food. |
meet have noticed that the quality and quantity of food there
shopper | has decreased recently. It has helped to get help with

budgeting for food shopping and to use shopping list to
plan what to cook.
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Name of Type of

Experience

shopper shopper

Fred The | don’t have a fancy computer to do online shopping. |
pensioner | can’t carry heavy shopping bags from the supermarket,
shopper | so | prefer to do a single shop each day. It's cheaper for
me to eat cold food, as | don’t have to pay for cooking.

Note: Lived experience of the challenges that people living with food insecurity
face when shopping for healthy and sustainable foods to support their health and
healthy weight. Outputs from the Public Involvement workshop during the
Challenge Poverty Week in October 2022 — quotes from participants. Co-
organised with Aberdeenshire Council. Names have been changed to protect
anonymity.

Figure 4.3.2¢ illustrates qualitative data gathered during one of the project
workshops during Challenge Poverty Week in 2022. Over 30 Aberdeenshire
consumers who face challenges of food insecurity and obesity discussed barriers
in purchasing foods that would help to maintain a healthy diet. These findings
highlight the struggles associated with the stigma of food insecurity while
shopping, and limited access to healthy produce. This is multidimensional for
some people, where limitations include insufficient budget, geographical
challenges (for example, living in rural areas and ‘food deserts’), and/or lack of the
digital skills that allow online shopping. As a result, shoppers with food insecurity
buy what they can afford rather than what they would wish to buy to support their
health.

Project two: FoodSEqual: FoodSEqual, and its daughter project FoodSEqual-
Health, are interdisciplinary projects that are committed to transforming food
systems with disadvantaged communities by using the community food researcher
model. FoodSEqual-Health is running an intervention called Fresh Street
Community, which provides non-means-tested vouchers for purchasing fruit and
vegetables at a bespoke stall set up as a social enterprise at local hubs. The
intervention tackles both access to, and affordability of, fresh produce in two
locations (Whitley, Reading and Whitleigh, Plymouth), and explores the benefits of
social connectivity with access to wellbeing and healthcare, which are provided
alongside the fruit and vegetable stalls.

Engagement with participants at the Reading site (Whitley Community
Development Association — WCDA) in November 2023, prior to the start of the
intervention, showed that a large proportion of households experiencing food
insecurity consumed very few portions of fruit or vegetables. For example, 48% of
households consumed no portions of fruit or vegetables the preceding day, and
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thematic analysis of one-to-one structured interviews illustrated the struggles
people face with maintaining healthier eating habits:

e ‘I don’t eat vegetables — but | am encouraged to because this is at WCDA’
e ‘I don’t have any strong memories of family meals — none of school dinners
as | was always packed lunch. The family favourite meals didn’t include
vegetables — except mashed potato. | don’t change what | eat depending on

season’

e ‘I struggle to get enough fruit and veg in me — it comes down to cost and
time. | am struggling with my mental health — and it makes me not want to
cook — or cook things that | have to watch. | am trying to make it healthier
but struggling. | eat salad as no preparation is needed. It’s about time
management — | do try and keep up with seasonal fruit and vegetables, but
it depends on price. | want to get to a point where price comes after my
nutrition needs. | do all the cooking on my own.’

e ‘| have problems with depression and anxiety, eating fruit and vegetables |
noticed | felt better after 5-weeks’

Discussions with participants at the same site after the intervention in June 2024
revealed the dependency that some households have on both the stall and the
vouchers:

e ‘So grateful for the vouchers as been struggling for a while.’
e ‘What you doing is great we couldn't manage without you - money is tight.’
e ‘I've not eaten for 3 days - money not come in yet.’

The relationship between food insecurity and poor health: Unhealthy dietary
patterns, coupled with the psychological stress of food insecurity, can lead to
increased caloric intake, subsequent weight gain and obesity comorbidities, as
well as a profound effect on mental health (Eskandari and others, 2022; IHME,
2022; Rindler, 2023). Low-income households may employ coping strategies such
as shopping at multiple stores to find the best prices, bulk buying, coupons, and
batch cooking to mitigate food insecurity (Stone and others, 2024). However,
exploratory analyses showed some of these practices, such as budgeting, may
lead to poorer diet quality. Efforts to purchase healthy, nutritious food are
challenging and less consistent despite a preference for healthier options (Stone
and others, 2023; Hunter and others, 2024).
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Conclusion

Research findings based on people’s lived experience highlight the struggles
associated with maintaining healthier eating habits and support the wider evidence
base on the connection between food insecurity and diet and health inequalities.
Qualitative research can shed light on the mental and emotional challenges
experienced by disadvantaged communities and individuals as they struggle to
provide food for themselves and their families, especially due to financial
restrictions and stigma (Hunter and others, 2024).

4.3.3 Sustainable diet

Rationale

While there is no universal definition of what constitutes a ‘sustainable diet,” they
are broadly considered to be ‘diets with low environmental impacts which
contribute to food and nutrition security and to healthy life for present and future
generations’ (Food and Agriculture Organization of the United Nations (FAO),
2010). They combine environmental, health and socio-economic dimensions, such
that they are protective and respectful of biodiversity and ecosystems, culturally
acceptable, accessible, affordable, and nutritionally adequate, safe and healthy.

Some components of a sustainable diet are covered in other themes and
indicators of the UKFSR. The health aspect is covered in Indicator 4.3.2 Healthy
diet; the socio-economic aspect is covered throughout Theme 4, in particular in
Indicator 4.1.2 Household spending on food, Indicator 4.1.3 Price changes of main
food groups, Indicator 4.2.1 Physical access to food shops and Indicator 4.2.2
Digital access to food shops; while some environmental indicators include the use
of antibiotics in UK food production in Theme 2 Indicator 2.2.1, levels of food loss
and waste in Theme 2 Indicator 2.2.2, and UK consumption of plastics in Theme 3
Indicator 3.1.2.

This indicator, ‘sustainable diet,” builds on data covered in other themes of the
report to assess the degree to which UK diets have a low impact on the
environment and contribute to food security by supporting the preservation of
biodiversity and planetary health. This is measured through trends in GHG
emissions, water, land use and biodiversity based on how guiding principles on
‘sustainable healthy diets’ developed by the FAO and World Health Organisation
(WHO) characterise environmentally sustainable diets. They provide one measure
of the sustainability of the UK food system and are a key feature of household food
security.

Headline evidence takes data from WRAP and shows estimates of the total GHG
emissions associated with food and drink consumption in the UK (across all stages
of the value chain) which contribute to one aspect of planetary health. Supporting
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data shows the impacts of UK consumption on deforestation, water scarcity and
biodiversity loss.

Headline evidence

Figure 4.3.3a: Total UK Food System Emissions Estimates for 2015 to 2021 by
supply chain stage

Source: UK Food Systems GHG Emissions Model 2015-2021 (wrap.ngo)
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Between 2019 to 2021, UK GHG food-related emissions have broadly remained
stable or shown some notable decreases depending on the supply chain stage.
There was a notable decrease in emissions from imports which fell by 3.8 million
tonnes of carbon dioxide equivalent (Mt CO2e) between 2019 and 2021 from
58.10 Mt CO2e in 2019 to 54.32 Mt CO2e in 2021. This was likely a result of a
decrease in imports during this period. As explored in Theme 2 the percent of food
consumed in the UK that was grown domestically increased from 53% in 2019 to
58% in 2021, as a fall in imports from the EU was largely replaced by an increase
in consumption of UK-produced food. A decrease in imports over this period was
likely to be a result of COVID-19 and the UK leaving the EU Customs Union. Since
2021 imports from the EU have increased but remain lower than levels prior to the
UK’s exit of the EU.
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Similarly, the supply chain and consumer sector saw a downward trend over the
same period, decreasing by 3 Mt CO2e from 36 Mt CO2e in 2019 to 33 Mt CO2e
in 2020, with a small rise to 34 Mt CO2e in 2021.

The COVID-19 pandemic and associated lockdowns are likely to have influenced
levels of emissions in some food system sectors. Substantial decreases of
approximately 12% in emissions between calendar years 2019 and 2020 were
recorded in the hospitality and food service sector, supply chain transport and
consumer transport sectors, according to a report by WRAP in 2024. These are
likely to have been driven by business closures and reduced frequency of
shopping over this period. Given some public health restrictions were still in force
in 2021, data from 2022 may show a rebound in the data for some sectors.

Supporting evidence shows a more nuanced picture across other measures
tracking the impacts associated with UK food consumption. The measures show a
fluctuating trend in predicted regional species loss, a slight upward trend in
deforestation and larger increase in water scarcity impacts.

Supporting evidence

Food products are associated with different environmental impacts. In 2022, Clark
and others completed the most comprehensive analysis of the environmental
impacts of food products to date, estimating the environmental impacts of 57,000
food products across four indicators: greenhouse gas emissions, land use, water
stress, and eutrophication potential. Their report shows that food types range from
having low, to medium, to high environmental impacts. Examples of low
environmental impact foods include sugary beverages, fruits and breads.
Intermediate impact foods include many desserts and pastries. While high impact
foods include meat, fish and cheese. The largest source of environmental impacts,
including carbon emissions, from food occurs during the production phase (on
average ~70%, but rising to as high as 95% in some cases). Research by Poore
and Nemecek in 2018 found that other areas have a relatively small impact, for
example packaging, transport and retail for high impact products can contribute to
less than 1% of GHG emissions. The food health profiling method used by Clark
and others revealed that healthier products are often more environmentally
sustainable, but there are exceptions to this trend. Foods that consumers may
think are substitutable can have markedly different impacts, for example, replacing
meat, dairy, and eggs with plant-based alternatives could have large
environmental and health benefits in places where consumption of these foods is
high. Meat purchases have declined since the 1980s in the UK (see Indicator 4.3.1
Consumption patterns), suggesting a trend in less environmentally impactful diets.
Further information on the impacts of a healthy diet is covered in Indicator 4.3.2
Healthy diet.
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Deforestation

Figure 4.3.3b: Area of deforestation associated with UK consumption of food
commodities annually in hectares (Ha), 2005 to 2021

Source: Adapted from the 2023 data release of UKBI - A4. Global biodiversity
impact | JINCC - Adviser to Government on Nature Conservation (non-food
commodities removed)
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In the last three years of recorded data, from 2019 to 2021, the area of
deforestation worldwide estimated to be associated with UK consumption of food
commodities has shown a slight upward trend (Figure 4.3.3b). In 2019, the
deforested area was 19,702 hectares, which increased to 21,402 hectares in
2020, and remained relatively stable at 21,371 hectares in 2021. Historically, from
2005 to 2018, there was a general decline in deforestation, with the area
decreasing from 47,122 hectares in 2005 to 20,794 hectares in 2018. This earlier
trend highlights a reduction in deforestation over the period, followed by an uptick
in recent years. Deforestation associated with UK consumption has been primarily
driven by cattle-related products, followed by soy, palm oil, cassava, and maize.
Further information on the impact of deforestation on global food supply is covered
in Indicator 1.2.2. Global land use change and Indicator 1.5.1 Global land
degradation.
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Water scarcity

Figure 4.3.3c: Scarcity-weighted blue water use associated with UK consumption
of food commaodities annually, 2005 to 2021

Source: Adapted from the 2023 data release of UKBI - A4. Global biodiversity
impact | JNCC - Adviser to Government on Nature Conservation (non-food
commodities removed)
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Similarly, scarcity-weighted blue water use worldwide, which scales the blue water
footprint (surface and groundwater consumed as a result of production) according
to water availability in a region after human and aquatic ecosystem demands have
been met, has increased between 2019 and 2021. Scarcity-weighted blue water
use estimated to be associated with UK consumption of food commodities has
increased consistently from 2019 to 2021, from 657 billion cubic meters in 2019 to
722 billion cubic meters in 2021 (Figure 4.3.3c). From 2005 to 2018 the trend
displayed greater variance. The recent upward trend has been primarily driven by
wheat, followed by rice, maize, sugar cane, and olives. Further information on the
impact of water scarcity on food supply is covered in Indicator 1.2.4 Water
availability, usage and quality for global agriculture and Indicator 2.2.7 Water
quality.
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Biodiversity loss

Figure 4.3.3d: Predicted regional species loss associated with UK consumption of
food commodities annually, 2005 to 2021

Source: Adapted from UKBI - A4. Global biodiversity impact | JNCC - Adviser to
Government on Nature Conservation (non-food commodities removed)
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The predicted regional species loss within the UK estimated to be associated with
UK consumption of food commodities has increased slightly over the last three
years from 2019 to 2021 (Figure 4.3.3d). In 2019, there was a loss of 63 species,
which remained unchanged in 2020, but increased to 68 species in 2021. Over the
longer term, from 2005 to 2018, there was a general decrease in the rate of
species lost from 87 species lost in 2005 to 62 species lost in 2018, reflecting a
downward trend with some variability. The data indicates that while there was a
consistent reduction in species loss over the last 20 years, while recent years
show a reversal of that trend with an increase in species loss. This has been
primarily driven by wheat, followed by rice, maize, oil palm fruit and barley. Further
information on the impact of biodiversity loss on food supply is covered in Indicator
2.2.5 Biodiversity.
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Methodology

The data source on the impact of UK consumption on deforestation, biodiversity
loss and water scarcity is an adapted version of the 2023 data release of UKBI -
A4. Global biodiversity impact | JNCC - Adviser to Government on Nature
Conservation (non-food commodities removed). It covers all agricultural crop
commodities as described by the FAO in addition to cattle and excludes other
foods, such as seafood and meat beyond cattle. The dataset combines
environmental datasets and trade modelling to proportionally attribute impacts
associated with UK consumption. It is, therefore, sensitive to overall levels of
consumption (as higher consumption is associated with higher impacts), the
sustainability of production practices associated with our consumption (as
increasing the efficiency of production methods would be reflected in the
underlying environmental datasets), and sourcing patterns (as changes in sourcing
patterns would lead to differences in the impacts associated with production of that
commodity between countries). Further information on the profitability of farming is
covered in Theme 3 Indicator 3.3.3.

Attitudes towards sustainable diets

People are not fully aware of what contributes towards a sustainable diet and how
to make sustainable food shopping choices. Results of an FSA poll on consumer
views of healthy and sustainable diets in 2021 showed that 48% of respondents
believed they knew what a sustainable diet consisted of, and 51% understood the
impact their diet had on the environment. In comparison, 75% of respondents
believed they knew what a healthy diet consists of and 78% understood the impact
their diet had on their health. Similarly, a more recent interview study by Whittall
and others in 2023 on public understanding of sustainable diets showed that while
participants understood what was meant by sustainable eating and could identify
sustainable actions, there was noticeable uncertainty, and competing definitions of
sustainability and sustainable actions were also given.

While studies such as that of d'’Angelo and others from 2020 suggest there is
increasing awareness of the negative environmental impacts of food production
systems, and results from a Defra-commissioned study published in 2022 record
high environmental concern amongst consumers, consumers have low awareness
and knowledge around the impact of food on environmental outcomes according
to the same Defra study. In 2021/22, the FSA’s Food and You 2 survey asked
respondents in England, Wales and Northern Ireland to choose from a list of
actions which they thought were most likely to contribute to making sustainable
choices. Respondents thought that eating less processed food (50%) and
minimising food waste (47%) contributed most to having a sustainable diet, and
59% thought that buying locally-produced, or in-season food contributed most to
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making sustainable food shopping choices. While these actions may contribute to
a sustainable diet, consumers failed to appreciate the larger role other factors play
in making sustainable choices, such as reducing meat or dairy consumption.

Different factors influence whether people act on their awareness to make more
sustainable consumption choices. A Defra project, to develop insights into
strategic issues, looked at sustainable and healthy food choices in 2023, to
understand the drivers and barriers to those choices, and initiatives that may
encourage uptake. The research suggested that the primary drivers for
sustainable food choices were reduced environmental impact, reduced waste and
food quality, with the perceived cost of healthy and sustainable food choices being
the primary barrier to adopting those choices. A randomised control trial published
by the FSA in 2023 found that listing products in order of sustainability in a
simulated online supermarket did not have an effect on the proportion of
sustainable choices made, either when the ordering was covert or when it was
accompanied by a statement informing participants about the ordering. This
suggests that purchasing choices are not influenced by subtle changes to the
shopping environment and are largely driven by preferences for certain grocery
products.

Affordability remains an important barrier to people making more sustainable food
choice. In addition, stronger motivations are needed to change levels of meat and
dairy consumption. Research on the psychologies of food choice published by the
EFSA in 2022 found in general that very strong motivations are needed to change
eating habits for meat and dairy due to the barriers in terms of capability and
opportunity.
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Theme 5: Food Safety and Consumer
Confidence

Theme definition

In a secure food system, consumers should have access to sufficient quantities of
safe and nutritious food. They should also have confidence that food safety is
underpinned by an effective regulatory framework, and that the food they eat is
accurately labelled. Safe food reduces risks to public health, the economic and
social burden of foodborne disease, and contributes to economic growth.

This theme examines trends in consumer confidence (Sub-theme 1), food safety
incident alerts, foodborne disease outbreaks, food crime (Sub-theme 2), and food
business compliance with hygiene regulations (Sub-theme 3). This edition of the
report includes 2 additional indicators to reflect other important dimensions of food
safety and consumer confidence. These cover surveillance sampling (5.2.1), and
safety of non-EU imports (5.3.2).

While the metrics in this theme are not direct measures of food security, they
provide some insight into the safety of the UK food chain, consumer confidence
and public trust in the UK food system. These insights help regulators,
enforcement authorities and wider government to understand the agency of the
consumer, and their ability to access and utilise food, which are important factors
to consider in the UKFSR’s assessment of food security.

Overall findings

¢ The results of UK consumer surveys indicate that the levels of trust in
the Food Standards Agency (FSA) and Food Standards Scotland (FSS)
have remained relatively high.

Key statistic: Consumers’ trust in FSA and FSS to ensure that food is
safe to eat remains high (>80%).

e The number of people reporting concerns about food prices has risen
since 2021.

Key statistic: In 2023, food prices became the top food-related prompted
concern among UK consumers. 93% of respondents surveyed in Scotland
were concerned about the cost of food and 72% in England, Wales and
Northern Ireland. Due to differences in data collection, survey results from
England, Wales and Northern Ireland cannot be compared with those from
Scotland.
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Approximately a quarter of all incidents reported over the last 3 years
involved the identification of microorganisms.

Key statistic: Approximately 26% of all incidents reported over the last 3
years related to the identification of microorganisms that have the potential
to cause illness (such as Shiga toxin-producing E.coli, Listeria and
Salmonella); and required action to be taken by authorities and food
businesses to protect consumers.

There have generally remained relatively stable trends in laboratory-
confirmed reports of pathogens that can cause foodborne
gastrointestinal disease and the proportional trends in foodborne disease
outbreak surveillance over the period 2019 to 2023, with the exception of
the COVID-19 pandemic years.

Key statistic: Campylobacter spp. continued to be the most frequently
reported bacterial pathogen causing infectious gastrointestinal disease in
the UK, followed by non-typhoidal Salmonella spp. The proportional trends
in causative agents, hospitalisation rates and associated foods implicated in
the investigations were generally consistent with trends observed in the last
decade with the exception of Shiga toxin-producing E.coli (STEC) and other
diarrhoeagenic E. coli (DEC) in 2023.

Of the businesses inspected, analysis indicates an upward trend in
food business hygiene compliance. However, there is still a backlog in
the number of businesses awaiting inspection.

Key statistic: Between 2020/21 and 2023/24, an average of 96.8% of
food businesses inspected in England, Wales, and Northern Ireland
achieved a satisfactory or better Food Hygiene Rating Scheme (FHRS)
rating. An average of 92.3% of inspected businesses in Scotland achieved
a ‘Pass’ under the Food Hygiene Information Scheme (FHIS) between
2020/21 and 2023/24.

Cross-theme links

As outlined in Theme 3 Supply Chain Resilience, local authority food officer
shortages are affecting the frequency of food business inspections and delivery of
associated enforcement action. This could affect consumers’ access to safe food,
and their trust in the effective regulation of the food system. Price inflation
(covered in Theme 4 Food Security at Household Level) may also be linked to the
prominence of food prices in consumers’ top self-reported concerns (prompted) in
FSA and FSS consumer surveys.
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Sub-theme 1: Consumer confidence

5.1.1 Consumer confidence in the food system and
its regulation

Rationale

Food regulators play a critical role in ensuring businesses comply with the legal
standards that protect the safety and authenticity of our food. Building trust in our
system of food regulation maintains public confidence and safeguards demand;
protecting our economy and enabling UK consumers to make informed choices
about the food they eat.

In this section, we present an analysis of trends in consumer trust and confidence
based on survey results from FSA and FSS. The FSA’s Food and You 2 survey,
which covers England, Wales and Northern Ireland, commenced its data collection
in July 2020. Data is also presented for the period covering December 2020 to
December 2023 from FSS’s Food in Scotland Consumer Tracker survey which
monitors attitudes, knowledge and reported behaviours relating to food amongst a
representative sample of Scotland’s population. FSS’s survey is undertaken bi-
annually with a consistent research methodology across each wave to ensure
comparability.

Due to methodological differences between the FSA’s Food and You 2 survey and
the FSS Consumer Tracker survey, including the way people are selected to take
part, how questions are worded, and when the surveys are carried out, it is not
possible to make direct comparisons between the two.

Headline Evidence

Confidence in food safety and food labels

These consumer surveys represent recent evidence on levels of UK consumer
confidence in food safety and food labels. They show that overall, levels of
consumer confidence have remained relatively stable. Although some statistically
significant fluctuations were identified in the Food and You 2 survey data during
this period, these are small and cannot be attributed to any particular drivers.

Due to differences between the FSA’s Food and You 2 survey and the FSS
Consumer Tracker survey, including the way people are selected to take part, how
questions are worded, and when the surveys are carried out, it is not possible to
make direct comparisons between the two.
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England, Wales and Northern Ireland

Figure 5.1.1a: The FSA’s Food and You 2 survey respondents’ confidence that
food is safe to eat, July 2020 to July 2023

Source: Food and You 2, FSA
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In England, Wales and Northern Ireland, respondents’ confidence in food being
safe to eat (Figure 5.1.1a) remained stable between July 2020 and July 2023.
Data from Wave 7 (April-July 2023) showed that most respondents (88%) were
confident that the food they buy is safe to eat. This is broadly in line with previous
waves dating back to July 2020. However, there have been some fluctuations over
time, with a statistically significant decrease in Waves 3 (2021) and 7 (2023). It is
not possible to comment on drivers in these fluctuations.
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Figure 5.1.1b: FSA respondents’ confidence that information on food labels is
accurate, July 2020 — July 2023

Source: Food and You 2, FSA
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In England, Wales and Northern Ireland, data from Wave 7 (April-July 2023,
Figure 5.1.1b) showed that respondents (83%) were confident that the information
on food labels (for example, ingredients, nutritional information, country of origin)
is accurate. This is broadly in line with previous waves dating back to July 2020.
However, there have been some fluctuations over time, with a statistically
significant decrease in Waves 3 (2021) and 7 (2023). It is not possible to comment
on drivers in these fluctuations.
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Scotland

Figure 5.1.1c: FSS respondents’ trust in the information on food labels, December
2020, December 2021, December 2022

Source: Consumer Tracker survey, FSS, Waves 11, 13 and 15
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In Scotland, respondents’ trust in information on labels (Figure 5.1.1c) remained
stable (68-70%) between 2020 and 2022 (this question was not asked in Waves
12 and 14 of the survey). However, a change in questions in Waves 16 and 17
means that no data is available for 2023.

Trust in the regulator

These consumer surveys also monitor levels of awareness and trust in FSA and
FSS. These insights ensure that the FSA and FSS remain responsive to public
needs.
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England, Wales and Northern Ireland

Figure 5.1.1d: FSA respondents’ trust in the FSA, July 2020 to July 2023
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In England, Wales, and Northern Ireland, data from Wave 7 (April to July 2023,
Figure 5.1.1d) showed that, of those who had some knowledge of the FSA, 69%
trusted the FSA to do its job. While this is a statistically significant decrease from
the previous survey, this is due to an increase in the proportion of respondents
reporting that they ‘neither trust nor distrust’ the FSA, with distrust remaining low at
2%.
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Scotland

Figure 5.1.1e: FSS respondents’ trust in FSS, December 2020 to December 2023

Source: Consumer Tracker survey, FSS
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In Scotland, trust in FSS remained high and broadly stable between December
2020 and December 2023 (Figure 5.1.1e). The latest data (\WWave 17, December
2023) shows that trust in FSS increased to 81% from 71% in the previous wave
(Wave 16, July 2023). The proportion of respondents reporting that they ‘neither
trust nor distrust’ FSS accounted for most of the difference with distrust remaining
low at 2%.
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Confidence in the food supply chain

England, Wales and Northern Ireland

Figure 5.1.1f: FSA respondents’ confidence in the food supply chain, July 2020 —
July 2023

Source: Food and You 2, FSA
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In England, Wales and Northern Ireland, confidence in the overall food supply
chain fluctuated slightly between July 2020 and July 2023.
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Confidence in food supply chain actors
England, Wales and Northern Ireland
Data from Wave 7 (April to July 2023, Figure 5.1.1f) indicated 68% of respondents

were confident in the food supply chain, a statistically significant decrease from
76% in Wave 6 (October 2022 to January 2023).

Figure 5.1.1g: Consumers’ confidence that actors in the food supply chain ensure
that the food they buy is safe to eat (England, Wales and Northern Ireland)

Source: Food and You 2, FSA
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In England, Wales and Northern Ireland, confidence in farmers, slaughterhouses
and dairies, food manufacturers and shops and supermarkets has

remained broadly stable since July 2020, with a statistically significant decline
across all subgroups in Wave 7 (April to July 2023). Confidence in restaurants,
takeaways and delivery services is more variable but shows no consistent trend
either up or down over the reporting period.

Respondents are more likely to report confidence in farmers, shops and
supermarkets, and least likely to report confidence in takeaways and food delivery
services. This pattern has been consistent since tracking began in 2020. A similar
pattern was reported by Red Tractor in their 2022 UK Trust in Food Index.
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The questions were not asked in Wave 5 of the survey, conducted between April
and July 2022.

Scotland

Figure 5.1.1h: FSS respondents’ confidence in UK food supply chain actors to
ensure that food is safe to eat and is of high quality, Wave 17, December 2023

Source: Consumer Tracker survey, FSS Wave 17
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In Scotland, the latest data (Wave 17, December 2023) shows that 89% of
consumers were confident that those involved in the food supply chain (farmers,
manufacturers, shops and supermarkets) ensure that food is safe to eat (Figure
5.1.1h). Two-thirds (68%) of respondents reported confidence in food supply chain
actors to ensure food is of a high quality.

Supporting evidence
UK-wide

Some external studies indicate that food is among the most trusted sectors. The
2024 Edelman Trust Barometer conducted across 28 countries reported that food
was among the top 5 trusted sectors, with 72% of respondents trusting businesses
in the food and beverage sector. Similarly, in the UK, Red Tractor reported that
despite trust in food declining between 2021 and 2022, food remained among the
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top three most trusted institutions in their 2022 Trust in Food Index with 73% of
respondents trusting UK food.

5.1.2 Consumer Concerns
Rationale

The FSA and FSS surveys also monitor consumer concerns in relation to food.
This section offers a summary of the top food-related concerns raised by
consumers through these surveys and examines how these concerns have
evolved over time.

Due to differences between the FSA’s Food and You 2 survey and the FSS’s
Consumer Tracker survey, including the way people are selected to take part, how
questions are worded, and when the surveys are carried out, it is not possible to
make direct comparisons between the two.

Data from Food and You 2, which covers England, Wales and Northern Ireland, is
presented from its first wave in July 2020. Data from FSS’s Consumer Tracker
survey has been presented from Wave 11, which covers the period starting from
December 2020.
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Headline evidence

Consumers’ top 10 most reported concerns

England, Wales and Northern Ireland

Figure 5.1.2a: FSA respondents’ top 10 most common prompted concerns,
Food and You 2, Wave 7, April to July 2023

Source: Food and You 2, FSA, Wave 7
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Consumers’ reported concerns have varied over time. Although most consumers
(72%) have no concerns about the food they eat, the proportion reporting a
concern (unprompted) significantly increased in the Wave 7 survey from 18% in
late 2022 to 28% in mid-2023. Those who reported having a concern were asked
to briefly explain what their concerns were about the food they eat. The most
common unprompted concerns in the Wave 7 (2023) survey related to food
production methods (33%) and nutrition and health (30%).

When presented with a list of food-related concerns, 72% of consumers reported
concerns about food prices in 2023, a significant increase from 42% in Wave 3
(April to June 2021) in the year the last UK Food Security Report (UKFSR) was
published.
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Concerns about the affordability of food also increased significantly with the
proportion of consumers reporting that they were highly concerned about food
affordability rising from 26% at the end of 2020 to 55% in 2023. Consumers report
making adjustments to manage increased costs, including using cheaper cooking
methods, selecting cheaper alternatives to branded goods or buying reduced or
discounted foods.

When asked the extent to which they were concerned about a number of specific
food issues, 28% reported being highly concerned about food being produced
sustainably in the Wave 7 survey (2023), a statistically significant decrease from
33% in 2021.

Concerns about food availability

England, Wales and Northern Ireland

Figure 5.1.2b: FSA respondents’ concern about food availability, Wave 7, April
to July 2023

Source: Food and You 2, FSA, Wave 7, April — July 2023
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Respondents in England, Wales and Northern Ireland were asked how concerned
they were about the availability of a wide variety of food. Wave 7 findings (April to
July 2023, Figure 5.1.2b) indicate that 15% were highly concerned about this,
broadly in line with previous waves of the survey.

377



Scotland

Figure 5.1.2c: FSS respondents’ most common prompted concerns, Wave 17,
December 2023

Source: Consumer Tracker survey, FSS, Wave 17

Food prices
Food poverty and food inequality
Ultra-processed, or over-processing of food

S

The 'healthiness' of people's diets in general

S

The safety of food imported from outside the UK

N

The sustainability of food and food production
The quality of food imported from outside the UK
Animal welfare in the food industry

Ingredients and additives in food

Genetically modified (GM) food

The safety of food produced in the UK

Food availability/food shortages

Most common concerns
o

a]o
NN

The information on food labels being accurate
The quality of food produced in the UK

0 10 2030405060 708090100
Percentage of respondents (%)

The latest data for Scotland (Wave 17, December 2023, Figure 5.1.2c) indicates
that 93% of consumers reported concern about the cost of food, an increase from
69% reported in 2021.

In Scotland, after food prices (93%), 81% of respondents reported concerns about
food poverty and food inequality. Concerns around the healthiness of food and the
way it was produced also featured prominently, with 80% of respondents
concerned about ultra-processed or over-processing of food and 74% about the
“healthiness” of people’s diets more generally.

68% of respondents reported concerns about ingredients and additives and 61%
about genetically modified foods. In addition, 72% of respondents were worried
about the sustainability of food and food production, with the same percentage
identifying the safety of food imported from abroad as a concern.
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Supporting evidence
UK-wide

In 2022 FSA and FSS conducted a study to explore consumers’ interests, needs
and concerns around food. This study also highlighted that food prices were highly
concerning for consumers, with 20% of survey respondents spontaneously
mentioning food prices as an area of future concern, well ahead of any other
spontaneous mentions.

When thinking about the future of food in the UK over the next 3 years, consumers
were most concerned about the price of food (76% were quite or extremely
concerned) and more than two thirds (68%) said they were worried about the cost
of healthy food in particular. More than half (53%) said they felt “priced out” of
buying healthy food. Respondents also found it difficult to juggle competing drivers
of food choices (for example price, convenience, health), with price often
prioritised, leading people to feel they were compromising on health, environment
and wider ethical values.

Consumers viewed the top priorities for government, in order of priority, as:
supporting British farmers and producers, accessing healthy food at affordable
prices, high standards of food safety and hygiene, access to low-priced food that is
not over-processed and meets good quality standards, and reducing food waste in
the food chain.

Monitoring consumers’ food safety behaviour

In addition to monitoring consumer concerns and confidence, the FSA uses the
Food and You 2 survey to monitor consumers’ knowledge of, and self-reported
behaviours on, food storage, preparation, and cooking. This information, which is
linked to the utilisation dimension of food security, helps to inform FSA policy
decisions (through feeding into risk or impact assessments) and consumer
engagement activities (such as communication campaigns throughout the year).

Indicator 5.2.4 Foodborne disease outbreak surveillance looks in more detail at the
prevalence of foodborne pathogens and the cost to UK society. As most, but not
all, cases of illness associated with these pathogens are food-related, consumers’
in-home behaviours and the impact of food safety behaviours should be
considered.

Findings from Wave 6 of Food and You 2 (conducted between October 2022 and
January 2023) indicate that the majority of respondents follow recommendations to
wash hands before preparing or cooking food (72% reported always doing this) or
immediately after handling raw meat, poultry or fish (91% reported always doing
this). 89% of respondents also reported that they never eat chicken or turkey when
it is pink or has pink juices, as recommended by the FSA.
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However, some findings indicate that consumers may be undertaking more risky
food safety behaviours. For example, 40% reported washing raw chicken at least
occasionally, against the FSA’s recommendation. Although 65% recognised the
use-by date as the information which shows that food is no longer safe to eat,
respondents reported eating food past the use-by date. Bagged salad (72%) and
cheese (72%) were the foods respondents were most likely to report eating at any
point after the use-by date.

The Kitchen Life 2 study, published by the FSA in 2023, explored food safety
behaviours in real life domestic and business kitchens. Using a range of data
collection methods (including motion sensitive cameras, surveys, interviews, food
diaries and fridge/freezer thermometers), the study provided much greater insight
into the potential food safety risks consumers are taking in their homes and in
business kitchens than self-reported behaviours alone would. It found high-risk
food safety practices (such as not washing hands with soap after touching meat,
fish and poultry and reusing a tea towel or cloth for multiple purposes) were
regularly observed in household and business kitchens. In many cases,
participants knew the correct practice, but other influences on their behaviour were
stronger (such as ease, or beliefs about personal risk of illness).

Sub-theme 2: Food Safety and
Authenticity

5.2.1 Surveillance Sampling

Rationale

National food surveillance programmes help to verify the effectiveness of our
controls for food safety and standards by monitoring for the presence of
recognised or emerging risks across a range of different products. Safety and
authenticity are vital to food security as unsafe food could lead to foodborne
illness, with onward impacts on individual or community health. Labelling non-
compliance can also adversely affect consumers with food hypersensitivities and
damage consumer confidence.

Headline Evidence

While FSA and FSS have their own sampling programmes, local authorities also
carry out sampling as part of the inspections they conduct in businesses to verify
food safety and standards. Theme 3 Indicator 3.1.3 Labour and Skills sets out
trends in local authority sampling activities between 2013/14 and 2023/24. These
trends show the number of food samples taken by local authorities has declined
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over the past 10 years, in part due to reduction seen in local authority resourcing
as well as overall financial constraints.

For an update on work to build the UK’s international surveillance capacity, see
the Food Authenticity Network (FAN) case study below.

Supporting evidence
Residues Control Programme

Legislation requires the analyses of samples from food producing animals for
residues of authorised veterinary medicines, prohibited substances and various
contaminants. This requires an annual surveillance plan which is operated by the
Veterinary Medicines Directorate (VMD), an executive agency of Defra. VMD is
the Competent Authority responsible for implementation and coordination of the
Residues Control Programme (RCP) in Great Britain.

The GB RCP facilitates the collection of circa 33,000 samples a year, with the final
number directly related to level of production for each commodity group. These
results of testing these samples of red meat, poultry, eggs, fish, milk and honey
(including samples of offal, urine, feed and serum) are published online. While the
programme is not designed and implemented to draw statistical conclusions from
its findings, the general level of residues non-compliance each year has been
demonstrated to be very low, at well under 1% year on year (and is, in fact, closer
to 0.3%).

Pesticide Residues Monitoring Programme

National monitoring programmes analyse levels of pesticides in UK food supply.
The Health and Safety Executive (HSE) are responsible for delivering these
programmes on behalf of Defra, the Northern Ireland Executive, the Scottish
Government and the Welsh Government. The programmes are risk-based and
provide assurance that food in the UK complies with Maximum Residue Levels
(MRLs) set by law, affording a high level of protection for consumers. They are not
designed norimplemented to draw statistical conclusions, but the level of non-
compliance is consistently low at around 2%. See UK’s competent authority
annual reports for 2020, 2021 and 2022. Each year advice is sought from

the UK Expert Committee on Pesticide Residues in Food (PRIiF) on the planning
and operational delivery of these national monitoring programmes. Information on
the PRIF is available here.
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Case study 1: The Food Authenticity Network

The UK also supports surveillance activity on an international level. FAN is a
global community of over 5,100 members, bringing together analysts, industry
experts, enforcement authorities, academics and other stakeholders to
communicate and facilitate knowledge exchange about food authenticity and food
fraud prevention.

FAN ensures that the UK has access to a resilient network of laboratories
providing fit for purpose testing to address food authenticity and food fraud issues.
FAN worked with many of the 16 Centres of Expertise (CoEs) listed on its website
to develop an Emergency Preparedness Framework which sets out how a
collective technical response can be formulated during an emergency food fraud
incident. In 2024, FAN invited the CoEs to partake in a simulated food fraud
incident exercise to test the Framework. Following this exercise, the Framework
was modified to further increase its robustness.

In 2023, over 43,400 users from 166 countries accessed FAN’s open access
website, which disseminates curated information on guidance, tools, training and
laboratory expertise on addressing food authenticity and food fraud challenges.
Recent additions include the collation of the major global initiatives to mitigate food
fraud and a food security resource base to signpost stakeholders to information
related to potential or actual disruption to the food and drink supply chain resulting
from the war in Ukraine. In 2023 FAN collaborated with 3 leading food horizon-
scanning services to analyse data on official food fraud incident reports,
concluding that global food fraud incidents remained fairly consistent across the
year and did not increase during 2023.

5.2.2 Food safety incidents, alerts, and recalls
Rationale

A food incident occurs when concerns around the safety or quality of food may
require action to protect consumers. Notifications of food incidents can come from
many sources, including local authorities, port health authorities, government
organisations, the food industry, other countries, and consumers themselves.
While it is unlikely that a food safety incident would cause an overall shortage to
food supply, it could disrupt the supply of products within the food chain and
undermine consumer confidence in food safety.

Incident numbers do not indicate the severity of each incident and are influenced
by several factors. The number of recorded food and feed incidents is not in itself
an indicator of any changes in risks to the UK’s food security; however, category
breakdowns can give an insight into areas of concern and risks that may affect
different parts of the food chain. The FSA, FSS and their partner organisations
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regularly review the data to help detect emerging issues that need to be
addressed through strategies aimed at preventing future incidents and
interventions for protecting public health.

Data on food and feed incidents provide evidence where there may be specific
problems in the food supply chain. The number of incidents does not necessarily
reflect the nature, severity nor where impacts are felt. For example, FSS records
incidents where the business involved was Scottish even though affected
consumers may be anywhere in the UK. This is in addition to FSA incidents where
the product has been distributed to Scotland or there is an impact to Scottish
consumers in some way. Changes in incidents do not necessarily indicate
changes in food safety and standards as the way incidents are recorded by the
FSA and FSS have changed over time and both organisations apply different
approaches to the way incidents are recorded and managed. As a result, there
may be a degree of double-counting if one were to add up FSA and FSS incidents.

Once a food incident has been identified, the matter is investigated to remove any
harmful food from the market, with businesses withdrawing or recalling the food.
These actions are led by both industry and local authorities, with the latter the
main enforcement authority for UK food businesses, liaising closely with FSA and
FSS. This partnership approach is central to the successful management of an
incident. Local authorities, FSA and FSS will then often issue alerts to let
consumers and food businesses know about the issue and trigger certain actions
they need to take.

Data has been presented from 2017/18 due to FSS moving to a modified data
reporting format in 2017.

e An Allergy Alert is published when the product has been, or is being,
recalled from consumers because allergen information on food labels is
either undeclared (including not in English) or incorrect.

¢ A Product Recall Information Notice (PRIN) is published when the
product has been, or is being, recalled from consumers because there are
concerns about the safety of a product, most often due to the
contamination, mis-packing or mislabelling of products.

e AFood Alert For Action (FAFA) is issued to local authorities and
published for consumers when the distribution of products is unclear or
when a food business is not taking the required steps to remove products
from sale that might be unsafe and remedial action from local authorities or
consumers is required.
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Headline Evidence

Total number of incident notifications

Figure 5.2.2a: Total number of incident notifications received by the FSA and FSS
between 2017/18 and 2023/24

Source: FSA and FSS incident databases
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In England, Wales and Northern Ireland, an average of 2,133 food safety incidents
were recorded annually between 2019/20 and 2023/24, with the range varying
from 2,478 in 2019/20 — 1,837 in 2023/24. In Scotland, an average of 115
incidents were recorded annually between 2019/20 and 2023/24, with the range
varying from 94 in 2020/21 to 139 in 2022/23.

Since publication of the last UKFSR, approximately 26% of all incidents reported
(between 2021/22 and 2023/24) related to the identification of microorganisms
with the potential to cause iliness (such as E.coli, Listeria and Salmonella); and
required action to be taken by authorities and food businesses to protect
consumers.

In 2017/18, FSS moved to a new data reporting format. For this reason, there may
be some duplications in the incident figures if the same incident is investigated by
both the FSA and FSS. The numbers are provided separately for both the FSA
and FSS.
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Total number of food alerts

Figure 5.2.2b: Total number of food alerts issued by the UK, from 2015/16 to
2023/24

Source: FSA and FSS incident databases
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FSA and FSS issued 136 food alerts in 2023/24 compared with 154 alerts in
2022/23 (Figure 5.2.2b). This reduction was primarily driven by the fall in Allergy
Alerts. FSA and FSS published a total of 66 Allergy Alerts in 2023/24 compared
with 87 Allergy Alerts in 2022/23, a 24% decrease.

FSA and FSS published a total of 69 PRINs during 2023/24, a level consistent with
that seen in the previous 5 years. Very few FAFAs have been issued, just 4 since
2019/20, suggesting that most food business operators comply with safety
requirements laid out in law. The number of FAFAs issued in the UK remained low
between 2015/16 and 2023/24 despite one anomalous data point in 2016/17.
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Supporting evidence

In 2023/24, there was a 10% decrease in incident reporting across the 4 nations
compared to 2022/23 (Figure 5.2.2a).

Microbiological incident reports mainly included the detection of Salmonella;
however, incidents caused by Shiga toxin-producing E.coli (STEC) (both O157
and non-O157) were also reported during this period and included 7 FSA-led
outbreaks and one FSS-led outbreak. Microbiological incidents include incidents
involving pathogenic microorganisms, such as bacteria (e.g., Salmonella, E. coli)
and viruses (e.g., Norovirus).

Across the UK, the most common type of hazard involved in food incidents was
pathogenic microorganisms, accounting for 26% of all incidents since 2021/22.
The presence of pathogens in food has the potential to cause foodborne ilinesses,
which can result in symptoms ranging from mild gastrointestinal discomfort to life-
threatening conditions

Total incident notifications
England, Wales and Northern Ireland

The number of FSA incidents shows fluctuations between 2017/18 and 2023/24
(Figure 5.2.2a), with a peak of 2,478 incidents in 2019/20. The number of incidents
fell in subsequent years, particularly in 2020/2021 and 2023/2024. The drop in
2020/21 is likely the result of the COVID-19 pandemic affecting normal operations,
leading to fewer reported incidents due to lockdowns and changes in food industry
practices.

The FSA was notified of 2,336 food and feed safety incidents in total during
2021/22, which represented a return to volumes similar to pre-pandemic levels. It
was notified of 2,038 food and feed safety incidents during 2022/23, a 13%
decrease from 2021/22. Fluctuation in incident numbers year-on-year is common.
The volume fluctuates for reasons including, but not limited to, new regulations
coming into force, changing trends in consumer behaviours, and/or a persistent
large-scale issue (for example, ethylene oxide in 2020/2021).

Scotland

In Scotland, the total number of incidents increased by 28% between 2020/21 and
2021/22, with a further 16% increase observed in 2022/23 (Figure 5.2.2a).
However, this increase could be at least partially attributed to a return to pre-
pandemic levels of reporting during this period. Increases in incident reporting

386



were identified across several categories including allergens, animal feed,
chemical, microbiological and regulatory breaches. As noted above, fluctuations in
reporting are to be expected due to changes in regulations, surveillance activities,
environmental factors and consumer behaviours, and therefore do not necessarily
point to a decline in standards.

Case study 2: Listeria monocytogenes outbreak linked to
smoked fish

Introduction

Listeriosis is a rare disease in the UK caused by Listeria monocytogenes. It can
cause severe symptoms, particularly for clinically vulnerable groups such as the
elderly, rendering it a public health concern.

Identification of Listeria monocytogenes from a patient sample is notifiable in the
UK. Public health investigation and follow-up is attempted for all reported cases of
listeriosis as an integral part of the enhanced surveillance system for listeriosis.
This includes completion of a questionnaire by individuals diagnosed with
listeriosis on what foods they have eaten prior to the onset of iliness.

Description and analysis

An outbreak of listeriosis, involving 20 cases and 3 deaths, was identified and
investigated between January 2021 and July 2023. An incident management team
(IMT) comprising FSS, the FSA, Public Health Scotland (PHS), the UK Health
Security Agency (UKHSA) and local authorities, was established to investigate the
outbreak.

Food histories were taken from individuals diagnosed with listeriosis. Smoked fish
consumption linked 17 of the 19 cases (89%), 8 of whom had purchased it from
one major UK retailer. The link was subsequently confirmed by microbiological
evidence, with the outbreak strain of Listeria monocytogenes detected in smoked
fish sampled during the investigations, although it was never found in products at
non-compliant levels.

Several approaches were taken to ensure consumers were protected, including:

¢ investigations to identify the source of the contamination and trace affected
products;

e a precautionary voluntary recall of all products shown to be contaminated
by the outbreak strain, even though levels were below legal limits;

e publication of an updated FSA/FSS smoked fish risk assessment in July
2023; and
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e communications to increase consumer awareness of the risks to vulnerable
groups from cold-smoked fish products including updated advice to
consumers during the outbreak, FSA and FSS social media communication
activity, and on-pack labelling by the retailer.

Conclusion

The outbreak investigation provided lessons in how to reach vulnerable
consumers with risk messaging, the value of Whole Genome Sequencing data in
assessing the risk, and the importance of working with businesses to protect
consumers. The case study illustrates how food safety and public health
authorities collaborate during the investigation of high profile, complex food safety
incidents to ensure appropriate action is taken to prevent further harm to
vulnerable consumers.

Case study 3: Determining increased risk of Vibrio in
seafood linked to climate change

Introduction

Previous themes set out various links between disease and climate. As referenced
in Theme 2 UK Food Supply Sources Indicator 2.1.5 , UK waters have
progressively become warmer over the past 100 years, with average winter
temperatures in particular increasing over the past 20 years. Infectious diseases
such as vibriosis are sensitive to climate change, and warmer temperatures can
alter the geographical distribution of these diseases.

Vibrio spp., for example, were traditionally observed in tropical and sub-tropical
locations. However, due to changes in climate, their distribution is now changing.
Warmer sea surface temperatures (SST) can allow pathogens such as Vibrio spp.
to get a foothold in British water, with the potential to increase the risk of vibriosis
in the human population.

Discussion

Vibrio spp. can result in foodborne illness when contaminated shellfish are
consumed raw or lightly cooked. Vibrio vulnificus is the most common cause of
vibriosis and is linked to the consumption of raw oysters; usually resulting in
diarrhoea, nausea and vomiting. However, infections involving some species (e.g.
Vibrio cholerae) can be dangerous for individuals with a weak immune system. A
recent assessment of the public health aspects of Vibrio spp. by the European
Food Safety Authority showed an increase in the risk of antimicrobial resistance.

Shellfish are not currently routinely screened for Vibrio spp. by the food industry.
Monitoring is therefore important to assess the potential impacts of rising SSTs on
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their ability to enter the UK food chain. FSA and FSS monitor ‘signals’ as defined
below, covering many different food safety risks which may impact the UK. This
work is focused on prevention through building an understanding of what is
happening in the UK compared with the rest of the world. Signal numbers for
Vibrio have increased steadily over a period of monitoring since 2020, with a clear
spike from 13 signals in 2021 to 63 in 2023. The top 5 countries of origin for
signals were Ecuador, the United States, Vietnam, Venezuela and India. While
overall figures for 2024 are pending, there were 13 signals between January and
July 2024.

FSA and FSS have investigated 5 UK incidents involving Vibrio in shellfish
products reported during 2022 and 2023; while 4 of the 5 related to imported
products, one was the first reported incident in UK waters since records began.
There have been no Vibrio-related foodborne ilinesses reported during this time.

FSA and FSS have also linked to UKHSA’s and other public health bodies’
syndromic monitoring of human cases in the UK, to determine any move from
cases linked to travel to cases linked to food consumption, which so far has not
been apparent.

When presenting Vibrio signal data to the food industry for feedback, they
highlighted that the methods used by commercial laboratories give no results on
levels of contamination. In response, FSA and FSS provided industry with details
of laboratories that can provide this service. This will allow industry to better track
levels of contamination.

Next steps

FSA and FSS will continue to monitor the levels of signals, incidents and cases,
and review any need for tighter management of the risks in this area.

5.2.3 Foodborne pathogen surveillance

Rationale

Published estimates suggest that around one in four people in the UK suffers an
episode of infectious gastrointestinal disease each year and foodborne disease is
estimated to cost the UK society £10.4 billion annually. Non-typhoidal Salmonella
spp., Campylobacter spp., Listeria monocytogenes and Shiga toxin-producing
Escherichia coli O157 (STEC O157), are considered priority pathogens for
national surveillance due to the associated burden of disease and the substantial
implications for public health and food safety in the UK.

The UK Health Security Agency, Public Health Wales, Public Health Scotland and
Public Health Agency Northern Ireland are the agencies responsible for the
surveillance of infectious diseases, including gastrointestinal pathogens that cause
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foodborne disease. Surveillance is defined as the systematic collection, analysis
and interpretation of data essential to the planning, implementation and evaluation
of public health practice, and the timely dissemination of this information for public
health action. Laboratory testing data and epidemiological information on each
reported case is recorded in national surveillance databases and case
management systems.

While not all gastrointestinal infections caused by organisms such as bacteria,
viruses or protozoa are foodborne and not all foodborne diseases cause
gastrointestinal disease symptoms, food is an important vehicle of transmission for
many gastrointestinal pathogens that cause a substantial public health burden
(WHO, 2015). Transmission of these pathogens can also occur through non-
foodborne routes including, for example, through close contact with infected
people, contact with an infected animal or its environment or recreational exposure
to contaminated water during activities such as swimming in lakes or rivers.
Foodborne infections acquired while travelling outside the UK also contribute to
the overall totals.

It is also important to note when assessing trends in gastrointestinal pathogen
reporting generally that no disease surveillance system is expected to be fully
complete and consequently both surveillance biases and under-ascertainment of
infectious gastrointestinal disease are anticipated. Laboratory confirmed cases as
presented in this section 5.2.3 represent only a fraction of overall foodborne
gastrointestinal illness.
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Headline evidence

Figure 5.2.3a: Number of laboratory-confirmed reported infections in the United
Kingdom, 2019 to 2023

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Second Generation
Surveillance system [SGSS], Electronic Communication of Surveillance in
Scotland, [ECOSS]). This data is derived from live reporting systems and is
subject to change.

Campylobacter Non-typhoidal STEC Listeria

spp. Salmonella spp. 0157 monocytogenes
2019 67,750 9,725 722 156
2020 54,441 5,428 572 144
2021 67,546 5,719 569 184
2022 66,327 9,393 1,201 200
2023 71,710 10,257 762 203

Note:

1. These four pathogens are considered priority pathogens for national
surveillance of foodborne infections due to the associated burden of
disease and the substantial implications for public health and food safety in
the UK.

2. Data include serum positive cases and cases that were polymerase chain
reaction (PCR) test positive but bacterial culture test negative (pcr+/culture
neg). Data for 2023 are provisional.
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Figure 5.2.3b: Reported Campylobacter spp., non-typhoidal Salmonella spp.,
STEC 0157 and Listeria monocytogenes infections per 100,000 population per
year in the United Kingdom, 2019 to 2023

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Second Generation
Surveillance system [SGSS], Electronic Communication of Surveillance in
Scotland, ECOSS)

Campylobacter sp. Listeria monocytogenes
120

o 108 0.30
3 §(8) ~_ o %
o /0 0.20
o 60
e« 50 0.15
=90 40 0.10
% 30 :
S35 29 0.05
=2 18 0.00
58 ~
*@ 8 Non typhoidal Salmonella sp. STEC O157
22 16 2.0
8o 1.8
<o 14 1.6
Dy 12 1.4
o2 10 1.2
5 8 1.0
S 0.6
> 4 0.4
< 2 0.2

0 0.0

2019 2020 2021 2022 2023 2019 2020 2021 2022 2023
Year

Note: This data is derived from live reporting systems and is subject to change.
The rates per 100,000 population stated (y axis) are calculated using ONS mid-
year population estimates (2022 estimates were used for 2023 as 2023 estimates
not yet available).

The bacterial pathogen with the highest number of reported cases annually across
all years from 2019 to 2023 was Campylobacter spp, with the highest reporting
rate in 2023 in this reporting period. Non-typhoidal Salmonella spp. was the
second most commonly reported pathogen each year from 2019 to 2023.

The number of laboratory confirmed reports and the observed reporting rate per
100,000 population for STEC O157 in 2022 was higher than for any year in the
last decade. The increase in 2022 was mostly attributable to two large national
outbreaks (one foodborne and one driven by person-to-person transmission). For
L. monocytogenes, more cases were reported in 2022 and 2023 compared to
previous years, but the reporting rate was generally consistent between 2021 to
2023. The small numbers of L. monocytogenes cases reported annually limits
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meaningful trend analysis and interannual variation should be interpreted with
caution.

Supporting evidence

Reports of other STEC serogroups (called non-O157 STEC), in particular STEC
026 and 0145, have been increasing over the last decade (data not shown).
Changes in testing with frontline laboratories implementing enhanced testing
methods for non-O157 STEC may account for some of this increase, however, it is
likely that there has also been a genuine increase in non-O157 STEC case
incidence compared to previous years. UK public health agencies are working to
assess this trend and understand the drivers in more detail.

The COVID-19 pandemic had variable impacts on the reporting of case numbers
of these four bacterial pathogens between 2020 to 2022, although the magnitude
and duration of this impact varied by pathogen. For all four pathogens the number
of reported cases and the reporting rate dropped during 2020. Reported cases of
Campylobacter spp. returned to levels consistent with the pre-pandemic period in
2021. Reports of L. monocytogenes also returned to levels consistent with the pre-
pandemic period in 2021. Salmonella spp. reports took longer to return to pre-
pandemic levels, only doing so by 2023, with the reporting rate observed in 2023
being the highest since 2018.

Caution is advised when interpreting long term trends that span the COVID-19
pandemic years. The drivers of the drop in gastrointestinal pathogen reporting
observed during the pandemic are considered to be multifactorial, vary by
pathogen and linked to many different societal and behavioral changes that
occurred during that time. This includes the impact of non-pharmaceutical
interventions implemented to control COVID-19, with all these changes collectively
impacting the transmission of gastrointestinal pathogens and the ascertainment of
laboratory confirmed cases by national surveillance systems.

5.2.4 Foodborne disease outbreak surveillance

Rationale

An ‘outbreak’ is defined as two or more human cases of the same disease, linked
to the same source. Specifically for foodborne outbreaks, the definition usually
applied is ‘an incidence, observed under given circumstances, of two or more
human cases of the same disease and/or infection, or a situation in which the
observed number of human cases exceeds the expected number and where the
cases are linked, or are probably linked, to the same food source (including
potable water)’ (Directive 2003/99/EC).
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The collation of national level foodborne outbreak surveillance data started in the
UK in 1992 and this data provides an important source of information for
foodborne and infectious gastrointestinal disease trend analysis. The data is used,
alongside other surveillance indicators for foodborne gastrointestinal pathogens, to
inform risk assessment and policy development for the protection of UK
consumers against risks posed by foodborne disease.

Not all outbreaks of gastrointestinal disease with a suspected food source are
microbiologically linked to an implicated food vehicle, as specific food vehicles are
not always identified or available for microbiological testing. Around a third of all
outbreaks investigated do not result in the identification of a suspected or
implicated food vehicle and this has been generally consistent with the long-term
trends observed in the UK. It should also be noted that there are limitations in
national foodborne outbreak surveillance data. National surveillance systems rely
on reporting of outbreaks detected and investigated each year at the local,
regional and national level. This reporting will not always be fully complete or
comprehensive and ascertainment at the individual case and outbreak level is
therefore incomplete with the potential for bias.

The UK Health Security (UKHSA), Public Health Wales (PHW), Public Health
Scotland (PHS), and the Public Health Agency Northen Ireland (PHA) are the lead
organisations responsible for the detection, investigation and management of
outbreaks of foodborne disease in the UK, working in partnership with food safety,
animal health and local authority professionals to implement public health
protection and food safety controls.
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Headline evidence

Figure 5.2.4a: Number of foodborne outbreaks by causative agent investigated
and reported to national public health surveillance in the UK 2019 to 2023

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Electronic
Foodborne and non-foodborne outbreak surveillance system, eFOSS, in England
and Wales, and the outbreak surveillance datasets in Northern Ireland and
Scotland).

Causative Agent 2019 2020 2021

Salmonella spp. 15 7 9 11 8 50
Enteric viruses 16 2 4 6 16 44
STEC & Other DEC 6 7 3 6 14 36
Listeria monocytogenes 3 3 6 6 8 26
Clostridium perfringens 7 4 4 8 3 26
Campylobacter spp. 3 4 7 1 4 19
Unknown* 6 2 N/A N/A 4 12
Shigella spp. N/A N/A 1 2 2 5
Cryptosporidium spp. N/A N/A 1 N/A 1 2
Other** 1 1 N/A N/A N/A 2
Grand Total 57 30 35 40 60 222

Note:

* ‘Unknown’ are outbreaks where a causative agent was not identified as the
cause of the disease in the outbreak associated human disease cases

**’Other’ includes marine biotoxins such as scombrotoxin and okadaic acid as well
as other entero-toxin producing bacteria such as Staphylococcus or Bacillus spp.

N/A = none reported and / or not known
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Figure 5.2.4b: Total number of associated human cases and percentage
hospitalised (X%)* associated with foodborne outbreaks reported to national public
health surveillance by causative agent in UK, 2019 to 2023

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Electronic
Foodborne and non-foodborne outbreak surveillance system, eFOSS, in England
and Wales, and the outbreak surveillance datasets in Northern Ireland and
Scotland).

Causative agent 2022 2023

Salmonella spp. 549 732 986 591 522 3380
(7%) (7%) | (5%) | (14%) (7%)
(4%)
Enteric viruses** 476 180 407 261 522 | 1846
(0%) | (1%) (2%)
(1%) | (0%) (0%)
Campylobacter spp. 39 28 80 13 16 176
(11%)
(0%) | (4%) (0%) | (0%) | (6%)
Clostridium perfringens 141 90 109 210 43 593
(0%) | (0%)
(0%) |  (8%) (2%) | (1%)
STEC & Other 65 93 52 348 265 823
(35%) | (27%) | (41%) | (33%)
DEC (40%) | (32%)
Listeria monocytogenes 17 9 16 19 23 84
(100 | (100
(700%) | (100%) %) %) | (91%) | (98%)
Shigella spp. N/A N/A 19 26 57 102
(19%) | (16%) | (16%)
(11%)
Cryptosporidium spp. N/A N/A 3 N/A 14 17
(0%) (0%) | (0%)
Other*** 13 3 N/A N/A N/A 16
(0%) | (0%)
(0%)
Unknown**** 140 13 N/A N/A 38 191
(3%)
(0%) (0%) (13%)
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Causative agent 2019 2020 2021 2022 2023 Total

Total 1,440 1,148 | 1,672 | 1,468 | 1,500 7,228
(9%) | (6%) | (14%)| (11%)| (9%)
(6%)

Note:

*Hospitalisation data not known for all cases; ascertainment of both cases and
hospitalisation varies according to the pathogen, clinical severity and differences in
laboratory testing.

**Includes foodborne norovirus outbreaks or norovirus outbreaks related to
infected food handlers.

***'Other’ includes marine biotoxins such as scombrotoxin and okadaic acid as
well as other entero-toxin producing bacteria such as Staphylococcus or Bacillus

spp.

#**'Unknown’ are outbreaks where a causative agent was not identified as the
cause of the disease in the outbreak associated human disease cases.

N/A = none reported and / or not known

In total, the UK public health agencies, together with partner organisations,
investigated and reported 222 foodborne disease outbreaks during 2019 to 2023.
A causative agent was identified in 210 (95%) of these outbreak investigations.
Non-typhoidal Salmonella spp. was the most frequently reported causative agent
(50 out of 222 outbreaks in total, 22%), with enteric viruses (predominantly
norovirus) second (44 outbreaks, 20%), followed by STEC & other diarrhoeagenic
E. coli (DEC) (36 outbreaks, 16%). The highest number of Listeria monocytogenes
outbreaks investigated annually in this 5-year period was in 2023 with 8 outbreaks
reported.

There were 7228 cases of foodborne illness associated with the total 222
outbreaks investigated and reported during 2019 to 2023. The maijority of cases
were associated with non-typhoidal Salmonella spp. outbreaks (3380 cases, 47%)
and enteric viruses (1846 cases, 26%).

The high number of outbreak associated cases of STEC in 2022 was mostly
attributable to one large national foodborne outbreak of STEC O157. The total
number of STEC/other DEC outbreaks and associated cases was notably higher
in 2023 compared to previous years. The reasons for this increase are likely
multifactorial, including improved ascertainment due to the wider adoption of tests
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at frontline diagnostic laboratories able to detect STEC serogroups other than
0157 alongside a likely genuine increase in non-O157 case incidence.

While just under 10% of the total associated outbreak cases between 2019 and
2023 reported hospitalisation, this varied substantially by pathogen and for some
pathogens, by strain.

Overall the 2019 to 2023 foodborne outbreak surveillance data demonstrates
proportional trends in causative agents, hospitalisation rates and associated foods
implicated in the investigations that are relatively consistent with trends observed
in the last decade, with the exception of STEC/other DEC in 2022 and 2023.

Supporting evidence

Despite Campylobacter spp. being the most commonly reported bacterial
pathogen in the UK based on laboratory confirmed case reports, the number of
reported outbreaks investigated between 2019 to 2023 was less than half the
number of Salmonella spp. associated outbreaks. Campylobacter spp. outbreaks
are more difficult to detect than other bacterial pathogens due to the lack of a
routinely implemented national typing scheme at present (i.e. routine whole
genome sequencing).

In 2021, 2022 and 2023, several long duration Listeria monocytogenes outbreaks
were investigated either over multiple years or were investigated as re-emergence
of outbreak strains spanning multiple years which impacted on the overall number
of outbreaks reported.

The total number of reported outbreaks in 2023 (60 outbreaks) was notably higher
than the number reported during the COVID-19 pandemic (30 outbreaks and 35
outbreaks in 2020 and 2021 respectively), but similar to the number reported in
2019. However, the number of cases associated with the reported outbreaks in
each year, ranging from 1,440 associated cases (2019) to 1,672 (2021) remained
relatively consistent over the 5-year period of 2019 to 2023.

Hospitalisation

Severity of disease varies considerably by pathogen. Despite a lower number of
associated outbreak cases overall compared to Salmonella spp. and enteric virus
outbreaks, the greatest number of hospitalised cases over the 5-year period were
associated with STEC/other DEC outbreaks (275 cases, 33% of all reported
hospitalisations). The percentage of outbreak associated cases reporting
hospitalisation was higher in 2023 than any other year in the last decade.

Reported hospitalisations among cases associated with Listeria monocytogenes
outbreaks varied between 91% and 100% across the 5 years of 2019 to 2023. It
should be noted that enhanced surveillance of STEC/other DEC and Listeria
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monocytogenes is likely to result in better ascertainment of hospitalisation rates
compared to the other pathogens for which there is no national enhanced
surveillance system in place.

Foodborne outbreaks by food vehicle

Figure 5.2.4c: Foodborne outbreaks by food vehicle investigated and reported to
national public health surveillance per year, 2019 to 2023 in the UK*

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Electronic
Foodborne and non-foodborne outbreak surveillance system, eFOSS, in England
and Wales, and the outbreak surveillance datasets in Northern Ireland and
Scotland

Food vehicle 2019 2020 2021 2022 2023 Total

Poultry meat and poultry meat 4 4 4 5 5 22
products

Composite or mixed foods 11 0 4 5 5 25
Other mixed meat/poultry/products 2 1 0 2 1 6
Eggs and egg products 6 1 1 0 1 9
Beef/bovine meat and products 2 2 4 5 6 19
Crustaceans/shellfish/molluscs 3 3 2 1 8 17
Fruits and vegetables 0 3 4 2 4 13
Dairy 1 4 2 5 4 16
Pork meat and products 2 0 2 1 2 7
Lamb meat and products 2 0 1 1 1 5
Finfish and products 0 1 1 1 1 4
Herbs/spices/cereal products/nuts 1 1 0 1 1 4
and seeds

Unknown* 23 10 10 11 21 75
Total 57 30 35 40 60 | 222

Note: Not all outbreaks are microbiologically linked to the implicated food vehicle.

* Epidemiological investigations may not always be able to identify the food
causing the outbreak, and food sampling may not always be undertaken. For
those outbreaks where a food vehicle could not be identified, these outbreaks are
reported as ‘unknown food vehicle’.
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Figure 5.2.4d: Foodborne outbreaks by food vehicle investigated and causative
agent reported to national public health surveillance, 2019 to 2023 in the UK

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Electronic
Foodborne and non-foodborne outbreak surveillance system, eFOSS, in England
and Wales, and the outbreak surveillance datasets in Northern Ireland and
Scotland).
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There were 147 outbreaks investigated between 2019 and 2023 with a food
vehicle reported as implicated or suspected to be implicated. Of these investigated
outbreaks composite/mixed foods (25 outbreaks, 17%) were most commonly
reported as vehicles of infection, followed by poultry meat and poultry meat
products (22 outbreaks, 15 %) and beef/bovine meat and products (19 outbreaks,

13%).

Non-typhoidal Salmonella spp. was the most commonly reported causative agent
in outbreaks associated with poultry and poultry meat products (10/22 outbreaks,
45%), egg and egg products (8/9 outbreaks, 89%) and herbs/spices/cereals/nuts &
seeds associated outbreaks (4/4 outbreaks, 100%). There were several large
Salmonella spp. outbreaks investigated in the UK, with over 1000 human cases of
salmonellosis linked to imported poultry meat products. While only a small number
of pork and pork product associated outbreaks were reported, the largest outbreak
by number of human cases was an outbreak of Salmonella spp. linked to a pork
snack product disseminated widely across the UK.

Campylobacter spp. was also commonly reported in outbreaks associated with
poultry and poultry meat products (6/22 outbreaks, 27%). For outbreaks
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associated with crustaceans/shellfish/molluscs, norovirus was the most commonly
reported or suspected causative agent (14/17 outbreaks, 80%). STEC/other DEC
was the most commonly reported causative agent in outbreaks associated with
fruit and/or vegetable vehicles (8/13 outbreaks, 62%). STEC/other DEC was also
most commonly reported as the causative agent in outbreaks linked to dairy
products (6/16, 38%). Only two foodborne outbreaks of Cryptosporidium spp. were
reported in this time period, both associated with dairy products (milk sold directly
from farm settings).

Setting

Figure 5.2.4e: Percentage of foodborne outbreaks reported by setting, 2019 to
2023*

Source: UK Health Security Agency, Public Health Wales, Public Health Scotland
and Public Health Agency Northern Ireland reporting systems (Electronic

Foodborne and non-foodborne outbreak surveillance system, eFOSS, in England
and Wales, the outbreak surveillance datasets in Northern Ireland and Scotland).

Setting Total outbreaks

Restaurant/café/pub/bar/hotel/catering service 97
Multiple places of exposure 92
Institutional/Residential 14
Farm 9
Other Foodborne Setting 7
Take-away/fast food outlet 2
Retailer 1
Total 222

Note: * ‘Multiple places of exposure’ refers to national outbreaks where nationally
distributed food vehicle has been consumed in more than one setting. ‘Other
foodborne settings’ include settings with less than three outbreaks reported,
including hospital or medical settings, workplace canteens, or other undisclosed
settings.

Of all reported outbreaks, 45% were associated with catering settings
(restaurants/food service establishments, takeaways or fast-food outlets),
contributing 35% of the total associated human disease cases. In the largest
reported outbreaks (41% of the total number of reported outbreaks but constituting
58% of the overall number of reported outbreak associated cases), the setting was
designated as multiple places of exposure, i.e. when a contaminated food product
that caused the outbreak is consumed in the home or at multiple locations,
including in institutions and multiple different food service establishments.
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Outbreaks associated with farm settings were exclusively outbreaks associated
with milk sold directly from farms.

There was a notable reduction in the proportion of outbreaks associated with the
food service sector during the COVID-19 pandemic years. The reasons for this are
likely multi-factorial. But specifically regarding variation in outbreak settings, this is
likely due to factors such as the restrictions on social mixing and diversion of
public health resource to management of the pandemic, leading to reduced
outbreak investigation capability for small, geographically restricted outbreaks
associated with specific catering establishments.

5.2.5 Food crime

Rationale

The National Food Crime Unit (NFCU) and Scottish Food Crime and Incidents Unit
(SFCIU) define food crime as serious fraud and related criminality in food supply
chains. This definition also includes activity impacting on drink and animal feed.
Fraudulent and criminal activity in the food chain can be damaging to food security
as it reduces the agency of consumers and potentially access to safe food. It can
also cause serious harm to consumers, food businesses and the wider food
industry.

Loss of public trust resulting from food crime can have major economic
consequences. For example, the 2012 horsemeat incident is estimated to have
cost the UK industry approximately £850 million. Furthermore, FSA-commissioned
research suggested that the total cost of food crime in the UK could be as much as
£1.96 billion per year.

An effective food crime response increases food security in the UK by ensuring
that food is safe and authentic. The response normally consists of multiple strands
of intervention, across several lines of defence, to prevent, disrupt and deter
criminal activity within the food supply chain. It is the responsibility of food
businesses to ensure their food is safe and what it says it is. The second is the
network of local authorities across the four nations that enforce food safety and
standards.

The SFCIU and the NFCU act as the third line of defence through their
investigation and prevention of serious food crime in Scotland, England, Wales
and Northern Ireland. The crime units also support local authorities and industry in
responding to the food crime threat. Case study 4 outlines the new initiatives,
developed by FSS and the FSA, to strengthen these lines of defence across the
UK’s food chain.
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The headline evidence looks at areas of focus for disruptions carried out by food
crime units. While disruption figures can be used as a measure of impact against
food crime, they cannot be used to draw cause-effect relationships regarding the
levels of food crime. Additionally, it is hard to draw conclusive comparisons for
different years, as many variables can affect disruption recording.

Headline evidence

Figure 5.2.5a: The key areas of focus for disruptions carried out by food crime
units in 2021/22-2023/24

Financial Year

2020/21* 2021/22* 2022/23 2023/24

Number of disruptions 190 [46] 74 109 92
Key Area of Focus 2021/22* 2022/23 2023/24
Meat and meat products 12 26 42
Dangerous non-foods sold 39 53 31
as food
Diversion of animal by- 4 12 1
products
Alcohol 1 1 1
Fish and seafood 1 2 1
Other 17 15 16
Total: 74 109 92
Note:

*does not include FSS data

[ ] shows the updated number of disruptions which would have met the revised
stricter criteria. The remaining 144 would have been classified as ‘NFCU
Outcomes

The above table (Figure 5.2.5a) demonstrates the number of activities that
achieved evidenced impact against the food crime threat. A combined total of 92
disruptions were achieved in 2023/24, with a large proportion involving actions
against criminal activity in the meat sector and relating to dangerous non-food sold
as food. Meat and meat products were prominent themes in disruption recording in
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2023/24. Disruption of the illegal ‘smokie’ trade was the key driver of disruption
levels in this theme (detailed in Case Study 5).

Figure 5.2.5a also shows a drop in dangerous non-food disruptions, compared to
the previous year. The crime units’ tentative assessment is that this was as a
consequence of continued web scanning for 2,4-Dinitrophenol (DNP), a highly
toxic substance often marketed as a fat burner, and positive operational activity
leading to fewer DNP sellers advertising on the open web, resulting in fewer
listings to disrupt.

Supporting evidence

Since publication of the 2021 UKFSR, the NFCU and SFCIU have published the
UK Food Crime Strategic Assessment 2024 (FCSA). The FCSA assesses the
threat facing the UK from criminals who seek to profit from serious fraud within the
food chain. It also highlights food crime trends, how the units’ understanding of
food crime threats have changed and at possible future threats to the food
landscape.

The FCSA found that the majority of food is safe and authentic, but factors such as
recent geopolitical events have caused disruptions in the food chain. These in turn
have contributed to a change in the threat from food crime. As the UK’s food
supply has experienced disruption, new opportunities for criminal diversification
have emerged.

The NFCU and SFCIU have also taken steps to refine their measurements of food
crime interventions which reduce or remove the opportunity for offending. The
NFCU increased the stringency of their disruption recording criteria, contributing to
wider understanding of serious organised crime threats among law enforcement
partners. This meant that disruptions were required to demonstrate a higher level
of recorded impact than had been applied in 2020/21. SFCIU have recorded
disruptions from 2022 in-line with definitions set out in the national framework.

Case Study 4: Strengthening the lines of defence against
food crime

SFCIU Food Crime Risk Profiling Tool

As part of SFCIU’s long-term strategy focus on food crime prevention, and with
awareness of ongoing food industry challenges, the FSS online Food Crime Risk
Profiling Tool was launched in August 2023. The profiling tool supports all Food
Business Operators (FBO) in understanding their risk from food crime and the
measures they can take to reduce this risk. The profile went through phased
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development stages from its initial concept in 2022, with involvement from industry
experts and businesses peers reviewing the aims, approach and guidance.

Through promotion, supported by partners, the tool has attracted businesses both
in Scotland and globally. SFCIU will continue to develop the tool’s functionality and
guidance based on continued feedback from industry and food experts. The tool
also enhances SFCIU understanding of risk in the supply chain and where to
direct resources to support food businesses in preventing food crime in the long-
term.

FSA Food Fraud Industry Working Group

Widespread media coverage around an NFCU investigation into suspected meat
fraud in spring 2023 resulted in increased interest in how regulators and industry
tackle food crime. In response, the FSA created a working group with industry
partners to explore improved data sharing with Third Party Assurance schemes,
the provision and visibility of reporting routes for people such as whistleblowers
and to explore improvements for intelligence-based alerts from NFCU.

The working group activity resulted in:

¢ A new freephone number for the NFCU’s Food Crime confidential hotline.

e Positive developments around intelligence exchange with Third Party
Assurance schemes.

¢ Improvements to NFCU processes for issuing alerts.

The group output made it easier for consumers and those involved in the food
industry to report food crime. Enhancing intelligence flows ensures authorities can
act earlier and more confidently against food crime threats.

NFCU Business Guidance

In November 2023, the NFCU Unit refreshed its guidance for businesses, which
aims to enhance businesses’ ability to spot, report and prevent food crime. This
refresh — one of several strands to support businesses — included new content for
small businesses.

Case Study 5: Disrupting the smokie trade

Recent activity by food crime units targeting the smokie trade, alongside local
authorities, the charitable sector and the police, exemplifies effective disruption.

A smokie is a product that involves blow-torching sheep or goat carcasses with the
skin left on. This practice carries substantial risk to public health and is illegal in
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the UK. Disrupting this illicit trade supports the UK’s ability to ensure food is safe
and protect public health. In Scotland, a joint operation involving the SFICU, the
Scottish Society for Prevention of Cruelty to Animals (SSPCA) and Police Scotland
resulted in a conviction for animal cruelty in relation to the production of smokies.

In England, the NFCU supported a local authority with a case that resulted in fines
totalling £36,642 for three defendants operating an illegal smokie business. Four
suspects also have been charged with conspiring with others to supply unsafe
meat (smokies), money laundering and animal welfare offences. One suspect
pleaded guilty and was sentenced in October 2024. Three further suspects await
trial in 2026. The NFCU also co-ordinated activity with local authorities which
resulted in 16 disruptions, including the removal of illegal smokie meat from the
food chain.

Sub-theme 3: Food safety/hygiene and
regulation

5.3.1 Food business compliance with food hygiene
regulation

Rationale

All food businesses have a legal requirement to ensure the food they place on the
market is safe. Compliance with regulatory standards ensures that hazards have
been controlled and that good hygiene practice has been followed at all stages in
the production process. Local authorities are responsible for enforcing compliance
with food law for the vast majority of food businesses. The FSA and FSS have
statutory duties to monitor and report on their performance in doing so.

This indicator tracks compliance data from Food Hygiene Rating Scheme (FHRS)
in England, Wales, and Northern Ireland under which food businesses are issued
hygiene ratings between 0 and 5. It is a legal requirement for food businesses in
Wales and Northern Ireland to display their food hygiene rating sticker in a
prominent place. Additionally this indicator looks at the percentage of businesses
achieving a ‘Pass’ in the Food Hyagiene Information Scheme (FHIS), which covers
food businesses in Scotland, is based on a pass or fail rating.

407



Although compliance with food hygiene regulation does not eliminate the risk of
outbreaks or unsatisfactory samples results, analysis indicates that premises with
higher FHRS ratings are less likely to have unsatisfactory results or encounter
outbreaks. Poor hygiene can have an adverse impact on public health, with the
FSA’s Cost of lliness model estimating the total burden of foodborne illness for the
UK to be approximately £10.4 billion annually.

Both the FHRS and FHIS draw on the most recent inspections carried out by local
authorities and are given to businesses involved in serving and preparing food,
including restaurants, pubs, cafés, takeaway outlets and canteens, as well as
other places where food is supplied, sold, or consumed, such as hospitals, schools
and care homes. In Wales, the scheme also covers business-to-business
operations such as manufacturers that fall under the remit of local authorities. It
should be noted that FHIS is not directly comparable with the rest of the UK due to
the different approach in ratings as outlined earlier.

Despite FHRS being introduced in 2010, the scheme had a phased introduction
between 2014 and 2019. Given this phased introduction, FHRS data from 2019
has been used a proxy for the number or level of establishments subject to a food
hygiene intervention.

In Scotland, FSS monitors the performance of food businesses under FHIS
alongside the results of local authority inspections undertaken through the Food
Law Rating System (FLRS). FLRS was introduced in Scotland in 2019 to
amalgamate the risk rating systems for food hygiene and food standards into a
single Food Law Intervention. It provides a framework for local authorities to target
their enforcement activities based on risk; enabling them to assess businesses on
their overall legal compliance with both the food hygiene and food standards
aspects of food law. FLRS data can now be used alongside FHIS ratings (which
only cover food hygiene) to provide a more comprehensive picture of food
business compliance in Scotland. As FLRS was implemented in a phased
approach, 2022 was the first year that a sufficiently representative number of
inspections had been undertaken to enable monitoring.

Food business hygiene compliance data in this indicator does not include all food
businesses and shows only ratings from the most recent inspections (as at March
2024). Since hygiene ratings can only ever reflect data taken from the last time
each establishment was inspected, having an accurate picture depends upon
enough inspections being carried out to reveal any major changes, with more
analysis on inspection volumes included below.

Some food businesses fall outside the scope of the schemes, and some new
businesses may have not yet been rated. Inspection frequency is determined by
the risk a food business poses to the public. Those with lower risk may only be
inspected every three years.
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Headline evidence

England, Wales and Northern Ireland

Figure 5.3.1a: Percentage distribution of FHRS ratings in England, Wales and
Northern Ireland 2019/20 — 2023/24
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Note: For example, in Q4 2023/24 91% of the most recent FHRS scores for FBOs
were a 4 (good) or higher.

In England, Wales, and Northern Ireland (Figure 5.3.1a), there has been a slight
increase in the percentage of food businesses that achieved a rating of ‘3 -
generally satisfactory’ or better under the Food Hygiene Rating Scheme (FHRS).
This figure has remained stable at approximately 96.9% from Q4 2020/21
onwards. There is not a legally mandated minimum rating that businesses must
achieve to operate, but a rating of 3 or above is generally considered acceptable.

Analysis of the overall distribution of ratings indicates an upward trend in food
business hygiene compliance in England, Wales, and Northern Ireland between
April 2019 and March 2024 (Figure 5.3.1a).

The percentage of food businesses achieving the highest ‘5 - very good’ FHRS
rating rose from 70.8% in Q1 2019/20 to 76.3% in Q4 2023/24 (Figure 5.3.1a).
There was a corresponding decrease in the proportion of businesses with ratings
of ‘4 - good’, ‘3 - generally satisfactory’, ‘2 - improvement Necessary’, and ‘1 -
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major improvement necessary’. The percentage of food businesses with a ‘O -
urgent improvement necessary’ rating has remained relatively stable at
approximately 0.2% (Figure 5.3.1a).

Scotland

Figure 5.3.1b: Percentage of food businesses in Scotland compliant with food law
risk rating schemes 2022-23

Percentage of food businesses in Scotland compliant 2022 2023

with food law risk rating schemes 2022-23

In Scotland, the percentage of businesses achieving a ‘Pass’ rating in the Food
Hygiene Information Scheme (FHIS) has remained at over 90% since 2019/20. In
the first two years of the combined food hygiene and food standards inspection
regime FLRS being introduced, there was a modest increase of 2.4 percentage
points in the proportion of food businesses compliant with food law, rising to 98.4%
from 97% in 2022 (Figure 5.3.1b).

Number of ratings issued

As previously mentioned, compliance ratings are based solely on the most recent
inspections. The COVID-19 pandemic affected local authority officers’ ability to
visit food businesses to conduct inspections and issue ratings. Businesses which
conduct higher risk activities were prioritised for inspections at the time. Many local
authority food officers were also diverted to critical COVID-19 response roles. This
disruption resulted in a substantial decrease in the number of ratings issued in
2020/21.

Despite the relative return to pre-pandemic levels in 2023/24, there is still a
backlog of food businesses overdue an inspection. Since the pandemic, local
authorities have been working to address the backlog at lower-risk businesses.
Although local authorities are back to operating with similar staffing numbers to
those immediately before the pandemic, this has not been enough to catch up on
the number of overdue inspections.

Theme 3 highlighted the capacity issues that local authorities are experiencing. As
the FSA and FSS report Our Food 2023 outlined, maintaining hygiene standards
requires local authorities to have enough experienced and trained staff to carry out
these inspections.
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England, Wales and Northern Ireland

Figure 5.3.1c: Number of food businesses issued a food hygiene rating by quarter
for England, Wales and Northern Ireland from 2019/20 to 2023/24
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In England, Wales and Northern Ireland (Figure 5.3.1c), analysis shows the
monthly average of FHRS ratings issued declined from 16,788 in 2019/20 to 4,753
in 2020/21, a decrease of 71.7%. In 2023/24, the monthly average returned to pre-
pandemic levels, with an average of 16,931 ratings issued per month in England,
Wales and Northern Ireland.
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Scotland

Figure 5.3.1d: Number of food businesses issued a FHIS rating by quarter for
Scotland between 2019/20 and 2023/24
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In Scotland, the monthly average ratings issued declined from 1,557 in 2019/20 to
83 in 2020/21 (Figure 5.1.7d), a decrease of 94.6%. In 2023/24, the monthly

average increased nearly to pre-pandemic figures, with an average of 1,228
ratings issued per month.

Supporting evidence

As the theme introduction outlined, adherence to food safety and standards
requirements and a strong regulatory framework helps to maintain consumer
confidence in the food system.

The UK Public’s Interests, Needs and Concerns Around Food report,
commissioned by the FSA and FSS, found the UK public clearly cared about the
safety, hygiene and standards of their food. Food safety, hygiene and standards
were viewed as foundational food issues that affect everyone in the UK. Many
participants worried about the maintenance of food standards in the future,
particularly regarding the long-term safety of substances added to food, such as
hormones, pesticides, and additives. Additionally, many people were concerned
about allergen management and the availability of related information.
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Hygiene in approved meat establishments

As referenced in Theme 3 Indicator 3.1.3 Labour and Skills, the functioning of
meat establishments across the UK, approved by FSA and FSS, is crucial for the
smooth operation of the UK’s food supply chain. These establishments, which
include slaughterhouses, game handling establishments, cutting plants, and
wholesale meat markets, are subject to risk-based audits to ensure they adhere to
hygiene, animal health, and welfare standards. Meat establishment hygiene
compliance data provides only a snapshot of compliance levels based on the
latest available audits for meat businesses across the UK at the end of each
calendar year.

In 2021, Scotland moved to a new audit system, therefore 2022 became the first
full year for which comparable (year on year) data is available. Data for England
and Wales, and Northern Ireland is presented from 2022 to provide a similar time
series. However, as the frequency and nature of these audits vary across the UK,
direct comparisons between England and Wales, Scotland and Northern Ireland
cannot be made.

Figure 5.3.1e: Breakdown of hygiene compliance ratings for approved meat
establishments (FSA and FSS)
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In England and Wales (Figure 5.3.1g), the percentage of meat establishments
rated as ‘good’ or ‘generally satisfactory’ for hygiene remained stable between
2022 and 2023, with a slight decrease of 0.3 percentage points from 99.3% in
2022 t0 99.0% in 2023. This suggests that a very low number of meat
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establishments (only 1 in 100) were not compliant with hygiene standards. In
Northern Ireland, the percentage of meat establishments rated as ‘good’ or
‘generally satisfactory’ for hygiene was 100% in both 2022 and 2023 (Figure
5.3.1e).

The analysis of score distributions shows that the number of meat establishments
in England and Wales receiving an ‘urgent improvement necessary’ rating rose
from 0.2% in 2022 to 0.6% in 2023, a marginal increase of 0.4 percentage points.
In such instances, suitable guidance and/or enforcement action is implemented to
ensure the business returns to compliance. The specific timeframe for becoming
compliant again varies depending on the severity of the non-compliance and the
nature of identified issues.

The percentage of meat establishments rated as ‘good’ or ‘generally satisfactory’
for hygiene in Scotland remained stable, with a slight decrease of 0.9 percentage
points from 98.4% in calendar year 2022 to 97.5% in calendar year 2023 (Figure
5.3.1e). This suggests that only a small number (1 in 40 establishments) were not
compliant with hygiene standards.

The percentage of meat establishments in Scotland rated ‘improvement
necessary’ remained broadly stable during the same period, with a slight increase
of 0.9 percentage points from 1.6% in 2022 to 2.5% in 2023.

5.3.2 Safety of non-EU imports
Rationale

UK food security requires consumers to have access to sufficient quantities of safe
food. Food imported to the UK must comply with certain requirements to protect
consumers. Effective border controls should allow safety risks from imported food
to be detected so that action, where required, can be taken at an early stage. This
is an important step for public health protection. In the UK, the types of checks
carried out depend on the type of product and the level of risk it may pose to
public, animal and plant health.

Between 2021 and 2023, EU consignments arriving in Great Britain were not
subject to border controls. Theme 3 Indicator 3.2.3 Import Flows sets out the new
system for food safety and biosecurity controls that applies from 2024 onwards. In
this theme, border compliance data for non-EU food imported to GB between 2021
and 2023 is reviewed alongside volumes of imports, which are broken down into
three main categories:

e Products of animal origin (POAO), which include meat, eggs, fish and
dairy
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e Food not of animal origin (FNAO), which includes beverages, cereals,
fruit and vegetables
¢ Animal feed, which includes oilcake and pet food

Border compliance data is only available for non-EU food and feed given the lack
of controls for EU imports between 2021 and 2023. Non-EU food and feed also
represents only a proportion of overall food and feed imported to GB
(approximately 37% - see Figure 5.3.2b). Of the checks carried out in 2023, the
majority of non-EU food and feed imports subject to controls were compliant.
There was an increase the number of POAO consignments failing documentary
and sampling checks.

The risk-based nature of checks, as outlined below, means accurate year-on-year
comparisons cannot be drawn across all categories as the checks are not a
representative view of all imports.

Headline evidence

Figure 5.3.2a: Percentage of import check failures for non-EU food and feed
consignments to Great Britain subject to controls between 2021 and 2023

Source: IPAFFS

Check type ' Consignment type | 2021 | 2022 | 2023 |
Documentary Meat and other animal 0.91% 0.91% 1.21%
products (POAOQO)
Other high-risk foods 0.54% 0.31% 0.46%
(HRFNAO)
All consignments 0.84% 0.78% 1.08%
Check type '~ Consignment type 2021 2022 2023
Identity Meat and other animal 0.84% 0.63% 0.83%
products (POAOQO)
Other high-risk foods 1.94% 1.16% 1.27%
(HRFNAO)
All consignments 0.87% 0.65% 0.85%
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2023

Check type Consignment type

Physical

2021

Meat and other Not Not Not
animal products available* | available | available
(POAO)

Other high-risk foods 4.31% 2.60% 3.11%
(HRFNAO)

All consignments N/A N/A N/A

Check type Consignment type

Sampling (as part of
a physical check)

AN

Meat and other animal 0.99% 0.93% | 1.33%**
products (POAO)

Other high-risk foods 4.78% 4.13% 3.95%
(HRFNAO)

All consignments 2.76% 2.44% 2.40%

Notes:

*Since leaving the EU and moving to the import of products, animals, food and
feed system (IPAFFS), the functionality of the system records only the outcome of
sampling checks undertaken and not physical checks.

**33 results pending of over 400

N/A means ‘not applicable’

From 2021 to 2023, almost all food and feed products of animal origin (POAQO)
from the EU to Great Britain were subject to both documentary checks (which
confirm that appropriate documentation is provided) and identity checks (which
confirm that the product matches the documentation). A smaller proportion of
these products then underwent additional physical checks. Sampling may be
carried out as part of a physical check. See the supporting evidence for total
volume of imports split by main categories of POAO, FNAO (foods not of animal

origin) and feed.

Most foods not of animal origin (FNAO), such as fruits and vegetables, are
considered lower risk than POAO and were therefore not subject to the same
checks during this period. However, where a risk was identified in a specific
product from a specific country, they were added to the list of high-risk FNAO
(HRFNAO) and went through additional documentary, identity and physical checks

at the border.
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Of the checks carried out in 2023, the maijority of non-EU food and feed imports
subject to controls were compliant. There was an increase the number of POAO
consignments failing documentary and sampling checks.

Supporting evidence

Around 40 million tonnes of food are imported into the UK each year, of which
approximately 60% comes from the EU. There has been little recent change to the
top 10 countries from which the UK imports.

Figure 5.3.2b: Total volume of imports split by main categories of POAO, FNAO
and animal feed

Source: HMRC Trade Database and Trade Data Visualisation Application

Import Total in 2023 Volume Volume EU proportion
category (tonnes) change 2019*-  change 2022- 2023 (2019)
2023 2023
79%
POAO 6,561,672 -6% -1% (81%)
63%
FNAO 28,282,742 -4% -3% (63%)
46%
Feed 5,711,579 -13% 0% (42%)
63%
Total 40,555,993 -6% -2% (63%)
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Annex |

UK Food Security Report Changes Log

Rationale

The purpose of this Annex is to summarise the consultation process for the
UKFSR 2024 including the feedback received and how it was addressed. It also
provides a table tracking changes to the set of indicators between the 2021 and
2024 iterations of the UKFSR to support readers with referring back to indicators in
the UKFSR 2021.

Consultation process

Production of UKFSR 2024 has involved extensive consultation with stakeholders
and experts. This has included workshops with government experts, a public
questionnaire — which was also shared with food sector stakeholders - and an
ongoing engagement with a dedicated Expert Elicitation Group of food system
specialists, industry stakeholders and academics to ensure scientific scrutiny and
rigour.

The UKFSR production team sought targeted views on the UKFSR 2021;
specifically, whether existing indicators should be retained and enhanced, merged,
or removed, while also conducting a scoping exercise for new indicators. Criteria
for inclusion of new content was that data should be high quality, relevant to the
subject, add value to existing content, and be published and peer reviewed where
possible. The 6 dimensions of the food security definition set the parameters for
considerations of relevance of data to food security (see Annex Il for an
explanation of the dimensions).

This consultation has driven several improvements to the UKFSR 2024 including
expansions and refinement of indicators and improvements to the accessibility of
UKFSR. Some proposed data was not included in UKFSR 2024, which was
generally due to issues with the availability of quality data or needing to prioritise
data to avoid indicators becoming too lengthy. An example of data not included
was aspects of data on a local level such as household stockpiling due to absence
of available public data.
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Feedback Overview

Section of Report | Key Message

e Report structure: Make stronger links between themes

Overall to support systems understanding.

e Presentation: Clarify definition of food security including
the elements of food security covered.

e Future: Include more forward-looking content, including
how future shocks and stresses identified could interact
and cascade through the food system.

e Nutrition and diet: Take a more nuanced approach to
nutrition beyond calorie intake.

e Local data: Do more to track food security at a local

level.
e Climate and environmental risks: Strengthen analysis
Theme 1: Global on impacts of climate change and biodiversity loss over
food availability long term.

e Relevance to UK food security: Ensure food
commodities selected for analysis are relevant to the UK
food system.

e Trade risks: Look at maritime chokepoints and export
bans.

e Land use: Ensure land use change analysis does more

Theme 2: UK food | to consider types and quality of land.

supply sources o Sustainability: Include more measures of sustainability
such as use of fertiliser and antimicrobials.

e Nature: Include more on slow onset change in nature
and ecosystem services such as biodiversity and
pollinators.

e Overseas sourcing and climate risks: Consider range
of risks to imports including from climate change, nature
loss, and concentration in key supplier countries.

e Approach: Distinguish between shocks and stresses in

Theme 3: Food the food system as they require different management
supply chain strategies.
resilience e Business landscape: Look at business investment

levels and risks to supply chain from consolidation of
business and outsourcing manufacturing overseas.
e Trade and transportation: Consider climate change
impacts on transport systems and logistical choke points.
e Non-food inputs: Include data on food packaging.
e Local resilience: Include data on household stockpiling.
e Diet and nutrition: Include data on nutrition and healthy

Theme 4: diets, including on sustainability and recognition of
Household-level difference between sustainable and healthy diets.
food security e Food insecurity: Highlight the varied impacts on

different demographics.
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Section of Report | Key Message

Current trends: Cover the impact of cost-of-living
challenges from the period of high inflation, the
coronavirus (COVID-19) pandemic, and trends such as
access to online shopping.

Theme 5: Food
safety and
consumer
confidence

Sources: Use a wider range of sources

Surveillance sampling: Include sources to national
surveillance programmes.

Sampling rates: Include data on local authority sampling
rates and skills shortages now in (theme 3)

e Trade: Include border compliance data (for non-EU food
imported to GB).

Overview of changes from UKFSR 2021

Structure

Across UKFSR indicators have been reordered, enhanced, renamed, merged
or removed. These changes have been tracked in the tables below, which
outline the 2021 indicator number, the decided outcomes for each indicator, the
new 2024 indicator number, and new indicator names where applicable.

Some indicators have been merged and some have been disaggregated. The
purpose of these changes is to aid accessibility and navigability for readers, as
well as to help facilitate a logical reading order to reflect the overall food
system, especially with regards to displaying linked factors together. Notably,
indicators on food sources in theme 2 have been organised by food groups
rather than separating into trade and production.

New indicator groupings, called ‘sub-themes’, have been introduced (e.g.
Production in theme 1), to allow for greater navigability of UKFSR.

The structure within indicators has been changed to make it easier to identify
the headline statistic (now under ‘headline evidence’) and the supporting
statistics (now under ‘supporting evidence’)

New annexes support accessibility: a glossary of technical terms; an explainer
of the consultation process behind the UKFSR (Annex |); and an explainer of
its intellectual framework and food security definition (Annex II).

New Content

Following feedback, the majority of indicators from the UKFSR 2021 have been
retained and enhanced.

There are new substantive indicators across the report (see indicator changes
by theme below) including indicators on diet and health, foodbank usage,
productivity, biosecurity, and water dependency.

Indicators measuring environmental change have been expanded to enhance
the UKFSR's longer-term view
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e Indicators have been developed to put forward a ‘multi-criteria’ analysis that
links the different dimensions of food security such as availability, access (e.g.
affordability), utilisation (e.g. health and nutrition) and stability (e.g. price).

o Climate analysis has been integrated across sectors (crops, fruit and veg,
livestock, fish, transport, water) in place of a single agriculture focused climate
indicator and strengthened using UK Climate Projection (UKCP) data.

e Theme 4 Household Food security has enhanced data related to groups with
protected characteristics, e.g. age, disability.

Indicator Changes by Theme

e The tables below outline the changes made to indicators since the 2021
UKFSR. As tracked below, some indicators from the 2021 report have been
renamed to better reflect the data included in the 2024 report.

Theme 1: Global food availability

Indicators in 2021 UKFSR

Updated indicators and ordering for 2024 UK FSR

2021 Indicator 2024 Indicator name | Case Grouping
Number Indicator name | 2024 Indicator Study
2024 Indicator decision Number
Number
1.1.1 Global output per 111 Global food production Production
111 capita (Retained and
enhanced)
1.1.2 Cereal yield growth 1.1.2 NEW Global food loss and|Production
1.1.3 rates by region waste
(Retained and
enhanced)
113 Real agricultural 113 Global cereals production |Production
1.3.2 commodity prices
(Retained and
enhanced)
114 Stock to consumption 11.4 Production of global Production
1.3.1 ratios (Retained and livestock products
enhanced)
1.1.5 Global livestock and 1.1.5 NEW Gilobal fruit and Production
114 dairy production vegetable production
(Retained and
enhanced)
1.1.6 Global fish stocks 1.1.6 Global seafood production|Production
1.1.6 (Retained and
enhanced)
117 Global land use change 1.21 Global agricultural total  |Productivity
1.2.2 (Retained and factor productivity and Inputs
enhanced)
11.8 Phosphate rock 1.2.2 Global land use change |Productivity
1.2.3 reserves (Retained and and Inputs
enhanced)
1.1.9 Water withdrawn for 1.2.3 Global fertiliser production |Productivity
1.24 agriculture and Inputs
(Retained and
enhanced)
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1.21 Global agricultural 1.24 \Water availability, usage |Productivity
1.21 labour force capacity and quality for global and Inputs
(Retained and agriculture
enhanced)
1.2.2 Components of global 1.3.1 Global stock to Stocks, prices
1.41 food demand growth consumption ratios and trade
(Retained and
enhanced)
1.2.3 Share of global 1.3.2 Global real prices Stocks, prices
1.3.3 production and trade
internationally traded Case Study 1: The role of
(Retained and exchange rates on food
enhanced) prices in Egypt
1.24 Concentration in world 1.3.3 Global production Stocks, prices
1.3.3 agricultural commodity internationally traded and trade
markets
(Retained, Case Study 2: Export
enhanced and restrictions
Merged) Case Study 3: The role of
maritime trade
chokepoints in global food
security
1.41 NEW Global food and Global food
nutrition insecurity and nutrition
insecurity
1.5.1 NEW Global land Sustainability
degradation
1.5.2 NEW Global One Health [Sustainability

Theme 2: UK Food Supply Sources

Indicators in 2021 UK FSR Updated indicators and ordering for 2024 UK
FSR
2021 New Indicator name | Case Grouping
Indicator Indicator name | 2024 number Study
Number decision
2024
Indicator
Number
211 UK Production Capability 2.1.1 |Overall sources of UK food [Food
2141 (Retained, enhanced and Sources
merged)
21.2 Current land area in 2.1.2 |Arable (grain, oilseed and |Food
224 production (Retained and potatoes) Sources
enhanced)
21.3 UK food imports and exports 2.1.3 |Livestock and poultry Food
211 (Merged) products (meat, eggs & Sources
dairy)
214 EU share of UK imports 2.1.4 |Fruits and vegetables Food
21.1and |(Merged) Sources
3.23 Case Study 1: Impact of
drought and water stress on
horticulture production in
Spain
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21.5 Overall diversity of supply 2.1.5 |Seafood Food
211 (Merged) Sources
21.6 Domestic grain production 2.21 [NEW Animal and plant Sustainabilit
21.2 (Retained and enhanced) health y and
Productivity
Case Study 2:
Colorado Beetle
(Leptinotarsa decemlineata)
outbreak
21.7 Livestock 2.2.2 |Food waste Sustainabilit
213 (Retained and enhanced) yand
2.1.8 Other domestic crops Productivity
2.1.2 and |(Retained and enhanced)
21.4
21.9 Supply sources of UK fresh 2.2.3 [|Agricultural productivity Sustainabilit
214 fruit and vegetable imports y and
(Merged) Productivity
2.1.10 Seasonality
214 (Merged)
21.11 Fish 2.24 |Landuse Sustainabilit
2.1.5 (Retained and enhanced) y and
Productivity
221 Essential Inputs 2.2.5 [Biodiversity New Sustainabilit
3.11 (Merged) y and
Productivity
222 Agriculture and supply chain 2.2.6 [Soil health Sustainabilit
222 waste (Merged and enhanced) y and
Productivity
223 Household food waste 2.2.7 |NEW Water quality Sustainabilit
222 (Merged) y and
Productivity
2.31 Sustainable agriculture 2.2.8 |NEW Greenhouse gas Sustainabilit
229 (Retained and enhanced) emissions y and
Productivity
2.3.2 UK Soil health 2.2.9 [Sustainable farming Sustainabilit
2.2.6 (Retained and enhanced) y and
Productivity
2.3.3 Climate change impacts on
Features |yields (Merged)
throughout
Theme 2 in
2024 report
2.3.5 Environmental impacts of
Features in [agriculture
2.2.5,2.2.6 |(Merged)
and 2.2.8
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Theme 3: Food supply chain resilience

Indicators in 2021 UK FSR Updated indicators and ordering for 2024 UK FSR
2021 Indicator name | key New Indicator name | Case Grouping
Indicator data point number Study
Number
2024
Indicator
Number
311 Business resilience and|| 3.1.1 |NEW Agricultural Inputs  |Input Dependencies
3.33 response
(Merged)
3.1.2 Energy dependency in 3.1.2 INEW Supply Chain Inputs [Input Dependencies
3.1.5 the food sector
(Retained and Case Study 1:
enhanced) Fortified Flour-Calcium
Carbonate
3.1.3 Transport dependency 3.1.3 |Labour and Skills Input Dependencies
3.21 in the UK
(Retained and
enhanced)
314 Points of entry in the 3.1.4 |NEW Water Input Dependencies
3.2.2 UK (Retained and
enhanced) Case Study 2: Felixstowe
Hydrocycle
3.1.5 Food imports via Short 3.1.5 |Energy Input Dependencies
3.2.2 Straits
(Merged)
3.1.6 Border closures 3.21 |Transport Movement of Goods
3.23  |(Retained and
enhanced)
317 Key inputs to the food 3.2.2 |Points of Entry in the UK |[Movement of Goods
3.1.2 supply chain resilience
(Retained and
enhanced)
3.1.8 Consumer behaviour 3.2.3 INEW Import flows Movement of Goods
(Removed)
3.1.9 Labour and skills 3.3.1 |Cyber security Food Business
313 dependency
(Retained and
enhanced)
3.21 Cyber threat in the food || 3.3.2 |Diversity of food retailers  [Food Business
3.23 supply chain
(Retained and
enhanced)
3.2.2 Diversity of food 3.3.3 |NEW Business resilience |Food Business
3.4.1 retailers (Retained and
enhanced)
3.23 Economic resilience in
3.4.2 the food supply chain
(Merged)
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Theme 4: Food Security at Household Level

Indicators in 2021 UK FSR

Updated indicators and ordering for 2024 UK FSR

2021 New Indicator name | Case Grouping
Indicator | Indicator name | 2024 || number Study
Number decision
2024
Indicator
Number
411 Food expenditure growth 411 |Household food security |Affordability
4.1.2 compared to status
other household
spending growth
(Retained and enhanced)
41.2 Low-income households’ 4.1.2 |Household spending on |Affordability
4.1.2 share of spending food
on food (Retained,
enhanced and merged)
41.3 Price changes of main 4.1.3 |Price changes of main  |Affordability
41.3 food groups food groups
(Retained and enhanced)
4.1.4 Household food security 4.1.4 |Government support Affordability
411 (Retained and enhanced) schemes
4.1.5 Access to food shops in 4.1.5 |NEW Food aid Affordability
4.21 England
(Retained and enhanced)
4.21 Eligibility for Free School 4.2.1 |Physical access to food |Access to food
41.4 Meals shops shops
(Retain, enhanced and
merged)
4.2.2 Take-up of Healthy Start 4.2.2 |NEW Online access to [|Access to food
4.1.4 voucher scheme food shops shops
(Retained, enhanced and
merged)
431 INEW Consumption Diet and Nutrition
patterns
4.3.2 |INEW Healthy diet Diet and Nutrition
Case Study 1: The
lived experience of food
insecurity and its impact
on health
4.3.3 |NEW Sustainable diet |Diet and Nutrition
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Theme 5: Food Safety and Consumer Confidence

Indicators in 2021 UK FSR Updated indicators and ordering for 2024 UK FSR
2021
Indicator Indicator name | 2024 New Indicator name | Case Grouping
Number decision number Study
2024
Indicator
Number
51.1 Consumer confidence in the 5.1.1 |Consumer confidence in  |Consumer
food system and its the food system and its confidence
51.1 regulation (Retained and regulation
enhanced)
5.1.2 Consumer concerns 5.1.2 |Consumer concerns Consumer
confidence

51.2 (Retained and enhanced)

513 Food business compliance 5.2.1 |NEW Surveillance Food Safety
with food safety regulation Sampling and
5.3.2 (Retained) Authenticity

Case study 1:The Food
IAuthenticity Network

514 Food safety incidents, alerts, 5.2.2 [Food safety incidents, Food
and recalls. alerts, and recalls Safety and
5.2.2 Authenticity
(Retained)

Case Study 2: Listeria
monocytogenes outbreak
linked to smoked fish

Case Study 3: Determining
increased risk to vibrio in
seafood link to climate

change

51.5 Prevalence of foodborne 5.2.3 |Foodborne pathogen Food
pathogens surveillance Safety and

5.24 Authenticity
(Retained)

5.1.6 Foodborne disease outbreak 5.2.4 [Foodborne disease Food
surveillance outbreak surveillance Safety and

5.2.3 Authenticity
(Retained)

51.7 Food crime 5.2.5 |Food crime Food Safety

and
5.31 (Retained) IAuthenticity
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Case Study 4:
Strengthening the Line of
Defence against Food
Crime,

Case Study 5: Disrupting
the smokie trade

5.3.1 |[Food business compliance [Food
with food safety regulation [safety/hygiene
and regulation

5.3.3 [NEW Safety of non-EU Food
imports safety/hygiene

and regulation
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Annex |l

How the UKFSR incorporates the six dimensions
of food security

Rationale

The UKFSR assesses food security across five ‘themes’ as a way of considering
the whole UK food system. What food security means within those themes is
understood according to the six ‘dimensions’ associated with the 1996 World Food
Summit definition: food availability, food access, utilisation, stability, sustainability,
and agency. This annex explains the dimensions and provides a table showing
how the five UKFSR themes and indicators map onto the dimensions.

The six dimensions of food security

1996 World Food Summit definition defines food security as “when all people, at
all times, have physical and economic access to sufficient safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy life.”

This definition was originally understood to comprise 4 dimensions and recently
been given two additional dimensions:

The 4 original dimensions

e Food availability: “The availability of sufficient quantities of food of
appropriate quality, supplied through domestic production or imports
(including food aid)”

» Food access: “Access by individuals to adequate resources (entitlements)
for acquiring appropriate foods for a nutritious diet. Entitlements are defined
as the set of all commodity bundles over which a person can establish
command given the legal, political, economic and social arrangements of
the community in which they live (including traditional rights such as access
to common resources)”

o Utilisation: “Utilisation of food through adequate diet, clean water,
sanitation and health care to reach a state of nutritional well-being where all
physiological needs are met. This brings out the importance of non-food
inputs in food security”

o Stability: “To be secure, a population, household or individuals must have
access to adequate food at all times. They should not risk losing access to
food as a consequence of sudden shocks (e.g. an economic or climatic
crisis) or cyclical events (e.g. seasonal food insecurity). The concept of
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stability can therefore both refer to the availability and access dimensions of
food security”

Two additional dimensions (Food Policy Journal 2022)

Sustainability: “food system practices that contribute to long-term
regeneration of natural, social, and economic systems, ensuring the food
needs of the present generations are met without compromising food needs
of future generations”

Agency: “the capacity of individuals and groups to exercise a degree of
control over their own circumstances and to provide meaningful input into
governance processes”

Recent discussion (Zurek, Ingram et al 2022) has further broken three of the
dimensions (Availability, Access and Ultilisation) into three elements, all either
explicit or implicit in the World Food Summit definition. The UKFSR considers
eight of the nine elements across the 5 themes.

Food availability is broken down into: Production (how much and which
types of food are available through local production); Distribution (how
much food is made available [physically moved], in what form, when and to
whom); and Exchange: how much of the available food is obtained through
exchange mechanisms such as barter, trade, purchase or loans

Access to food is broken down into: Affordability (the purchasing power
of households or communities relative to the price of food); Allocation (the
economic, social and political mechanisms governing when, where and how
food can be accessed by consumers); and Preference (social, religious or
cultural norms and values that influence consumer demand for certain types
of food)

Food utilisation is broken down into: Nutritional value (how much of the
daily requirements of calories, vitamins, protein, and micronutrients are
provided by the food people consume); Social value: the social, religious
and cultural functions, and benefits food provides; and Food safety (toxic
contamination introduced during producing, processing and packaging,
distribution or marketing food; and food-borne diseases such as salmonella
and CJD)

Stability is the stability of the above three dimensions, which itself is a
definition of food security

Mapping the five UKFSR five themes to the six dimensions

The five themes enable the UKFSR to track food security (in its six dimensions)
across the whole UK food system. The UK food system is the product of several
interconnected systems including global food supply, UK food supply, ecological
systems, and the supply chain. Each theme considers a ‘system’ or a ‘cluster of
systems’ making up the wider UK food system. The themes apply a range of
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indicators to the systems under consideration to provide specific food security
measures that can be cyclically assessed.

Each theme considers the ‘cross theme’ interconnections of those systems, rather
than viewing them in isolation. For example, domestic food production is facilitated
by the global supply chain providing fertilisers and energy; the natural ecosystem
enabling fertile soils and productivity; the food safety regime that ensures food is
safe for consumers to eat; and the demand that makes business viable. Making
these links also enables the identification of ‘feedback loops’ and ‘lock-ins’
between human and ecological systems and their various impacts, e.g. on human,
animal and plant health (Ericksen, 2008).

The five themes also support the UKFSR to provide an evidence base for policy
making. In comparison to the dimensions, the themes more easily correspond with
policy areas, while also supporting readers to make strategic links between policy
areas. For example, the ‘global food availability’ theme corresponds to a range of
areas under foreign policy and the ‘supply chain resilience theme’ corresponds to
trade, transport and energy, and other policy areas.

Using the 6-dimensional definition and five theme assessment helps the UKFSR
capture the real-world multi-causality of food security. This in turn helps the
UKFSR support evidence-based policy decisions that will shape food security on
the ground.

No single theme looks at all six dimensions of the food security definition. Instead,
there are usually two or three dimensions of focus for each theme depending on
the part of the food system being considered. The five themes do not provide
equal coverage of the dimensions given measures depend on suitable data being
available for the UKFSR’s cyclical reporting. As a guide for readers, the table
below maps the UKFSR themes and indicators to the six dimensions they cover.
There is extensive coverage of availability, stability, accessibility, and sustainability
throughout, while agency is covered less frequently, and in terms of the ‘elements’
under the dimensions, social value is not covered.
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Themes and indicators Food security dimension

6 dimensions (9 elements)

Theme 1: Global food availability

1.1.1 Global food production

Availability (Production)

1.1.2 Global food loss and waste

Availability

1.1.3 Global cereal production

Availability (Production)

1.1.4 Production of global livestock
products

Availability (Production)

1.1.5 Global fruit and vegetable
production

Availability (Production)

1.1.6 Global seafood production

Availability (Production)
Sustainability

1.2.1 Global agricultural total factor
productivity

Availability (Production)
Sustainability

1.2.2 Global land use change

Availability (Production)
Sustainability

1.2.3 Global fertiliser production

Availability (Production)
Sustainability

1.2.4 Water availability, usage and
quality for global agriculture

Availability (Production)
Sustainability

1.3.1 Global stock to consumption
ratios

Availability (Distribution)
Stability

1.3.2 Global real prices

o Case study: The role of
exchange rates on food prices

in Egypt

Accessibility (Affordability)

Stability

431




Themes and indicators Food security dimension

6 dimensions (9 elements)

1.3.3 Global production internationally
traded

o Case study: Export restrictions

o Case study: The role of
maritime trade chokepoints in
global food security

Availability (Distribution and
Exchange)
Stability

1.4.1 Global food security and
nutrition

Accessibility (Affordability)
Utilisation (Nutritional value)

1.5.1 Global land degradation

Sustainability

1.4.3 Global one health

Utilisation (Food safety)
Stability
Sustainability

Theme 2: UK Food Supply Sources

2.1.1 Overall sources of UK food

Availability (Production and
Exchange)

2.1.2 Arable products (grain, oilseeds
and potatoes)

Availability (Production and
Exchange)

2.1.3 Livestock and poultry products
(meat, eggs and dairy)

Availability (Production and
Exchange)
Access (Preference)

2.1.4 Fruits and vegetables

Case study: Impact of drought
and water stress on horticulture
production in Spain

Availability (Production and
Exchange)

Access (Preference)
Sustainability

2.1.5 Seafood

Availability (Production and
Exchange)
Access (Preference)

Sustainability
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Themes and indicators

2.2.1 Animal and plant health

Case study: Colorado beetle

Food security dimension

6 dimensions (9 elements)

e Availability (Production)
e Sustainability

2.2.2 Food waste

e Sustainability

2.2.3 Agricultural productivity

e Availability (Production)
e Sustainability

2.2.4 Land use

¢ Availability (Production)

e Sustainability

2.2.5 Biodiversity

e Sustainability

2.2.6 Soil health

e Sustainability

2.2.7 Water quality

e Sustainability

2.2.8 Greenhouse gas emissions

e Sustainability

2.2.9 Sustainable farming

Theme 3: Food Supply Chain

Resilience

3.1.1 Agricultural inputs

e Sustainability

e Food Availability (Production)

3.1.2 Supply chain inputs

Case study: Flour fortification
and calcium carbonate

e Food Availability (Production)

3.1.3 Labour and skills

e Food Availability (Production)

3.1.4 Water

Case study: Felixstowe
Hydrocycle

e Food Availability (Production)
e Sustainability
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Themes and indicators Food security dimension

6 dimensions (9 elements)

3.1.5 Energy

e Stability

3.2.1 Transport

e Food Availability (Distribution)

3.2.2 Points of entry into the UK

e Food availability (Distribution)
e Access to Food (Allocation)

3.2.3 Import flows

e Food Availability (Distribution)

3.3.1 Cyber security

e Stability

3.3.2 Diversity of food retailers

e Food Availability (Distribution and
Exchange)
e Access to Food (Allocation)

3.3.3 Business resilience

Theme 4: Food Security at Household

Level

4.1.1 Household food security status

e Stability

o Accessibility (Affordability)
e Stability
e Agency

4.1.2 Household spending on food

e Accessibility (Affordability)
o Stability
e Agency

4.1.3 Price changes of main food
groups

e Accessibility (Affordability)
e Stability

4.1.4 Government support schemes

e Accessibility (Affordability,
Allocation)

4.1.5 Food aid

e Accessibility (Affordability,
Allocation)

434




Themes and indicators

Food security dimension

6 dimensions (9 elements)

4.2.1 Physical access to food shops

e Accessibility (Allocation)
e Agency

4.2.2 Online access to food shops

e Accessibility (Allocation)
e Agency

4.3.1 Consumption patterns

e Accessibility (Preference)

e Utilisation (Nutritional value)
e Sustainability

e Agency

4.3.2 Healthy diet

o Case study: The lived
experience of food insecurity
and its impact on health

e Accessibility (Affordability and
Preference)
e Utilisation (Nutritional value)

4.3.3 Sustainable diet

Theme 5: Food Safety and Consumer

Confidence

e Sustainability

Indicator 5.1.1 Consumer confidence
in the food systems and its regulation

e Accessibility (Affordability and

Preference)
e Utilisation (Food safety)
e Agency

Indicator 5.1.2 Consumer concerns

o Case study —Monitoring
consumers’ food safety
behaviour

e Accessibility (Affordability and
Preference)

e Utilisation (Nutritional value and
Food Safety)

e Agency

Indicator 5.2.1 Surveillance Sampling

o Case study —The Food
Authenticity Network

e Utilisation (Food Safety)

Indicator 5.2.2 Food safety incidents,
alerts, and recalls

e Utilisation (Food Safety)
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Themes and indicators

Food security dimension

6 dimensions (9 elements)

o Case study 1: Listeria
monocytogenes outbreak
linked to smoked fish

o Case study 2: Determining
increased risk of vibrio in
seafood linked to climate
change

Indicator 5.2.3 Foodborne pathogen
surveillance

e Utilisation (Food Safety)

Indicator 5.2.4 Foodborne disease
outbreak surveillance

e Utilisation (Food Safety)

Indicator 5.2.5 Food Crime

o Case study 1 — Strengthening
the Lines of Defence against
Food Crime

o Case study 2 — Disrupting the
‘smokie’ trade

e Utilisation (Food Safety)

Indicator 5.3.1 Food business
compliance and food hygiene
regulation

e Utilisation (Food Safety)

Indicator 5.3.2 Safety of non-EU
imports

e Access (Allocation)
e Utilisation (Food Safety)
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Annex Il

Climate Change Scenarios

Representative concentration pathways

Representative concentration pathways (RCPs) are defined in terms of the amount
of warming caused to the Earth from the imbalance between the energy received
from the sun and the energy reflected back to space. The effect of this imbalance
is called a forcing. Since greenhouse gases persist in the atmosphere, higher
levels of greenhouse gas emissions are associated with a greater imbalance,
greater forcing and hence more warming.

The four RCPs used in the IPCC s Fifth Assessment Report (IPCC, ‘Climate
Change 2014: Synthesis Report’, 2014), and the climate model simulations
performed as part of the Coupled Model Intercomparison Project Phase 5 (CMIPS)
initiative, are:

e RCP8.5: High forcing scenario. This corresponds to high greenhouse gas
emissions and negligible efforts to mitigate them. This is the highest
concentration scenario modelled.

e RCP6.0: Medium-high forcing scenario.

e RCP4.5: Medium-low forcing scenario.

e RCP2.6: Low forcing scenario. This scenario involves aggressive mitigation
with immediate and sustained reductions in greenhouse gas emissions,
resulting in a significant reduction in CO2 concentrations.

Shared socio-economic pathways

In the IPCC's Sixth Assessment Report (IPCC, Climate Change 2023: Synthesis
Report’, 2023), and the climate model simulations performed as part of the
Coupled Model Intercomparison Project Phase 6 (CMIPG6) initiative, climate
change scenarios are expressed in terms of shared socio-economic pathways
(SSPs). The SSPs reflect different trends in social, economic, and environmental
developments such as population, economic growth, and urbanisation, split into
five ‘narratives’.

The five SSP narratives are combined with the forcing-driven RCPs to
characterise plausible climatic change under alternative societal development
pathways. The notation for the combined climate change scenarios incorporates
both the SSP and the RCP. For example, the lowest forcing scenario (RCP2.6) is
only achievable under the SSP1 narrative (Sustainability) and the scenario for this
combination is referred to as ‘SSP1-2.6’. Some of the SSPs are broadly
comparable with the previous generation of RCPs. For example, SSP5-8.5 is
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comparable with the RCP8.5 scenario; SSP2-4.5 is comparable with the RCP4.5
scenario; and SSP1-2.6 is comparable with the RCP2.6 scenario.

The SSP1-2.6 scenario most closely resembles the 2°C warming target. SSP5-8.5
is the worst-case scenario in terms of climatic change. The SSP most
representative of current conditions is SSP2: Middle of the Road. Therefore, the
SSP2-4.5 scenario might be the one most representative of the scenario we are
following under current policy. However, most policy-relevant research has
previously used the highest emissions pathway, RCP8.5 as the worst-case-
scenario, and only one of the SSPs reaches those levels of emissions — SSP5:
Fossil-fuelled Development.
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Annex IV
Theme Appendices

Theme 5: Food Safety and Consumer Confidence
5.1.1 Consumer confidence
Food and You 2

The Food Standards Agency has been conducting the Food and You 2 survey
twice a year since July 2020. The survey is conducted with adults (aged 16 years
or over) living in households in England, Wales and Northern Ireland. Households
are selected at random with approximately 5,800 adults from around 4,000
households taking part in each survey. Respondents can take part online or via
post. More detail on the survey methodology can be found in the technical report.

Food in Scotland

The Food in Scotland Consumer Tracker Survey monitors attitudes, knowledge
and reported behaviours relating to food. The Tracker is used to identify changes
in behaviours and attitudes over time and since 2015 the survey has been
undertaken bi-annually in July and December.

The research methodology is consistent across research waves to ensure
comparability and samples (of respondents surveyed) is approximately 1,000
Scottish adults and is representative of the Scottish population, with data weighted
on key demographics to match previous waves for waves 11-16. Fieldwork for
Wave 17 was carried out during December 2023. The online self-completion
survey ranged between 25-30 minutes for Waves 11-16. Wave 17 saw a shorter 7
minute survey length. Unlike with previous waves, not all results are directly
comparable due to changes in some of the questions.

Due to methodological differences between the Food and You 2 survey and Food
in Scotland Consumer Tracker Survey, these data sources are not directly
comparable. For this reason, data from the two surveys have been reported
separately.

5.2.1 Surveillance sampling

Veterinary medicines directorate (VMD) sampling programmes:
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Legislative Framework:

Testing for residues in products of animal original (POAOQ) is an internationally
recognised official control; it is a trade facilitating sanitary and phytosanitary (SPS)
measure which is critical to ensuring the safety of produce to both domestic
consumers as well as export markets. In practice, the VMD operates a programme
of sampling and testing which is equivalent with the official control requirements
outlined in Commission Implementing Regulation (EU) 2022/1646 (for prohibited
substances and veterinary medicines) and Commission Implementing Regulation
(EU) 2022/932 (for contaminants). The sampling requirements are implemented in
GB by the Animals and Animal Products Regulations of 2015 in GB, as well as the
assimilated Official Controls Regulations, or OCR (2017/625). Under this collective
suite of legislation, the VMD (and the agencies they work with) have the power to
collect samples throughout the calendar year, testing them for a range of
compounds, reflecting what is available and not available for veterinary medicinal
use. The number of routine samples is determined by the throughput data based
on the criteria set in the legislation.

Investigation into Residues Violations:

All residues violations (‘non-compliances’) identified under the GB RCP are
investigated on-farm, and provision for this enforcement action is given the by the
aforementioned Animal & Animal Product Regulations. In such cases, field staff
will conduct a back-trace to the farm of origin to identify the cause of any residues
issues. Food safety risk assessments are conducted for each residues violation
identified by the Food Incidents Teams at FSA and FSS. In the majority of cases,
non-compliances result from human error or are first time offences; in such
instances advice is provided to the farmer to assist in avoiding a re-occurrence in
the future. In more serious cases where a producer is either a repeat offender or
found to be negligent (or the use of an unauthorised/prohibited substance is
identified) the animals can be destroyed without any compensation to the farmer
and, in the most severe cases, enforcement notices can be issued and can lead to
prosecution.

e Alist of the veterinary medicines approved for use in the United Kingdom can
be found in the VMD’s Product Information Database, or PID.

e Alist of veterinary medicine MRLs in Great Britain can be found in the VMD’s
MRL list. Within Table 2 of this document, a list of Prohibited Substances can
be found.

e Alist of contaminant MRLs (including limits for cadmium, lead, as well as
dioxins and PCBs) can be found in assimilated Regulation 1881/2006, and
pesticide MRLs within the Health & Safety Executives GB pesticide database.
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5.2.2: Incidents, Alerts Recalls

Both the UK Food Law Code of Practice (FLCoP) and Scottish FLCoP, outline the
definition of a food incident and the roles and responsibilities of the FSA, FSS and
enforcement authorities, respectively. Both FLCoPs define a food incident as “any
event where, based on the information available, there are concerns about actual
or suspected threats to the safety, quality or integrity of food that could require
intervention to protect consumers’ interests.” The Feed Law Code of Practice,
which covers England, Wales and Northern Ireland, similarly defines feed
incidents.

The potential hazard being investigated by FSA and FSS determines the incident
category. The reporting systems differ between regulators so it is possible for
incidents to have different categorisations based upon the area of concern, which
may include potential concern where there is no actual risk to the safety, quality or
integrity of the food and feed identified.

The food, feed and drink supply chains are complex and involve numerous food
chain actors from primary producers to processors, packing providers, transporters
and retailers. There are multiple points in the supply chain where potential hazards
can be detected and communicated to regulators who in turn, alert consumers.

Fluctuation in incidents numbers is common, and subject to many factors such as
an introduction of new regulations, trends in consumer behaviours, or a persistent
ongoing issue. The number of incidents does not reflect the longevity or
complexity of the investigation.

5.2.2 Case study 2: Determining increased risk of Vibrio in seafood linked to
climate change

A ‘signal’ refers to information on the safety, quality or integrity of a food, feed or
food contact material which may be a potential risk to the UK food chain.

5.2.5 Food Crime

National Disruptions are a validated law enforcement framework that measure
when the NFCU has had a direct impact on serious organized food crime relating
to UK food supply chains, such as successfully securing prosecutions against food
criminals.

This validated law enforcement framework process is based on the National
Serious Organised Crime Disruption process. Disruptions are uploaded onto a
system which stores records of serious and organised crime disruption activity
from across the law enforcement community.
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NFCU Outcomes: Any action led, supported or co-ordinated by the NFCU that
falls short of a national disruption but still:

e Develops capacity and capability to identify and deal with food crime or;

e Deters potential offenders from acting dishonestly or;

e Improves awareness of vulnerabilities and promotes the taking of action to
improve protection thereof.

442



Glossary

For definition of food security and its dimensions see Annex |I.

Terms Ato E

Agronomy

The science of farming, including the study of soil, plants, and animals, and ways
to improve the production of food on farms (Cambridge Dictionary).

Anthropogenic
From human sources or human induced.

Antimicrobial

A substance that kills microorganisms such as bacteria or mould, or stops them
from growing and causing disease (National Cancer Institute).

Biofuels

Liquid fuels produced from renewable biological sources, including plants and
algae. Biofuels offer a solution to one of the challenges of solar, wind, and other
alternative energy sources (Department Of Energy Office of Science, 2024).

Biomass

The total mass of living things in a particular area (Cambridge Dictionary).

Blue water
Water from irrigation (rather than from rainfall).
Brackish water

Brackish water is water that is saltier than fresh water, but not as salty as
seawater. It may result from mixing of seawater with fresh water, as in estuaries
(EEA).

Bulk shipping

Bulk Cargo is cargo that is shipped loosely and unpackaged in large quantities (as
opposed to being shipped in packages or containers) (UPS).
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Carcase balance

Making the best possible, sustainable use of every part of the carcase and
ensuring that costs are balanced.

Controlled Environmental Horticulture

The cultivation of crops within indoor production systems where advanced
technology allows precise control of the environment.

Cultivar

A plant variety that has been produced in cultivation by selective breeding.

Current price

The value of money before adjusting for inflation.

Demersal fish

Demersal fish inhabit the bottom of the ocean. Key demersal species fished by the
UK fleet include cod and haddock.

Disease burden

The public health and financial burden on society caused by microbiological
foodborne disease.

Disposable income

The amount of money that households have available for spending and saving
after direct taxes, such as Income Tax, National Insurance and Council Tax, have
been accounted for.

Drying signal

Chemical signals sent from the roots to the shoots of a plant when the soil is dry.
These signals regulate physiology and cause guard cells to close pores in the
leaves, stopping water vapor from escaping.

Ecological status

An assessment of the change from natural state as a result of human activity. Bad
ecological status refers to a severe change from natural state, poor refers to a
major change, moderate refers to a moderate change, good refers to a slight
change and high refers to a natural or almost natural state with no, or only minor
evidence of distortion.
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Economic reserve

Mineral (or “Ore”) Reserves are the smaller subset of Mineral Resources deemed
economically viable for extraction. While Mineral Resources have potential
economic value, the economic viability of extracting these minerals depends on
factors such as market prices, extraction costs, and technological developments
in metallurgy and processing. Reserves are the portion of Resources that can be
realistically and economically mined based on location, quantity, grade, geological
characteristics, and any other factor that impacts end product value (Resource
Capital Funds). More information can be found on the USGS website here.

El Nifo & La Ninha

During normal conditions in the Pacific ocean, trade winds blow west along the
equator, taking warm water from South America towards Asia. To replace that
warm water, cold water rises from the depths — a process called upwelling. El
Nifio and La Nina are two opposing climate patterns that break these normal
conditions. Scientists call these phenomena the El Nifio-Southern Oscillation
(ENSO) cycle. During El Nifio, trade winds weaken. Warm water is pushed back
east, toward the west coast of the Americas (NOAA). During La Nifia events, trade
winds are even stronger than usual, pushing more warm water toward Asia. Off
the west coast of the Americas, upwelling increases, bringing cold, nutrient-rich
water to the surface (NOAA).

Environment flow requirement
The amount of water needed to ensure that lakes and rivers don’t dry up.
Equivalised

The process of accounting for the fact that households with many members are
likely to need a higher income, or have a higher household expenditure, to achieve
the same standard of living as households with fewer members.

Eutrophication

Excessive richness of nutrients in a lake or other body of water, frequently due to
run-off from the land, which causes a dense growth of plant life. Usually results in
the depletion of dissolved oxygen.

EU-27

The 27 countries within the European Union, after the UK left the EU.
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Terms F to J
Farrowing

The process by which a female pig gives birth.

Feed conversion ratio

The amount of meat or fish produced in kg from 1 kilogram of feed. Sometimes it
is also expressed in the amount of energy, generally in kilojoules, that 1 kilogram
of feed provides.

Fish landings

Landings represent aquatic animals that are caught and brought ashore for use.
Discards are animals thrown back (alive or dead) into the sea after being caught
during fishing activities (FishStat via Pauly, Zeller, and Palomares from Sea
Around Us Concepts, Design and Data. — processed by Our World in Data).

Foraging
Searching for food.
Fungicide

Pesticides that kill or prevent the growth of fungi and their spores (National
Pesticide Information Center).

Futures price

Futures prices are agreed-upon prices in a contract between two parties for the
sale and delivery of the asset (commodities) at a specific time in the future. These
contracts are traded in financial markets and provide a daily track of global
commodity prices.

Groundwater

Water found in an aquifer (an aquifer is a body of porous rock or sediment
saturated with groundwater) (National Geographic).

Grubbed

Removed and disposed of all unwanted vegetative matter from underground, such
as stumps, roots, buried logs, and other debris.
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Heat stress

The damaging physical effects of too much heat.

Inputs

Any resources used to create goods and services.

Intensive farming practices

A way of producing large amounts of crops, by using chemicals and machines.
Invertebrate

Any animal that lacks a vertebral column, or backbone (Britannica).
Irrigation

The practice of supplying water to an area of land through pipes or channels so
that crops will grow.

Just-in-case
An inventory strategy where companies keep large inventories on hand.
Just-in-time

Inventory management method in which goods are received from suppliers only as
they are needed.

Terms Kto O
Lodging

The permanent displacement of a stem (or part of a stem) from a vertical posture.
Used in relation to crops.

Macronutrient

Nutrients that provide calories or energy and are required in large amounts to
maintain body functions and carry out the activities of daily life.

Mangrove

Mangroves are a group of trees and shrubs that live in the coastal intertidal zone
(NOAA,2024).
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Median

A measure of the average. The median is calculated by identifying the exact
middle point in a set of observations. When the observations are ranked from
lowest to highest, the median is the value in the exact middle of the observed
values.

Micronutrient

Micronutrients are vitamins and minerals needed by the body in very small
amounts. However, their impact on a body's health are critical, and deficiency in
any of them can cause severe and even life-threatening conditions (WHO).

Monoculture

The cultivation or growth of a single crop or organism especially on agricultural or
forest land (Merriam-\Webster).

Natural capital

Natural capital can be defined as the world’s stocks of natural assets which
include geology, soil, air, water and all living things (World Forum on Natural

Capital).

Terms Pto T

Pastoral farming

Pastoral farming refers to the rearing of animals, either for meat, or for animal by-
products (dairy, eggs and wool) (Amtec Group).

Pathogenic organism

A pathogenic organism is defined as any organism that can cause disease.
Harmful pathogens are naturally present in the environment and our system of
food regulation and controls aims to reduce the risk of food becoming
contaminated with them in a way that may make us ill. However, it is not possible
to remove this risk completely, so when an incident involving pathogens is
reported, it is important that swift action is taken to identify the source and reduce
any potential harm.

Pelagic fish

Fish that live in the pelagic zone of ocean or lake waters—being neither close to
the bottom nor near the shore.
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Permanent meadows and pasture

Land used for livestock grazing typically for more than 5 years (FAO,2020).

Precision agriculture

Precision agriculture (PA) is the science of improving crop yields and assisting
management decisions using high technology sensor and analysis tools (Singh
and others, 2020).

Producer Price Index

The Producer Price Index (PPI1) program measures the average change over time
in the selling prices received by domestic producers for their output. The prices
included in the PPI are from the first commercial transaction for many products
and some services (U.S. Bureau of Labor Statistics).

Production frontier

The combination of inputs that generate the maximum attainable output. It is
reached when available inputs are used optimally.

Prompted / Unprompted

In a prompted response, survey responses are collected by asking respondents to
select, rank or score options from a pre-defined list. For example, asking ‘Do you
have concerns about any of the following?’ and providing respondents with a list of
potential concerns they can select. In an unprompted response, survey responses
are collected from an open-ended question where a list of options is not provided
and respondents can enter any text. For example, ‘What are your concerns about
the food you eat?’.

Pulses

Pulses are the dry, edible seeds of plants in the legume family, including
chickpeas, lentils, dry peas and beans.

Quintile

Any of five equal groups into which a population can be divided according to the
distribution of values of a particular variable.

Real terms

The value of money after adjusting for inflation.
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Recovery

The ability of the food system to return to desired outcomes following disruption.
Food system examples include insurance to re-instate crops or physical
infrastructure and emergency food distribution systems. This requires contingency
planning and funding.

Red Tractor

Red Tractor is the UK’s largest food chain assurance scheme, setting standards
and ensuring compliance at every stage of the chain, to reassure consumers that
food is produced safely and responsibly.

Regional concentration

The location of a few, well-defined industrial sectors in a region.

Renewable water resource

The sum of internal renewable water resources (IRWR) and external renewable
water resources (ERWR). IRWR include the long-term average annual flow of
rivers and recharge of aquifers generated from endogenous precipitation. Double
counting of surface water and groundwater resources is avoided by deducting the
overlap from the sum of the surface water and groundwater resources (FAQO).
ERWR are the part of the country's long-term average annual renewable water
resources which are not generated in the country. It includes inflows from
upstream countries (groundwater and surface water), and part of the water of
border lakes and/or rivers (FAO).

Reorientation

Rejecting the food system outcomes status quo by accepting alternative food
system outcomes.

Resilience
The ability to respond quickly to operational disruptions.
Robustness

The ability of the food system to resist disruptions to desired outcomes. Food
system examples include developing more heat-tolerant crops, more diverse
farming systems, strategic grain reserves and stronger food distribution
infrastructure such as harbours or railways. This requires considerable political
and financial investment.
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Roots and Tubers

Root and tuber vegetables are the underground storage system of various plants
found around the globe and include potatoes, yams, sweet potatoes, turnips,
rutabagas, and celery roots (celeriac).

Salinization

Salinization is the increase of salt concentration in soil and is, in most cases,
caused by dissolved salts in the water supply. This supply of water can be caused
by flooding of the land by seawater, seepage of seawater or brackish groundwater
through the soil from below.

Salt marsh

Salt marshes are coastal wetlands that are flooded and drained by salt water
brought in by the tides (NOAA, 2024).

Saltwater intrusion

The process by which saltwater infiltrates a coastal aquifer, leading to
contamination of fresh groundwater (UNDRR,2011).

Sanitary and phytosanitary (SPS) measure

Rules, measures and regulations designed to protect human, animal and plant life
and health, from risks arising from additives, contaminants, toxins or disease-
causing organisms. They ensure food is safe for consumption (Sanitary and
phytosanitary measures | Access2Markets).

Scarcity-weighted blue water use

Scaling results by water availability to gain an understanding of water stress,
rather than just water use.

Serogroup

A serogroup or serotype is a distinct variation within a species of bacteria or virus
or among immune cells of different individuals.

Shared Socioeconomic Pathways (SSPs)

Shared Socioeconomic Pathways (SSPs) describe a set of alternative plausible
trajectories of societal development, which are based on hypotheses about which
societal elements are the most important determinants of challenges to climate
change mitigation and adaptation (CEH,2020).
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Shiga toxin-producing E-coli 0157 and non-0157

Escherichia coli is a type of bacteria that can be found in the intestines of animals
and humans. Shiga-toxin producing E-coli are strains of the bacterium which
produce Shiga toxin, which can cause illness in humans.

Smokie(s)

A smokie is a food prepared by the illegal process of blowtorching the fleece from
the unskinned carcass of a sheep of goat.

Standard Labour Requirement (SLR)

For UK statistical purposes, farms are grouped into size categories based on their
total Standard Labour Requirement (SLR). The total SLR for each farm business is
calculated by multiplying its crop areas and livestock numbers by the associated
SLR coefficients and then summing the results for all enterprises on the farm. This
is then divided by 1900 to determine the number of standard labour requirements
for the farm (i.e. 1 SLR is equivalent to 1900 hours).

Supply chain

The system and resources required to move a product or service from supplier to
customer.

Surface water

Surface water refers to water that flows or rests on land and is open to the
atmosphere, including lakes, rivers, streams, and ponds (Murphy and Ramsey,
2007).

Thematic analysis

Qualitative analysis of transcripts from structured interviews which were analysed
for patterns of response (themes) using an inductive approach.

Terms UtoZ

Vector

An insect or animal that carries a disease from one animal or plant to another
(Cambridge Dictionary).

Vernalisation

The cooling of a seed during germination to accelerate flowering when it is
planted.
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Wave

In a series of repeated surveys (for example a survey that is conducted once a
year) each separate survey is referred to as a ‘wave’.

Zoonoses

An infectious or parasitic disease whose microbial or parasitic agents are naturally
transmitted between humans and other animals (National Center for
Biotechnology Information, 2022).
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Acronyms

Acronym Full term

AA Allergen Alert

AARR Annual Average Rate of Reduction
ACS Association of Convenience Stores
AHC After Housing Costs

Al Artificial Intelligence

ALC Agricultural Land Classification

AMIS Agricultural Market Information System
AN Ammonium Nitrate

APHA Animal Plant Health Authority

ASF African Swine Fever

AUK Agriculture in the United Kingdom
BCP Border Control Post

BEIS Department for Business, Energy and Industrial Strategy
BHC Before Housing Costs

BSE Bovine Spongiform Encephalopathy
BTO British Trust for Ornithology

BTOM Border Target Operating Model

CAP Common Agricultural Policy

CCA Central Competent Authority

Cefas Centre for Environment, Fisheries and Aquaculture Science
CHEMET Chemical Meteorology
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Acronym Full term

CMA Competition and Markets Authority

CcmC Capacity Management Centre

CNI Critical National Infrastructure

Cco Cabinet Office

CO: Carbon Dioxide

CoE(s) Centre(s) of Expertise

COICOP Classification of Individual Consumption according to Purpose
COVID-19 Coronavirus disease 2019

CPI Consumer Price Index

CPIH Consumer Prices Index including owner occupiers' housing costs
CT Counter Terrorism

CVM Chained Volume Measures

DDOS Distributed Denial of Service

DEC Diarrhoeagenic Escherichia coli

Defra Department for Food, Environment and Rural Affairs
DESNZ Department for Energy Security and Net Zero

DfE Department for Education

DFT Department for Transport

DHSC Department for Health and Social Care

DNP 2,4-Dinitrophenol

DUKES Digest of UK Energy Statistics

DWP Department for Work and Pensions

E3C Energy Emergency Executive Committee
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Acronym Full term

EA Environment Agency

ECOSS Electronic Communication of Surveillance in Scotland

eFOSS Electronic Foodborne and non-foodborne outbreak surveillance
system

ERS Expedited Return Scheme

ERS Economic Research Service

EU European Union

EWG Eatwell Guide

F&Y2 Food and You 2 Survey

FAFA Food Alert for Action

FAN Food Authenticity Network

FAO Food and Agriculture Organisation of the United Nations

FBI Farm Business Income

FBO Food Business Operator

FCELG Food Chain Emergency Liaison Group

FCSA Food Crime Strategic Assessment °

FDF Food and Drink Federation

FDM Food and Drink Manufacturing

FFD Food Feed and Drink

FFV Fresh Fruit and Vegetables

FH Food Hygiene

FHIS Food Hygiene Information Scheme

FHRS Food Hygiene Rating Scheme

FHS Food Hypersensitivity
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Acronym Full term

FICR Food Information for Consumers Regulation
FIES Food Insecurity Experience Scale
FIIN Food Industry Intelligence Network
FL Food Law

FLCoP Food Law Code of Practice

FLRS Food Law Rating System

FNAO Food not of animal origin
FoodSEqual Food Systems Equality

FRIF Food Resilience Industry Forum
FRS Family Resources Survey

FS Food Standards

FSA Food Standards Agency

FSM Free School Meals

FSS Food Standards Scotland

FTE Full Time Equivalent

FWB Fusarium Wilt of Banana

FYE Financial Year Ending

G7 Group of Seven

GBSF Government Buying Standards for Food and Catering Services
GDP Gross Domestic Product

GHG Greenhouse Gas Emissions

Gl Gastrointestinal

GINs Genetic Improvement Networks
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Acronym Full term

GOHI-FS Global One Health Index-Food Security
GRFC Global Report on Food Crisis

GSCOP Groceries Supply Code of Practice
GSFC Government Secured Freight Capacity
GSS Government Statistical Service

GVA Gross Value Added

HAF Holiday Activities and Food

HaFS Hospitality and Food Service

HFSS High Fat, Sugar or Salt

HGV Heavy Good Vehicles

HHI Herfindahl-Hirschman Index

HI Herfindahl Index

HMRC His Majesty's Revenue and Customs
HRFNOA High Risk Food not of animal origin
HSE Health and Safety Executive

HUS Haemolytic Uraemic Syndrome

IEFT Industrial Energy Transformation Fund
IFAN Independent Food Aid Network

IFPRI International Food Policy Research Institute
IFS Institute for Fiscal Studies

IMT Incident Management Team

INNS Invasive Non-native Species

IPAFFS Import of Products, Animals, Food and Feed System
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Acronym Full term

IPCC Intergovernmental Panel on Climate Change
IPM Integrated Pest Management

ISAs Information Sharing Agreements

JBS Jose Batista Sobrinh

JIic Just-in-case

JIT Just-in-time

JNCC Joint Nature Conservation Committee

K Potash (Potassium salts used as fertilisers)
K20 Potassium Oxide

Ktoe Thousand tonnes of oil equivalent

LA Local Authority

LAEMS Local Authority Enforcement Monitoring System
LDN Land Degradation Neutrality

LNG Liquified Natural Gas

MENA Middle East and North Africa

MIRCA2000 Monthly Irrigated and Rainfed Crop Areas around the year 2000
MOC Manual for Official Controls

MoD Ministry of Defence

MoJ Ministry of Justice

MRL Maximum Residues Limits

MtCOze Million tonnes of carbon dioxide equivalent
Mtoe Million tonnes of oil equivalent

N Nitrogen
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Acronym Full term

NCSC National Cyber Security Centre
NDNS National Diet and Nutrition Survey
NFCU National Food Crime Unit

NHS National Health Service

NoU Number of Undernourished

NPI(s) Non-pharmaceutical intervention(s)
NRR National Risk Register

OCR Official Control Regulations

OECD Organisation for Economic Co-operation and Development
OIE World Organisation for Animal Health
ONS Office for National Statistics

OOH Owner Occupiers' Housing Costs
OOH Out of Home

OV(s) Official Veterinarian(s)

P Phosphorous

P20s Phosphorus pentoxide

PCBs Polychlorinated biphenyls

PHA Public Health Agency

PHE Public Health England

PHS Public Health Scotland

PHW Public Health Wales

PID Product Information Database
POAO Products of animal origin

460



Acronym Full term

PoU Prevalence of Undernourishment

PPDS Pre-packed for Direct Sale

PPP Purchasing Power Parity

PRIiF Pesticide Residues in Food

PRIN Product Recall Information Notice

PSD Production, Supply and Distribution
RCA Root Cause Analysis

RCP Residues Control Programme

RIS Road Investment Strategy

RoRo Roll on roll off

RSPB Royal Society for the Protection of Birds
SACN Scientific Advisory Committee on Nutrition
SDG Sustainable Development Goal

SFCIU Scottish Food Crime and Incidents Unit
SGSS Second Generation Surveillance System
SMEs Small and Medium Enterprises

SND Scottish National Database

SOFI State of Food Security and Nutrition in the World
SOLAW State of Land and Water

Spp. species

SPS Sanitary and phytosanitary

spvpm seconds per vehicle per mile

SRN Strategic Road Network
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Acronym Full term

SSP Shared Socioeconomic Pathway

SSPCA Scottish Society for Prevention of Cruelty to Animals
SST Sea surface temperatures

STEC Shiga toxin-producing E. coli 0157 (STEC 0157)
TFP Total Factor Productivity

TR4 Tropical Race 4

TUKFS-SPF Transforming UK Food Systems — Strategic Priorities Fund
UK United Kingdom

UKCP18 UK Climate Projections

UKHSA UK Health Security Agency

UN United Nations

UNCTAD United Nations Conference on Trade and Development
UNEP United Nations Environment Program

UPF Ultra-processed Foods

USDA United States Department of Agriculture

USGS United States Geological Survey

VMD Veterinary Medicines Directorate, part of Defra
VOCs Volatile Organic Compounds

WBGT Wet Bulb Globe Temperature

WCDA Whitley Community Development Association

WFD Water Framework Directive

WGS Whole Genome Sequencing

WHO World Health Organisation
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Acronym Full term

WRAP Waste and Resources Action Programme
WRI World Resources Institute
WTO World Trade Organisation
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About the UK Food Security Report

The UK Food Security Report (UKFSR) is an analysis of statistical data and
broader supporting evidence relating to food security in the UK. It fulfils a duty
under Part 2, Chapter 1 (Section 19) of the Agriculture Act 2020 to prepare and lay
before Parliament at least once every three years “a report containing an
analysis on statistical data relating to food security in the United Kingdom”.

The UKFSR examines past, current, and future trends relevant to food security to
present a full and impartial analysis of UK food security. It draws on a broad range
of published data from official, administrative, academic, intergovernmental and
wider sources.

The UKFSR is intended as an independent evidence base to inform users rather
than a policy or strategy. In practice this means that it provides government,
Parliament, food chain stakeholders and the wider public with the data and
analysis needed to monitor UK food security and develop effective responses to
issues.

Contact and feedback

Enquiries to: foodsecurityreport@defra.gov.uk

You can also contact us via Twitter/X: @DefraStats

We want to understand the uses that readers make of this report. To help us
ensure that future versions are better for you, please answer our short
questionnaire to send us feedback via the QR code below.

Production team: Michael Archer, Lewis Bird, Jess Booth, Jane Brown, Rebecca
Clutterbuck, Grant Davies, Simon Dixon, Nikita Driver, Tom George, Gayle
Griffiths, Evangeline Hopper, Helen Jamieson, Ronald Kasoka, Matt Keating,
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lan Lonsdale, Claire Manley (FSA), Eszter Palotai, Maria Prokopiou, Erica Pufall
(FSA), Alexis Rampa, Lewis Ratcliffe, Leigh Riley, Karen Robertson (FSS), Danny
Roff, William Ryle-Hodges, Daniel Scott, Chris Silwood, Swati Singh (FSA), Carine
Valarche, Maisie Wilson, Isabella Worth
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