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Executive summary

The environment'’s ability to support human life and
wellbeing

ESPA's scientists provide detailed scientific evidence to warn that, in certain
regions, the natural environment has become so degraded that it fails to provide
some of the critical functions needed for human survival and wellbeing. In

some localities, such as Lake Erhai in China, this can be described as ecosystem
collapse; in other locations - some covering hundreds of square kilometres

such as tropical deltas - the ecosystems are entering ‘danger zones’ where

active measures are needed to avert ecological collapse and safeguard human
lives. One such delta is the Ganges-Brahmaputra-Meghna delta that is home to
40 million people.

The impacts of environment-related decisions on resource-
dependent people

The overarching message of ESPA's research is that policy and programmes
that utilise environmental resources will inevitably carry implications for
human wellbeing and may even bear hidden human costs - unless there is due
assessment and care. These implications and any potential human costs must
be adequately understood and explicitly addressed through open, just and
democratic processes.

ESPA research has either explicitly or tacitly assumed that members of

society must agree on the minimum social foundations necessary to create

a ‘safe and just space” for living within planetary boundaries.?® This means:
managing environmental resources in ways that avoid high risks of irreversible
environmental changes, avoiding harm to vulnerable social groups living in
poverty, and working to ensure that environment and development interventions
raise vulnerable people out of poverty.

ESPA research shows that the architects of development policies and
programmes that access and use environmental resources are largely failing
to consider how these interventions will affect society’s most vulnerable

and resource-dependent people. This is equally the case for policies and
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The overarching message of ESPA’s research is that policy and
programmes that utilise environmental resources will inevitably carry
implications for human wellbeing and may even bear hidden human
costs - unless there is due assessment and care. These implications and
any potential human costs must be adequately understood and
explicitly addressed through open, just and democratic processes.

programmes that have environmental conservation as their primary goal, such
as protected areas and carbon sequestration projects, as for ‘development first’
interventions.

Of particular importance, land-use intensification to increase yields of food and
fibre has often had negative impacts on food security and incomes, particularly
for the poor - and contrary to expectation. Land-use intensification is, in

many cases, harming the broader set of ecosystem services that regulate the
environment and maintain its health, and human wellbeing.

It is essential for decision-makers to identify - in specific localities - how services
provided by the environment sustain local people's lives and wellbeing, so

that these benefits are not inadvertently harmed or destroyed. ESPA’s science
urges decision-makers to consider the needs of society’s most vulnerable and
marginalised people when it comes to the design and delivery of policies and
programmes based on environmental resources.

The good news is that well-designed interventions can reward local people for
actions that simultaneously (a) yield environmental benefits (that accrue locally,
regionally and globally across scales) and (b) increase the flows of social, cultural
and economic benefits to local people.

Fundamental to this finding is ESPA's focus on ‘wellbeing'’: the fact that local,
resource-dependent people may value environmental resources differently from
how external parties value them (see Box 1). There are ample decision-support
and management tools and frameworks to assist decision-makers in identifying
these considerations and negotiating better-informed choices. Many of these
have been tested in new situations by ESPA researchers and are referenced in
this summary.

By the same token, although some environment-related interventions can be
shown to pose irreconcilable trade-offs, the tools and frameworks provide a
basis for more robust decision-making. They do so by identifying those trade-offs
explicitly - and so provide the basis for open discussion and the possibility to
fairly compensate those who bear any costs.

Based on the larger body of evidence that inequity plays a role in keeping

people in poverty - that is, their lack of voice in decisions over environmental
resources and also lack of equity in how the benefits of those resources are
distributed - ESPA has shone the spotlight on the need for equity and rights-
based approaches. ESPA has developed decision-support tools and management
frameworks to support effective participation in decision-making by those who
rely on the environment.
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Given the critical status of many environmental resources in many countries and
subnational regions studied by ESPA, it is clear that the job of addressing these
issues is challenging and complex and that the stakes are high. There is no room
for complacency. There is a need to invest in monitoring ecological health and
human wellbeing on an ongoing basis, and to learn from management successes
and mistakes.

Recommendations for well-informed and fair decisions over
environmental resources

1. Decision-makers must identify the ‘hidden’ costs to the poorest in
society, and the trade-offs in programmes and policies that access and
use environmental resources, so that the most vulnerable people are not
inadvertently left worse off. Environmental and social impact assessments
for development interventions - and for environmental conservation
programmes - are frequently inadequate. Assessments must capture local
people’s dependencies on the natural environment. They must capture the
possible impacts when local people’s access to and use of environmental
resources are constrained. By making these costs explicit, projects and
programmes may be rejected if they are deemed to cause harm to local
people, or they may be completely redesigned in order to benefit poor
people in the local area effectively.

2. Methods for joint discovery and knowledge creation can help identify
resource dependencies and trade-offs, especially in local and regional
processes (although proxies may be found at global scales of decision-making).
To develop sound understanding of the links between human and ecological
systems requires a marriage of scientific knowledge with ground-truthed,
more localised knowledge from the people who are affected by environmental
decisions. Ideally, ‘consumers’ of the knowledge base on which decisions are
made become active co-producers of this shared knowledge.
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3. Having identified the trade-offs, decision-makers must deliberately

manage these interventions to avoid harm and to benefit the poorest.

While all solutions need to be nationally and locally relevant, ESPA research

nonetheless highlights a set of universally applicable core principles for sound

environmental governance and management. Applying these principles can
ensure that costs and trade-offs are identified and managed in a way that does
no harm and helps the poorest.

4. The core principles for designing and managing the use of environmental
resources are as follows.

i. Recognising and granting rights: Affected local people need statutory
rights to access, manage and govern environmental resources - among
these, officially recognised tenure rights are among the most important.
Inequitable tenure rights among women and men remain one of the most
persistent injustices, although inequitable rights among all social groups
also need to be scrutinised and addressed.

ii. Accountability to affected people, across scales of governance: Policies
and programmes should be designed with effective mechanisms in place
to ensure that actors working across scales (local, national and global) of
environmental extraction and use are accountable to affected local people.

iii. Transparency: The intended outcomes and beneficiaries of development
and conservation interventions should be communicated transparently to
all - and should be monitored and communicated on a regular basis.

iv. Participation: Socially marginalised groups should be empowered and
actively supported to participate in environmental decision-making.

v. Capacity development: It is not only the local people affected by the use
of environmental resources who may need support in order to participate
meaningfully in programme design and implementation. Programme
managers themselves often need support and training to build the skills
necessary to run effective, participatory and inclusive processes - and they
need support to be ecologically and socially ‘literate’.

vi. Recognising and rewarding local stewardship: Local people’s stewardship
of environmental resources and their contribution to flows of ecosystem
services and goods - in their many forms - must be adequately recognised
early in the decision-making process and sufficiently rewarded. Conditional
transfers of cash and in-kind resources are one way of achieving this but
may need to be augmented by other forms of recognition and reward.

vii. Adaptive processes and learning: As the physical sustainability of resource
use is measured and monitored over time, so the social impacts must be
measured and monitored. We live in a dynamic world of constant change:
of local places that change continuously; of national, regional and global
events and pressures that have local consequences. This means that
the institutional and governance arrangements for use of and access to
environmental resources must be under frequent review, including who
benefits, and who may be harmed by the arrangements.

This policy summary explores - through short examples and references to the
ESPA literature - exactly how these principles have been successfully put into
practice and how decision-makers around the world can adopt them, to ensure
that the use of environmental resources is right for the global environment and
for locally affected people, including the poorest.
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Introduction

About ESPA

The Ecosystem Services for Poverty Alleviation (ESPA) programme is a global,
interdisciplinary research programme that aims to give decision-makers and
natural resource users the evidence they need for more sustainable ecosystem
management and effective poverty reduction. Ecosystem services support human
society: covering everything from freshwater flows and soil quality to fisheries
productivity and climate regulation - and including cultural and spiritual values.

The Government of the United Kingdom created the ESPA research programme
in 2010. It has taken on tough questions, such as: Do ecosystem services provide
safety nets for people in poverty? Can ecosystem services help vulnerable people
to diversify their livelihood options and security, and to enhance other aspects

of their physical and mental wellbeing? How should environmental goods

and services be prioritised in development, and how could they contribute to
sustainable growth in developing countries and emerging economies? Are there
local and regional biophysical limits and thresholds that cannot be avoided and
how might they be identified? Now, eight years on, ESPA's research is more
timely and relevant than ever.

Impactful research for a rapidly changing world

As the ESPA programme draws to a close in 2018, we can look back and celebrate
the substantial decreases in global poverty over the past two decades: between
1990 and 2011, almost a billion people escaped extreme poverty.* Yet, as
governments take measures to address the Sustainable Development Goals,
including the first goal - to end extreme poverty - the reality is that poverty
persists in deeply entrenched pockets. It is hard to shift, requiring many policy
and programme interventions. Inequality has played a role in trapping the
remaining poor and could jeopardise efforts to wipe out poverty.>’

ESPA research shines a spotlight on equity issues in the access to and use of
environmental resources (see Box 1).
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ESPA research has looked at the multiple dimensions of human poverty and
wellbeing in the changing context since the Millennium Ecosystem Assessment®
was published. What has changed in this external context? Although poverty was
conventionally measured by households’ incomes and means of livelihood, more
sophisticated measures have been adopted - such as the Human Development
Index® and more recently the Multidimensional Poverty Index' - which reflect
data on education, health and other aspects of people’s living standards. ESPA
studies have used these measures and even more sophisticated ones (see Box 2).

The continuing growth of the world’s human population, shifts in age distribution,
household size, wealth distribution, consumption, and patterns of movement,
including planned and unplanned migration, all influence the interactions
between people and the environmental resources on which they depend."
Ecosystem management has the potential to either buffer or amplify the welfare
consequences of population changes and migration, but the most vulnerable
groups of people are most likely to be losers, and so deserve particular attention
in planning and policy processes.’> Meanwhile, more than half of the world's
population lives in urban areas and continues to move from rural to urban areas,
overall. Urban areas place heavy demands on nearby ecosystems as well as more
distant ones, and have the potential to utilise environmental resources more
effectively and imaginatively, especially for the benefit of the poorest residents
and in peri-urban areas. The flows and management of environmental resources
across the rural to urban landscape and across scales is an emergent area of
scientific understanding, which ESPA research has just begun to illuminate.’

Box 1: Equity and justice are environmental issues

An environmental justice framework encompassing recognition, procedure and distributional aspects is

a broad approach to understanding diverse perspectives on environmental management and change. It
highlights how the costs and benefits of environmental decisions are felt across society, and how different
social groups value the environment. The approach is well suited to illuminating the nature and extent of
trade-offs, and to bringing forward the views of poor and marginalised stakeholders, who are often under-
represented through standard environmental management frameworks.

Although equity has become more frequently mentioned in policies, it is seldom achieved in practice,
particularly for the poorest members of communities and for cultural minorities. The ESPA programme
and others have made some progress in developing principles and describing characteristics of equitable
governance systems, which may highlight the ‘hidden costs’ of environmental interventions and help
resolve trade-offs."

Box 2: A focus on wellbeing

In the past decade, there has been an “explosion of initiatives to conceptualise and measure human
wellbeing and to put it into practice in academia and policy”.'> ESPA science emphasises that social groups
(women and men, youth and elders, ethnic groups, rich and poor) use and value environmental resources
differently; this needs to be recognised in decision-making. Wellbeing is a dynamic and multidimensional
phenomenon incorporating objective, subjective and relational aspects.’® A Global Person-Generated
Index of wellbeing is one method applied by ESPA researchers to allow community members to express
how they feel they have been affected by environmental conservation programmes - in their own terms
and using multiple dimensions of wellbeing. It was used in Madagascar, where participants were asked to
identify the five most important domains for their quality of life, to evaluate their experience in each one
and the relative importance of the five domains. Half of respondents said that conservation programmes
had had neither a positive nor negative impact on their wellbeing."”
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The structure of the world economy continues to evolve rapidly. This is especially
the case in developing countries, where ESPA's research has been focused. Natural
resources are increasingly coming under pressure. Debates about the reuse and
recycling - and the substitution - of finite natural resources have gathered pace
since ESPA was founded. A truly ‘circular economy’ is still far from being realised
but businesses, governments, communities and households are making the first
important steps in this direction.

There is a large-scale shift towards the use of renewable natural resources such as
sunlight, wave and geothermal sources for energy - driven by recognition of the
dangerous consequences of greenhouse gas emissions from fossil fuels. Recent
and rapid cost declines for electricity from solar photovoltaics, offshore wind

and concentrating solar power are making these renewable energy alternatives
fully competitive.’® Vastly more efficient industrial processes,' including ‘Fourth
Industrial Revolution’ technologies?® and new manufacturing technologies from
waste and recycled goods, create the possibility to reduce pollution and curb the
use of raw materials.

Notwithstanding emerging technologies and innovations to break the correlation
between economic growth and use of materials, humankind still depends directly
and indirectly on ecosystems for food and water and for the bulk of our shelter and
other material needs, and therefore our existence and wellbeing. The importance
of these ‘provisioning services' provided by the natural environment is indisputable.

What is more, healthy ecosystems carry out important regulating functions, such
as regulating hazards (e.g. floods, fire, heat waves, pests) and the stocks of carbon
and other elements necessary for human and other species’ survival. Regulating
services are often lost - and often as a result of intensifying land use to provide
food and fibre. It is difficult and costly to reverse such changes as those in the
climate and water quality, which have heavy impacts on society's poorest.

Figure 1 shows how attainment of many of the Sustainable Development Goals
depends on a healthy, well-functioning natural environment.

The environment's ability to regulate hazards, such as floods, fires
and pests, is often lost as a result of land-use intensification to
provide goods such as food and fibre.

About this report

ESPA science provides a rich, empirical evidence base on the relationships
between human wellbeing and the natural environment. This report begins by
providing a summary of the dynamic physical state of our environment and how
it responds to ecological and social processes. This review indicates how decision-
makers can think about thresholds and tipping points - and where environmental
conservation, restoration and remediation are needed.

We discuss development programmes reliant on environmental resources
(such as agriculture), environmental conservation and restoration programmes
(such as protected areas establishment) and programmes that combine both
environmental and development goals (such as community forestry schemes,
urban waste water management and agriculture) - see Box 3 for examples.
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FIGURE 1: Interactions and trade-offs among outcomes for human wellbeing
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Box 3: Development and environment interventions that rely directly on access to and

use of environmental resources

Examples of development interventions

e Construction of dams, e.g. for hydropower and irrigation

e Agriculture programmes, including for food security and commodity production

* Commercial forestry schemes, e.g. timber production

* Freshwater access and sanitation schemes

* Bioenergy and biofuel development programmes, e.g. sugarcane, jatropha, palm oil, crop residues
* Wetland and urban drainage

* Marine and coastal fisheries

* Land-use changes

Examples of environmental conservation interventions

* Afforestation and reforestation schemes, including for carbon storage and sequestration, and
biodiversity conservation

* Protected areas, including wildlife sanctuaries and national parks

* Coastal protection and management schemes

* Habitat restoration

* Soil and dune restoration

Box 4: ‘Ecosystem services’

ESPA was created to investigate ‘ecosystem services' and their relationship with poverty alleviation. It may
surprise readers that this summary of ESPA's research findings talks more about ‘environmental resources
than about ‘ecosystem services'. That is because the recommendations in this report are targeted
specifically to decision-makers in government, business, civil society organisations and society who are
less familiar with the scientific terminology around ecosystem services. We have chosen their language.
The term ‘environmental resources’ maps to typical government and business departments - such as
environment agencies and corporate social responsibility teams - who we hope will act as ambassadors
for ESPA's results and seek to mainstream the programme’s key messages into their organisations and
policies.

’

We present the main types of ecosystem services in Figure 1, which shows how: ecosystem services
shape human development; human development in turn creates pressures and responses in the natural
environment; and these environmental changes, in turn, instigate further human responses. The ESPA
programme has influenced, and has been influenced by, a 'kaleidoscopic’ evolution of frameworks that
seek to depict these interactive, give-and-take relationships between human beings and the natural
environment.?' It is safe to say that one of the most important developments in the way scientists think
about and approach ecosystem frameworks is a transition away from a mostly biophysical approach that
emphasises the supply of ecosystem service provision (and so is focused on the links between biodiversity,
ecosystem functions and services), to a plethora of frameworks that emphasise the human demand for
and production of ecosystem services and many interactions and feedbacks. Recent scholarship and
practical approaches have also recognised the plurality of values that different social groups place on

the environment, and the role of power and justice via institutions and governance systems as the filter
through which ecosystem services create winners and losers.?
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Understanding how people and
the environment interact

The science of environmental and social systems - what it
means for human wellbeing and a healthy environment in
the long term

In some places, the natural environment has become so degraded that it fails to
provide critical functions needed for human survival and wellbeing; in other places,
it is entering a ‘danger zone' in which there is a high risk of irreversible ecological
changes occurring.

In 2005, the Millennium Ecosystem Assessment warned readers that “Over the past
50 years, humans have changed ecosystems more rapidly and extensively than in
any comparable period of time in human history, largely to meet rapidly growing
demands for food, fresh water, timber, fibre, and fuel. This has resulted in a
substantial and largely irreversible loss in the diversity of life on Earth. The changes
that have been made to ecosystems have contributed to substantial net gains in
human well-being and economic development, but these gains have been achieved
at growing costs in the form of the degradation of many ecosystem services,
increased risks of nonlinear changes, and the exacerbation of poverty for some
groups of people.”” The Assessment also found that “some systems have eroded
their capacity to provide services on a regional basis, such as inland waters, forests
and drylands"* and “the increased efficiency of use of many ecosystem services
has been offset by increases in the absolute amounts of consumption of services,
giving rise to serious concerns about the sustainability of their supply.”?®

ESPA has not produced a comprehensive scientific assessment equal to the
Millennium Ecosystem Assessment but, instead, has (during 2010-2018) supported
a set of leading-edge scientific research projects to test and illuminate the
dependencies of human wellbeing on environmental resources. ESPA studies look
at the drivers of environmental loss and replenishment, the human consequences
of these dynamics, and the institutions and governance that help to shape them.
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The relationship between environmental degradation and human wellbeing is not
a simple linear relationship.? Sudden and unpredictable changes in ecosystem
services include the collapse of fisheries from overfishing, rapid soil salinisation
caused by shrimp farming, and the switch between clear and turbid lake water
caused by gradual increases in nutrient-rich run-off.” Scientific research has shown
that when ecological limits such as these examples are transgressed, then the
natural environment can reach unprecedented, irreversible and often undesirable
states.”® The concept of a ‘safe operating space’ describes the conditions within
which a system should remain to avoid crossing these thresholds of irreversible
change - or ‘tipping points'.

Caribbean coral reefs are said to have passed such a threshold - and to have
become rapidly and unexpectedly encrusted with algae. Here, nutrient loading
(e.g. through agricultural run-off) provided the conditions for algae to grow on the
reefs. At first, fish ate the algae and kept it in check. However, decades of over-
fishing reduced fish numbers and meant that fish could no longer perform this
function. Scientists were surprised when a sea urchin, Diadema antillarum, moved
into the fish’s ecological niche and ate the algae growing on the coral reefs instead.
The coral reefs seemed to be faring well, but their fortunes were short-lived. Next,
a disease spread throughout the Diadema antillarum population, killing most of
the urchins. Algal growth suddenly flourished again on the coral reefs, creating an
ecological tipping point, which will be difficult and costly to reverse - that is, if it is
even possible to reverse.®

Tipping points are typified by the large impacts of very small changes
which require significant investment to reverse. Simply returning the
driver of the change back to its previous levels may not be enough to
recreate the former state due to internal positive feedback effects.*

An example of where an ecological system has tipped is the Erhai catchment in
China. Within a matter of months in 2001, the Erhai lake's aquatic ecosystem
passed a critical transition from relatively clear, healthy water to a turbid
eutrophic (oxygen-starved) state. Today, despite implementation of measures

to reduce nutrient pollution from farming and sewage plants, the lake shows no
evidence of returning back to its previous state. The water quality has passed
across a physical boundary into the ‘danger’ zone.3' ESPA research demonstrates
how, in Erhai and nearby Shucheng catchments, exploiting environmental
resources for farming supported many micro- and macro-level measures of
development in the past, such as education and health care. However, authorities
in these catchments have not yet managed to extend universal access to piped
water, energy and modern sanitation, and with freshwater resources now in such
a dire condition, it will be a huge challenge to meet these remaining development
needs.®

This study demonstrates trade-offs between recent successful poverty alleviation
and acute environmental degradation. It is a negative relationship, by which
some elements of poverty alleviation (food) are achieved in the short term at

the expense of other elements of wellbeing (human health) and the longer-term
health of the environment.
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Another study, in coastal Bangladesh, found that the localised impacts of global
environmental change (in this case, climate change and associated sea level rise)
is having profound impacts on social-ecological systems and people’s ability

to live and thrive in these places. The investigation by the ESPA Deltas team in
nine coastal districts of Bangladesh measured water salinity in groundwater - as
affected by sea-water intrusion - and the blood pressure of local people. It found
that 80% of residents relied on drinking from groundwater sources, that high
blood pressure (prehypertension and hypertension) was significantly associated
with saline drinking water, and that almost half of the overall population in

these areas is either prehypertensive or hypertensive. This is high: from 21%

to as much as 60% higher than the expected incidence of high blood pressure
based on Bangladesh’s national statistics. Residents aged over 35 years old and
women are particularly vulnerable, and show the worst health impacts. The
study also found that the population’s salt intake and blood pressure are likely
to increase in the coming years, foretelling much individual suffering as well as

a collective impact on the public health system. It could be said that this delta
system is moving uncontrollably towards passing thresholds into danger zones,
where people and ecological systems may lack the resilience to withstand further
changes in the climate or other ecological and social pressures.

How do decision-makers know when an ecosystem is reaching a critical threshold
or tipping point? It has been very difficult to develop models to simulate these
processes adequately and to capture multiple ‘feedback loops’ among different
types of environmental, social and economic change. Simulating future changes
in social-ecological systems in ways that capture thresholds has been particularly
challenging.?*

ESPA research has highlighted the notions both of ‘elasticity’ between poverty
alleviation and environmental outcomes, and of breaching thresholds, both of
which are illustrated in Box 5.

In practical terms, there are steps that policy-makers can take to monitor the
interaction of social and ecological systems and their proximity to ‘tipping
points’ and danger zones. Policy-makers can invest in research that measures
indicators of environmental health and human wellbeing over decades in order
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Box 5: Relationships between poverty alleviation and ecosystem services
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Many theoretical and empirical relationships between
human wellbeing or poverty alleviation and the quality or
abundance of ecosystem services have been proposed

by ESPA researchers and others. The ESPA evidence base
provides conclusions about the quality and functioning of
certain regional and subnational ecosystems - and how
poverty and wellbeing are experienced there. However,
there is not a single overarching conclusion about the
relationship between wellbeing and ecosystem services over
time: this is an area that calls for more research.

In the graphs presented here, ecosystem services may
represent aggregated services but, more realistically, a
sub-set of provisioning, regulating, supporting or cultural
services. Graph (a) shows various linear relationships
between ecosystem services (ES) and poverty alleviation (PA),
and possible directions and elasticities (or strengths) of these
direct relationships. Negative elasticity describes situations
where poverty alleviation efforts succeed even as ecosystem
services decline; positive elasticity describes situations
where poverty increases as ecosystem services improve.
Elasticity is either ‘low when social and ecological systems
are weakly related or ‘highly elastic’ when the relationship

is strong. Graph (b) is a ‘parabolic nonlinear’ relationship
between ecosystem services and poverty alleviation. On this
trajectory, which is often gradual: (i) regulating ecosystem
services (such as water quality) decline with agricultural
intensification and then improve as poverty is alleviated and
regulatory frameworks improve; (ii) activities to alleviate
poverty, such as logging, cause regulating ecosystem
services (e.g. forest cover, biodiversity) to decline, which
eventually has negative effects on provisioning ecosystem
services (e.g. forest products) and so increases poverty; at
this stage, regional resource exploitation leads to growing
inequalities in wellbeing. Graph (c) is a ‘threshold nonlinear’
relationship between ecosystem services and poverty
alleviation, where crossing a threshold causes a relatively
rapid decline in ecosystem services, for example the loss of
rice yield (provisioning ecosystem services) as investment

in larger shrimp farms causes widespread soil salinisation.
The example uses the definition of ‘safe, cautionary and
dangerous operating spaces’ (blue, green and pink), which

in theory may be reversible. Graph (d) is a ‘hysteretic
nonlinear’ relationship between ecosystem services and
poverty alleviation, where - in contrast to (c) - threshold
responses between ecosystem services and poverty
alleviation may be irreversible or time-lagged, for example
the loss of fish stocks (provisioning ecosystem services) as
technological investment in fish catch methods transgresses
threshold A; fish stock recovery requires fishing efforts to be
reversed beyond threshold A to threshold B, with losses of
income or livelihoods.®
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to generate the data that makes it possible for rich analysis of long-term trends
about the relationships between these variables, and the feedbacks among
them. Investing in robust data collection and research will enable scientists
and policy-makers to work together to assess where certain ecosystems are
on the curve (Box 5) and how close the ecosystem is to reaching an ecological
threshold. Policy-makers can also work in partnership with scientists to model
social-ecological interactions, including using some of the approaches and
building on some of the insights that ESPA projects have revealed. A general
conclusion is that such modelling exercises can be repeated and refined as
users learn by doing, and the models can provide useful guidance rather than
predictions.

Policy-makers can recognise that development pathways are constantly evolving.
Policy and practice can be understood as requiring a constant ‘nudging’ of
development trajectories in directions that don't close options, avoid undesirable
ones, and stay away from known or suspected thresholds - learning and
adapting along the way (see ‘Learning and adapting’, page 29).3

Beyond simple definitions of poverty and wellbeing - taking
a fair and just approach

One of the most important findings of ESPA research is the need to recognise
different values. When it comes to identifying development activities, whose
view and judgment is seen as the most valid? How are the different opinions of
different stakeholder groups weighed and resolved?

ESPA research has highlighted, for instance, that the notion of what it means to
be ‘poor’ - and also its opposite, what it means to feel well and fulfilled - differ
according to culture and circumstance. Therefore, it is important for people
impacted by decisions over environmental resources to articulate how different
outcomes will affect them.3738

Understanding wellbeing in this more nuanced and differentiated way - as ESPA
research has done - highlights inevitable trade-offs over the access to and use
of environmental resources. Approaches to decision-making and governance
based on environmental justice help with the value judgements necessary to
resolve these trade-offs. For instance, participation in decision-making over
access to and use of environmental resources is important because it brings to
light what is important to affected people. When people’s values are recognised
and their concerns addressed (or mediated), then they are more likely to support
the outcomes of the decision process. The outcomes should be fairer and better
sustained. Part Ill investigates core principles of good governance in more detail,
with ESPA examples.

Existing frameworks to measure human wellbeing do not adequately capture
the highly context-dependent indicators of human wellbeing used by rural
communities that rely on ecosystems for their primary source of subsistence.
These communities frequently place greater emphasis on the intrinsic value

of natural resources (e.g. ritual, symbolic, cultural, identity). Studies that take a
more comprehensive and non-utilitarian approach can contribute to the agenda
by privileging local views and understandings of ecosystem services (particularly
those of the most vulnerable).??

Development policies and programmes - identifying the
hidden costs and potential for resource-dependent people

Many development policies and programmes that are based on the extraction
and use of environmental resources are being designed and implemented
without adequate recognition of who currently stewards and uses environmental
flows, who will be affected by development interventions, and how.

An environment for wellbeing



Some of ESPA's research has highlighted environmental
protection initiatives that engender different benefits or
disadvantages for women and men.

ESPA research highlights the risks of oversimplifying our understanding of
human-environment relationships and the importance of assessing socially
disaggregated outcomes. This has implications for the design of interventions
that are intended to alleviate poverty.* There is abundant evidence on how
development programmes that are based on natural resource extraction and use
are failing to achieve their poverty reduction goals - or are even inadvertently
disadvantaging the poorest people. ESPA research provides further evidence
from its portfolio.

Changing agricultural policies in Rwanda have affected local people’s livelihoods
and wellbeing. An ESPA study shows that lower-income households are struggling
to benefit from policies that back intensive monocultures, compared to mixed-
crop farming systems that previously dominated.*’

The charcoal industry is among the most important semi-formal economic
sectors in sub-Saharan Africa and a key cash income source for local households
who produce it. There is a debate around the role of charcoal production in
alleviating rural poverty. ESPA research in southern Mozambique found that
charcoal production is failing to lift its producers out of acute poverty - when
poverty is measured by a composite of nine indicators: sanitation, water security,
mortality of children under 5, access to equitable health care, formal education,
food security, access to services, associations and credit, assets owned and
housing.*?

Jatropha-based biofuels have attracted private sector and government interest in
Malawi in the past decade, as part of a strategy to reduce poverty and stimulate
rural development, but these hopes are not yet fulfilled. ESPA research has found
that jatropha production in Malawi has minimal impact on food security and
poverty alleviation, and the situation is unlikely to change unless high-yielding
plant varieties are tested in real conditions and market options improve. By
contrast, the researchers found that food security improved and overall poverty
decreased for the rural poor involved in sugarcane production (another biofuel
crop) - although the environmental impacts of sugarcane depend on the location
and must be assessed and tackled on a case by case basis.** As with the charcoal
research, a multidimensional poverty index was used to assess the effects on
local people’s lives.

Land-use intensification is disrupting environmental
resources - and requires urgent scrutiny as a development
strategy

There are seemingly compelling reasons to intensify land-based production
systems, such as agriculture, and yet the benefits of higher productivity have

too often been accompanied by massive and detrimental contributions to
global, regional and local environmental change.** By 2050, there will be
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an estimated 9 billion people on the planet, potentially requiring a massive
increase in global food production. Meanwhile, there is increasing competition
for land arising from other urgent global and local challenges, including the
expansion of protected areas to help conserve biodiversity and the rise of
bioenergy crops to help tackle climate change. Policy-makers have focused
predominantly on the potential to increase agricultural yields through
intensification.

An ESPA review of the most recent research in this area revealed that land-
use intensification in fact poses an increasing threat to future food production
because it is degrading ecosystems so profoundly: through accelerated

soil erosion, loss of biodiversity, pest damage and changes to nitrogen and
phosphorous cycles. Intensification has also led to over-extraction of water
and pollution of water sources, while agriculture already accounts for 70% of
freshwater extraction and demand is predicted to increase by 70-90% by 2050.
The ESPA review finds that local food and income are most often increased

as a result of land-use intensification efforts, but even then, they sometimes
decrease (see Figure 2). On the other hand, some indicators of sustainability
that are widely recognised as important outcomes of land use (e.g. water
purification, water regulation) are infrequently researched and, when they are,
record negative outcomes in the majority of cases.

Figure 2. Proportion of land-use intensification studies reporting positive and negative

outcomes for different categories of ecosystem services and human wellbeing*
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Environmental conservation policies and programmes -
hidden costs and opportunities

The architects of environmental conservation policies and programmes are also,
in many cases, failing to recognise the complex relationships between people and
the environment, including between people and biodiversity. As a result, many
environment programmes are inadvertently making local poverty worse.

Because these relationships are not clearly identified, and some of the costs to
local people are hidden, programmes are being poorly designed - to the detriment
of development and environmental goals. ESPA research has found major
instances of environmental programmes disadvantaging the poorest local people.
Programmes for increased forest conservation to protect the global climate,
programmes to ensure provision of water to downstream users and biodiversity
conservation initiatives, including those intended to protect species with high
tourism potential, have all been found to commonly lead to short-term losses to
local populations in the availability of food, fuel and other basic needs from the
environment, and/or increased prevalence of harm to local people such as farmers
suffering from crop-raiding animals.*

Better work up front to assess impacts, identify and avoid harm, and manage
trade-offs will pay dividends for people and the natural environment. While

the Millennium Ecosystem Assessment identified inequity in the ways in which
environmental resources are accessed and transformed into human wellbeing,*
ESPA research details such inequities, particularly those resulting from
environmental conservation initiatives.*

A key problem has been that much research on the impacts of conservation
interventions does not disaggregate social data adequately to identify precisely
who benefits and who loses.* For example, a given governance strategy may raise
average incomes, but these gains may serve to make the relatively well-off richer
while excluding the poorest and most vulnerable.>®

ESPA research has highlighted instances where environmental policies and
programmes failed to benefit poor and marginalised households, or further
harmed them, and so ultimately led local people to respond in ways that
undermined the intended environmental goals. A study of who benefits from
community forestry found that such schemes are more likely to generate positive
change at community level rather than directly benefitting poor and marginalised
households.>’

Some of ESPA's research has highlighted environmental protection initiatives that
engender different benefits or disadvantages for women and men. For instance,
programmes to reduce the use of illegal fishing gear on the Kenyan coast may
improve the number of large expensive fish but have a negative impact on the
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wellbeing of women who rely on selling smaller fish.>? A different study found

that men and women have very different expectations of their involvement with
conservancies (wildlife protection areas) around the Maasai Mara National Reserve
in Kenya. Women tended to favour membership in a conservancy and they valued
wage income significantly less than men. Overall, the study found that community
members perceived engagement with conservancies to be positive, as long as they
were able to retain some land for other purposes - and that great care is necessary
to consult individuals on their preferences, to avoid harm.> Box 6 describes how
violent conflicts have arisen from Tanzanian wildlife conservation initiatives.

In addition, more transparent, participatory governance and management of
environmental resources, as explored in the next section of this report, can unlock
human capital. Such processes could unlock the talents of natural resource users,
including their relevant local knowledge, and could motivate them to work in
partnership with others for a more sustainable collective future.

Incentivising particular land-use and land management strategies may
give rise to new types of trade-offs because altering socio-environmental
interactions directly affects local resource users, potentially exacerbating

the vulnerability of some members of the community.>

Box 6: Realising the potential of Tanzania’s wildlife management areas

Tanzania’s Community Wildlife Management Areas (CWMAs) - originally called Wildlife Management
Areas - were intended to benefit both people and wildlife. However, for their first two decades, CWMAs
have been characterised by land conflict, wildlife damage to people and crops, lack of tourism potential
and high administration costs, among other negative impacts.

Fundamental elements of the wildlife management area design - i.e. their governance and management
arrangements and the way budgets are administered and financial benefits derived - appear to be flawed
and so undermine these joint poverty alleviation-environmental goals. For instance, village income from
CWMA:s is often insufficient to offset or compensate for wildlife damage to crops and livestock or the
opportunity costs of CWMAs borne by local communities. Retention of parts of the revenue by central
government and CWMA administration costs erode tourism revenues. ESPA researchers have engaged
with wildlife area managers and policy-makers to recommend that the ‘rules of the game’ should be
rewritten. Specific recommendations include:

* “Rethinking the division of CWMA revenues could make them more financially and socially viable.

* Giving CWMA villagers sustainable access to key natural resources will benefit rural livelihood security
and reduce the potential for conflict.

* Revenue sharing between CWMA villages should be based on negotiations between the villages,
considering costs borne related to human-wildlife conflict, tourism investments, and land surrendered
to CWMA.

* Fair and transparent consultation and planning for new CWMAs will improve the likelihood of
community buy-in.

* Empowering villages to make changes to CWMA plans will make CWMAs more legitimate, and so more
sustainable.”
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Understanding the interactions among society and
environment better, and developing richer assessments
that identify social costs and support policy-making

ESPA science has demonstrated how smarter assessments can bring to the
surface both the hidden costs and the hidden potentials of resource-dependent
peoples in both development interventions and environmental conservation
policies and programmes. As well as demonstrating how multidimensional
poverty indices can be used effectively (above), ESPA has also shown that
integrated social-ecological modelling tools are useful as part of an open,
participatory decision-making process.

ESPA scientists have charted how even small delays in reducing pressures on
environmental systems may result in “catastrophic changes if it allows ecosystems
to reach tipping points, where their characteristics and functions fundamentally
change.”® Given current technologies and monitoring systems, it is likely that
scientists will be too late to detect an imminent tipping point, if at all, before an
ecosystem is “committed to large shifts in state".>” ESPA projects trialled research
using smaller (e.g. regional) scale social and ecological processes as a way to
conceptualise complex, global socioecological systems and concluded that such
hybrid models linking human and ecological systems can be developed - and
indeed, offer hope for supporting radical policies to address environmental crises.>®

ESPA projects looked at practical ways that decision-makers can get to grips with
social-economic-environmental complexity, and understand the interactions

as a guide to better decisions - sometimes by applying existing approaches in
new situations or adapting them to modern pressures. The Driver-Pressure-
State-Impact-Response (DPSIR) is one such framework. Although first developed
almost 20 years ago, ESPA researchers described how the framework can be
applied in an iterative way to understand interactions among different activities
and pressures in a continual cycle of learning, rather than in a linear fashion.>
Driving forces, including socioeconomic and environmental variables, exert
pressures on ecological systems. These pressures cause changes in the state of
a system with impacts on individuals and communities (people or other species)
that had depended on the system. These impacts cause responses, which in turn
affect the driving forces on the system.

Understanding how people and the environment interact | 17



18

The ESPA Deltas team developed an integrated framework that describes the
many complex links and drivers between the Ganges-Brahmaputra-Meghna
delta environment and the wellbeing of the delta’s population (see Box 7). In
this vast coastal region, models show an increase in monsoonal and coastal
flooding; salinity has been statistically associated with poverty and migration is
often not an option for the very poor, who may be left behind. ESPA researchers
have promoted collaboration between scientists and policy-makers to establish
‘early warning' indicators for ecosystems, to sound the alert when an ecological
threshold or tipping point may be drawing closer, and also highlighted the
importance of taking precautionary measures to avert ecological damage that
brings social and ecological systems nearer to unmanageable tipping points.®°

Ecosystem service modelling tools can provide decision-makers with information
on ecosystem services flows to guide certain decisions, even when the data
measured are inadequate. These outputs may prove valuable in addressing
questions on changing land use, valuing natural capital, and analysing co-benefits
and trade-offs of different policies or activities. Because more than 80 fast-
evolving ecosystem service models or assessment tools are available, technical
advisors can benefit from guidance on the types of models available and
considerations in choosing the models best-suited for specific policy questions.
The 2013-2016 WISER (Which Ecosystem Service Models Best Capture the

Needs of the Rural Poor?) project, for instance, assessed four ecosystem service
modelling tools in sub-Saharan Africa and provided a general assessment of their
utility (see Box 8).

Box 7: Interdisciplinary modelling for pro-poor policy-making: Experience from

Bangladesh

The ESPA Deltas team undertook an ambitious, interdisciplinary study to understand the ecosystems of
coastal Bangladesh and the lives of the millions of people who benefit from them. A key aim was to make the
findings available to decision-makers who are seeking to protect and improve the livelihoods and wellbeing
of the people who live in this dynamic delta environment. The project's many findings have been integrated
into a sophisticated model, the Delta Dynamic Integrated Emulator Model (ADIEM).

The researchers collected and analysed socioeconomic data, including an innovative household survey. This
ran in parallel to a major effort to analyse and simulate a range of biophysical and socioeconomic processes,
including sedimentary, morphodynamic (landscape) and hydrological processes. Incorporating stakeholder
views and an unders