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1

Introduction

1.1

Introduction

The impacts of natural disasters and complex emergencies have been increasing over recent
decades, putting the humanitarian system under considerable pressure. The costs of
humanitarian crises are also growing – not only do disasters and complex emergencies
result in significant economic losses, but they also require mobilization of large amounts of
humanitarian aid from the international community.
It is widely held that, broadly speaking, investment in early response and/or building the
resilience of communities to cope with risk in disaster prone regions is more cost-effective
than the ever-mounting humanitarian response. Yet little solid data exists to support this
claim, and there is a clear need for a greater evidence base to support reform.
The UK Government commissioned an independent study to contribute to filling these
evidence gaps. This report presents the findings from the country study on Niger, and sits
within a suite of reports within the Economics of Early Response and Resilience (TEERR)
Series (Table 1). The study relies heavily on the Household Economy Approach (HEA) to
model impacts of crises. More detail and data used to build the findings presented here can
be found in the “TEERR HEA report” as well as the Niger “Country Supporting Document”.

1.2

Structure of this Report

This report analyzes available data for Niger, along with HEA modelled data, to compare the
cost of three scenarios:
 Storyline A: Late humanitarian response;
 Storyline B: Early annual humanitarian response;
 Storyline C: Investment in resilience.
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The report is structured as follows:







Section 2 provides a very brief overview of the country context.
Section 3 assesses the comparative costs from a bottom-up perspective – using
disaggregated project and sector level estimates to compare the cost of response.
Section 4 assesses the comparative costs from a top-down perspective – using
aggregate level costs and losses for the country as a whole.
Section 5 draws conclusions from the findings.
Annex A contains data provided by WFP for this analysis.
Annex B contains detailed calculations that support the analysis.

Table 1: Reports in the Economics of Early Response and Resilience (TEERR) Series
Report Title
Report Content
TEERR Synthesis of Findings:
Summarizes the key findings
TEERR Approach and Methodology:
This report includes the introduction to
the study objectives, and the detailed
methodology as well as limitations to the
analysis.
TEERR Country Reports:
The country reports contain a very brief
introduction, description of the
 Ethiopia
country/study context, the detailed
 Kenya
findings from the analysis, and
 Bangladesh
conclusions/recommendations. These
 Mozambique
draw together the data presented in the
 Niger
country supporting documents (see below)
as well as the HEA report, to model
outcomes.
TEERR HEA report:
Contains details of the HEA modelling,
assumptions and parameters, as well as
modelling output.
Country Supporting Documents
Each country is supported by a report that
contains country level detail and data.
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2

Country Context

Niger, a landlocked nation of the West African Sahel, is one of the world’s most vulnerable
countries, second only to Eritrea, according to the 2012 World Risk Report.1 Niger is ranked
last, at 186th place, in the 2012 edition of the UN Human Development Report.2
In Niger, environmental fragility, high population growth and pervasive extreme poverty
combine to limit the population’s ability to absorb and recover from recurring drought.
Niger’s environment is extremely fragile: three quarters of the country receives less than
300mm of annual precipitation, confining agriculture to the southern third of the country.
Drought is a common feature of the climate, affecting Niger in one out of every three years3.
Demographic factors explain why droughts have broad social impacts. Niger remains a very
rural society: with 8 of every 10 Nigeriens living in rural areas that rely on rain-fed
agriculture, droughts affect large sections of the population. The country’s population,
estimated at some 17 million in 2013, is increasing by 3.9% annually, representing one of
the highest demographic growth rates in the world. Strong demographic growth has
strained social service provision and natural resources. Growth in the rural population has
meant that farmers have brought ever more marginal land under cultivation, especially in
the drought-prone agro-pastoral zone.
Pervasive poverty in Niger means that capacities to prepare for, and absorb and recover
from, drought are limited. Although there has been some progress in reducing poverty
levels in recent years, 59.5% of Nigeriens continue to live below the national poverty line;
Gross National Income (GNI) per capita stands at $360. Literacy rates are very low,
especially for women, of whom only 15% were able to read and write in 20054. Due to
severe poverty, Nigeriens are on the edge between survival and insecurity; the onset of a
moderate drought can prove a tipping point for the most vulnerable.
While surveys have confirmed the existence of widespread chronic food and nutrition
insecurity, acute needs arise every year during the annual lean season, regardless of
whether there has been a drought. Droughts tend to magnify the seasonal increase in these
acute needs. Niger is in the midst of a protracted food crisis whose severity varies by season
1

United Nations University (2012) Environmental degradation increases disaster risk worldwide .
http://www.ehs.unu.edu/article/read/worldriskreport-2012
2
UNDP (2013) Human Development Report. http://hdr.undp.org/en/statistics/
3
World Bank (2013). “Agricultural Sector Risk Assessment in Niger: Moving from Crisis Response to
Long-Term Risk Management.”
4
World Bank (2013) World Development Indicators.
http://data.worldbank.org/country/niger#cp_wdi
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and according to the performance of annual rains. It is difficult to make a distinction
between people who are chronically hungry, and those who are only hungry during the lean
season.
Government surveys conducted since 2005 indicate that in a typical year, at least one
household out of five is food insecure in the aftermath of the harvest; this proportion itself subject to seasonal increases - rises during drought years. For instance, during the
2010 lean season, close to half of the population was moderately or severely food insecure.
Over the past decade, successive drought episodes have affected household food security in
pastoral and agro-pastoral areas the most, and especially for the poorest in those areas.
Households in the agricultural zone were somewhat less affected. Successive drought
events have led to an erosion of household assets and livelihoods, reduced productive
capacity, longer migration cycles, weakened social networks and increased dependence on
aid. Low production and low incomes force households to sell their food stocks at harvest at
low prices, to meet urgent vital needs, leaving them without reserves and therefore
dependent on purchases during the lean season when food prices are highest.
Even when a food crisis is followed by a good crop, households remain food insecure due to
reduced livestock holdings, loss of assets and the general weakening of their livelihoods.
This insight is confirmed by a trend analysis of household food security indicators from 2007
through 2011. That analysis show that the recovery times for household food security
indicators is at least 3 years in drought-affected districts of pastoral and agro-pastoral areas
of Niger. Good agro-climatic conditions in the year following a drought are not sufficient to
bring household food security indicators back to pre-crisis levels.
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3

Bottom-up Assessment

3.1

Introduction

The HEA modelling estimates the food deficit for drought in agricultural and agro-pastoral
areas of Niger, in 28 livelihood zones with a population of approximately 5.2m people (out
of a total population of 17m).
The modelling conducted for this analysis uses historic data to identify high, medium and
low magnitude droughts, their characteristics, and their return period. These were then
introduced into a 20-year HEA model (see “TEERR HEA Report” for more detail) that
assumes the following drought recurrence:




High magnitude drought: once every 6 to 7 years
Medium magnitude drought: once every 5 years
Low magnitude drought: once every 5 years

The severity of drought in Niger is such that drought events are skewed towards either the
more severe / high magnitude or lower magnitude events, with few drought events
occurring in the middle-range between high and low between the 1996-2012 period over
which rainfall estimates (RFE) were analysed. This means that medium magnitude drought
events in Niger are still quite severe, particularly when augmented by pests such as locusts,
which occurred, for instance, in the 2004 drought. The resulting 2005 food crisis was also
due to the instability in markets in Nigeria, which caused grain prices to double in Niger. The
presence of these additional factors are likely to have increased the actual impacts of that
drought to an equivalent of a high magnitude drought.
Each year of the model feeds into the next, with each drought event affecting levels of need
in subsequent years. The model provides an estimate of the number of people with a food
deficit, as well as the total magnitude of that deficit, for each of the 20 years. These are then
valued using data on the cost of response.
The timing of droughts of different magnitude in the model has minimal impact on the total
need estimated by the HEA. In other words, whether a high magnitude drought happens in
the first year, or the 10th year, the total impact on the estimated food deficit will alter only
slightly as a result of herd dynamics – the majority of the impact on food deficit will not
change. However, the modelled cost of response will vary in this regard with respect to
discount rates – in other words, a loss today is valued more highly than a loss in a later year.
As a result, if a high magnitude drought is accounted for in the middle of the 20 year model,
the losses will be understated in comparison with a high magnitude drought in year one
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(which is the scenario used in the model presented here). This can be controlled for by
lowering the discount rate, and this is done in the sensitivity testing. This has no impact on
the comparison between scenarios, however; because the timing of the high magnitude
drought is the same in all of the modelled storylines, they are comparing like with like.
It should be noted that the aim of the study is to test a methodology for evaluating the
economics of building resilience, particularly as compared with humanitarian response.
Economic analysis is only one facet of the analysis – social, moral, political and institutional
factors all have a bearing on prioritization. As a result, this study is not trying to provide a
list of interventions that should be prioritized for reducing the impact of crises – rather it is
providing insight into the economics of various choices, to contribute to a much wider
decision-making framework. Along similar lines, this study is not looking to evaluate what
types of interventions deliver impact at scale – this is dependent on a whole host of factors
that are outside the scope of this analysis. Rather, it is attempting to assess the level of
impact that could occur if things are done differently, using specific measures as proxies.

3.2

Late Humanitarian Response

Unit cost of late humanitarian response
Food Aid: According to the World Food Programme (WFP) (see Annex A), food aid under
late humanitarian response costs $1,171 per MT (this equates to $51 per beneficiary based
on the total deficits modelled under the HEA, which is roughly in line with other estimates
listed in the country supporting document). This is combined with the total deficit measured
in Metric Tonnes (MT) for each of the 20 years in the HEA modelling (see caseloads below).
Non-food Items: The Consolidated Appeal Process (CAP) for Niger details costs by sector for
humanitarian response. The total amount allocated for food and non-food items (NFI) is
approximately $371m, of which NFI is $95m, or 25% of the total cost. Therefore total food
aid costs are marked up by 25% in each year of the model to account for NFI.
Malnutrition: In a non-crisis year, Global Acute Malnutrition (GAM) prevalence in Niger is
around 11-13% of the population. Severe Acute Malnutrition (SAM) prevalence is typically
around 2%, suggesting that Moderate Acute Malnutrition (MAM) prevalence is around 10%.
In 2005 and 2010 – crisis years – GAM prevalence increased to 15-17%. SAM prevalence is
typically around 3% in crisis years, resulting in a MAM prevalence of about 12% (using a
conservative figure). (See Table 2 for full details – note that all of these figures are from the
lean season).
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Table 2: GAM and SAM Rates from the Bi-Annual SMART Surveys5
GAM (%)
SAM (%)

2012
14.8
3

2011
12.3
1.9

2010
16.7
3.2

2009
12.3
2.1

2008
11.6
2.8

2007
12.3
2.5

The population in 2013 was 16.9m people, and it is assumed that children U5 and pregnant
and lactating women (PLWs) are treated collectively, and represent 25% of the population
affected (the cost of treating PLWs is similar to the cost for children, based on the WFP
supporting document). Based on these figures, and estimating incidence using a factor of
1.6 times prevalence, for a 6-month period of humanitarian response, the estimated
number of cases of SAM in a non-crisis year are 109,850, and the number of cases of MAM
are 659,100.6 In a crisis year, the estimated number of cases of SAM is 164,775, and the
number of cases of MAM is 878,800.
However, it is also documented that the total number of children requiring assistance for
SAM never seems to fall far below 300,000 in Niger, and in 2012 this figure rose to 393,0007.
In Niger, it is typically found that caseloads exceed figures presented in prevalence surveys,
and there are a variety of explanations for this (including issues over survey data, and influx
of Nigerians who require treatment). This elevated caseload is the number of people that
WFP typically treats in an emergency, and hence these figures are used in the SAM
calculations.
As a result, in a late humanitarian response, it is assumed that 1,043,575 children under 5
and PLWs require treatment for acute malnutrition (based on GAM rates). Of this, 370,000
require treatment for SAM, and the remainder of cases – 673,575 – are treated for MAM. It
should be noted, however, that data on actual caseloads of MAM was not available as it was
for SAM, and hence MAM figures are likely to be underestimated here.
The costs of treating MAM and SAM are only included in high and medium magnitude
drought events. In low/no magnitude drought events, there is unlikely to be a humanitarian
5

Data is a compilation from several sources:
http://www.unicef.org/wcaro/wcaro_Enquete_nutrition_Niger_2009_ECHO_UNICEF.pdf
http://www.google.it/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=9&ved=0CHMQFjAI&url=
http%3A%2F%2Fochadms.unog.ch%2Fquickplace%2Fcap%2Fmain.nsf%2Fh_Index%2FCAP_2011_Nig
er_FR%2F%24FILE%2FCAP_2011_Niger_FR.doc%3FopenElement&ei=QDKjUc_zFo6qOu7qgPgG&usg
=AFQjCNGdQG3BPIoRrNy0aknWoXe4EY8y8g&sig2=0v95LjWwZTPKp-93BJO8cQ
http://www.unocha.org/cap/appeals/appel-global-pour-le-niger-2012
http://foodsecuritycluster.net/sites/default/files/Note_Synth%C3%A8se_Enquete_Nutrition_2012_
VF.pdf
6
Save the Children guidance on calculating SAM and MAM prevalence and incidence is used to make
these calculations.
7
See Niger country supporting document for greater detail.
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response, and therefore these costs are not included. However, it should be noted that
Niger has a running caseload of SAM and MAM cases every year, that are treated by either
humanitarian or development actors, and therefore these costs do persist; they are just not
included in this model as it is estimating humanitarian costs.
Caseloads
The HEA model assumes that late humanitarian response occurs after the onset of mediumto high-risk coping strategies, including the sale of productive assets (including sale of excess
livestock that threaten medium- to long-term herd viability; excess labour migration;
sending children away to live with other families, etc), and after significant livestock deaths
have occurred. The model output includes caseloads in each year, both in terms of number
of people who have a food deficit, as well as the total magnitude of that deficit (measured in
MT). Caseloads differ in each year, depending on the magnitude of the drought and what
has preceded it. Annex B has a full screen shot of the modelling.
Losses
A cost benefit analysis of the Africa Risk Capacity (ARC) Facility8 estimated that late response
(i.e. 6 months +) costs an additional $1,294 per household. This estimate includes reduced
income potential of children under age 2 (U2) who receive reduced nutrition, reduced
household growth due to reduced consumption and increased distress sales, plus direct
losses from livestock deaths. This estimate was made for six African countries, including
Niger (generalized across all six countries – these results are not specific to Niger, and
therefore must be viewed as ballpark estimates only). These losses are multiplied by the
total number of people facing a deficit each year.
Total cost of late humanitarian response
The total cost per person under a high magnitude drought in the HEA modelling (excluding
losses) works out at $92 per person. Overall, the Government’s support plan for food
security and nutrition (the “plan de soutien”), costed at USD 425 million, estimates a cost of
approximately $106 per targeted beneficiary, which suggests that the modelling is close to
reality, but may be underestimating some costs.
These costs could be further elevated. For example, in the 2010 drought, which was
considered a late response, WFP initiated protected blanket feeding to all households with a
child under 2. This cost an additional $30 per household, covering 6.4m households, for a
total additional cost of $200m (in one event). While this figure is not included in the model,
it provides a good example of the high costs that can be incurred when a crisis is not
addressed early.

8

Clarke D and R. Vargas Hill (2012). “Cost-Benefit Analysis of the African Risk Capacity Facility.”
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Humanitarian costs and losses are modelled over 20 years, using a discount rate of 10%.9
The total cost is listed in Table 3.
Table 3: Late Humanitarian Response to Droughts
Value (US$)
Humanitarian Costs
$1,198m
only
Costs and Losses
$4,844m

3.3

Early Humanitarian Response

Unit cost of early humanitarian response
Critically, efficiencies may be found by leveraging the annual post-harvest period, a time of
year when local markets are most competitive and when food and nutrition assistance
needs have not yet reached their annual peak.
Food aid: According to WFP (see Annex A), food aid under early humanitarian response
costs $1,046 per MT (this equates to $41 per beneficiary based on the total deficits
modelled under the HEA). The price difference as compared with late humanitarian
response is as a result of lower cereal prices (18% savings of unit costs). Logistics costs
actually increase marginally (by approximately 1%). Within this, some savings are made – for
example, external costs are decreased due to regional purchasing. But this is offset by
increases in other costs – for example logistics and other operational costs increase,
because the volume of aid decreases and hence does not benefit from economies of scale.
Nonetheless, the overall cost per MT decreases from late humanitarian response.
NFI: Using the CAP allocation of an additional 25% for NFI, food aid is inflated by 25% each
year in the model.
Malnutrition: The cost of treatment of SAM and MAM is the same under early humanitarian
response as it is under late humanitarian response (caseloads change however, addressed
below).
The use of cash transfers in lieu of food transfers could reduce this cost even further. WFP
estimates that food aid for 180 days, based on a standard ration, costs between $114 and
$117 per beneficiary (note that this differs from the figures estimated under the HEA
because the HEA estimates the total deficit for each household, rather than relying on a
fixed figure of 180 days). Cash transfers, equivalent to 180 days of food transfers under early
9

See the “TEERR: Approach and Methodology” report for a full description of assumptions
underlying the methodology.
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response, cost $68 per person. The model uses the cost of food aid to remain conservative,
but this would reduce the cost of early response even further.
Caseloads
An early response has been defined in the HEA modelling as a response at the time of early
warning of the drought – before the onset of high-risk coping strategies uptake (including
sale of productive assets) and before significant livestock deaths.
When these parameters are inputted to the HEA model, the model predicts that, in a high
magnitude drought, caseloads are 51% of those in a late response. Reduced caseloads are
predicted in low and medium magnitude droughts, fluctuating between 41% and 52% of the
total in late response (depending on what kind of drought event has preceded it), and with
only a small drop in non-drought years (78-85% of the total in late response - because there
is no event to cope with, the model does not predict a large change in caseloads).
Under early humanitarian response, it is assumed that an effective response will hold cases
of SAM and MAM at their baseline (non-crisis) levels (which are nonetheless high), and will
succeed in halting the spikes that occur as a result of late response. It should be
acknowledged that this is not necessarily what occurs in reality currently – for instance, in
the 2010 crisis in Niger, in which response was earlier than normal, there were still spikes.
However, in this model we are assuming that the funds allocated are used before the spike
occurs, and to the extent that is necessary to prevent a spike.
Losses
ARC estimates that early response (i.e. 4-6 months after first failed rain) costs an additional
$49 per household – this is the cost of reduced nutrition for U2s losing 14% of lifetime
earnings.
Total cost of early humanitarian response
Humanitarian costs and losses are modelled over 20 years, using a discount rate of 10%. The
total cost is listed in Table 4.
Table 4: Early Humanitarian Response to Droughts
Value (US$)
Humanitarian Costs
$621m
only
Costs and Losses
$699m
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Box 1: Multi-year Humanitarian Response
The Niger supporting document highlights potential efficiencies as a result of multi-year funding:
 Multi-year response is critical to ensuring more efficient programs in Niger. Every year, the
country faces a high level of food and nutrition needs; in drought years, these peaks swell. A
multi-year funding scenario would allow a response to baseline levels of need while adapting to
increases in needs.
 Under the hypothesis of multi-year response, in-kind food assistance costs would decline thanks
to increased ability to resort to regional sources of supply. Timeliness would improve as well, as
increasing reliance on regional sources of supply would reduce lead times. For all programs - inkind food, nutrition and others - the quality of programs would improve, as multi-year funding
would smooth the pipeline and make funding breaks less likely.
 Food procurement could be further streamlined, for example by striking longer term deals with
suppliers in the West African region. The share of external transport costs in overall budgets
would decline somewhat, the cost of shipping goods from overseas is estimated at some $100
per ton for Niger. The certainty that multi-year funding brings would constitute a major incentive
for the private sector to set up local production of Supercereal, Supercereal+ , or Plumpy Sup®
and Plumpy Doz®. Already, Plumpy Nut® is produced in Niger, at a level that allows savings of $2$3 per child per year.
 Increasing reliance on regional supply sources – notably from Nigeria – would allow gains in
timeliness (assuming stability in the region). The lead time for local food procurement is 2.5
months, compared to 4 months for international procurement. This would increase flexibility of
programming and allow activities to scale up more effectively in the event of an increase in
needs in Niger. Multi-year planning would also make it easier to plan cash distributions ahead of
time10. In the specific case of regional procurement, multi-year funding would help WFP put into
place the staffing and systems required to make the country a reliable supply base for WFP.
 The pipeline breaks that commonly affect food and nutrition programs would become less likely
under a scenario of multi-year funding. Pipeline breaks can be caused by a variety of factors, but
a primary one is related to blocks in funding flows. Pipeline breaks caused by the variability in
funding force providers of humanitarian assistance to reduce rations or swap products, with
impacts on service provision to beneficiaries.
It is estimated that the total cost per MT of food under multi-year funding would reduce costs from
an early response cost of $1,046 per MT to $1,021 per MT – this is primarily due to a further
decrease in operational costs.

10

The Cash Learning Partnership (CaLP) aims to improve the quality of emergency cash transfer and
voucher programming across the humanitarian sector, and is well organized in Niger, along with a
strong micro-finance network. As a result of these and other initatives, the capacity to make cash
transfers in the Niger is strong. However even with all of these arrangements in place, multi-year has
advantages as it provides certainty/visibility to agencies to undertake the time consuming upstream
targeting work, such as targeting or setting up a registry of vulnerable persons, keeping qualified
staff on board, etc. A break in the cash ‘pipeline’ is also possible with effects on beneficiaries and
project objectives, in the same way as food.
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3.4

Resilience

Building resilience will require a suite of interventions, and may differ depending on the
specific context. However, for the purposes of this analysis, a simple soil and water
conservation (SWC) intervention has been chosen to represent a resilience intervention that
a) is appropriate for a wide range of types of livelihood zones in Niger; and b) has enough
documented impacts in rural communities in Niger to allow for modelling. In fact, the data
presented below comes from interventions that WFP has been using consistently in its cash
for work operations, and hence is evidence based. It is unlikely that the capacity would exist
to implement this practice in one year – more likely it would take place over several
subsequent years. Having said this, because this practice is widely used through WFP cash
for work programmes, it is possible that it could be pushed out to a wider population quite
quickly using this channel.
The HEA modelling was used to estimate the changes in caseloads and food deficits that
would result from a greater investment in agriculture as a core resilience building measure.
Unit Costs of Resilience
Specifically, preventative interventions recommended by the World Bank (2012) include soil
and water conservation. These programs are implemented through cash/food for asset
schemes, and significant field testing has been conducted of such schemes. It’s estimated
that a hectare of severely degraded land yielding approximately 100kg of coarse grain can
be rehabilitated by digging half-moons. The cost of this intervention is a one-time cost of
$46511, and the intervention has shown yields to improve to 450kg/hectare (poor farmers
typically average a farm size of one hectare). This evidence is supported by other studies.12
The fertility of the recovered land can be maintained for years, should the farmer adopt
appropriate techniques, with no ongoing maintenance spend required. Nonetheless, the
model assumes that 5% of the total cost in year 1 is required for a subsequent 9 years, to
allow for good practices, technical support, and capacity building.
11

This cost includes 313 half moons on a hectare of land, and estimates the labour cost required to
achieve this.
12
A 2008 evaluation of the WFP programme found that, using demi-lunes, “production on
rehabilitated land was on average 3 to 4 times more than non-rehabilitated land.”
Further to this, a study on rainfed agriculture found that rainfed crops in semi-arid regions in Africa
and Asia reveal large yield gaps, with farmer’s yields being 2-4 times lower than achievable yields. In
particular, Niger’s rainfed yields are found to be 30% of achieveable rainfed yields.
Sources: Koure, A (2008). “MISSION D’EVALUATION DES OPERATIONS DE VIVRES CONTRE TRAVAIL
(VCT) EXECUTEES DANS LE CADRE DES ACTIVITES DU PROGRAMME ALIMENTAIRE MONDIAL AU
NIGER DEPUIS 2004”. WFP. Rockstrom, J, N Hatibu, T. Oweis and S Wani (2007) “Managing Water in
Rainfed Agriculture.” In Molden, D. (ed.) (2007). “Water for Food, Water for Life: A Comprehensive
Assessment of Water Management in Agriculture”. IWMI, Earthscan.
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However, the estimated unit cost of food aid that is required to meet ongoing food deficits
under such a scenario is forecast to increase (some humanitarian aid requirements will
persist). This is because the volumes of food aid have decreased, and hence economies of
scale that come about as a result of pushing through large volumes of aid at one time, are
no longer relevant. The figures are based on a WFP multi-year funding proposal, in which
the unit cost of direct and indirect support increases as a result of decreased caseloads,
raising the estimated cost of logistics by 14%. As a result, the cost of food aid increases from
$1,046 per MT under late humanitarian response, to $1,147 per MT.
Caseloads
This increase in yields was inputted to the HEA model, to estimate the impact on household
economies of improved yields, using local market prices appropriate to the level of drought.
The model incorporates the change in the size of food deficit, and values on-going aid using
the cost of early response.
The number of beneficiaries decreases to 5% of the total number of beneficiaries under late
response in a high magnitude drought (this figure drops to 1% of the number of
beneficiaries in late response under all other events).
Under the resilience scenario, SAM and MAM cases are assumed as a cost only in high
magnitude drought years. Because the number of beneficiaries drops so significantly in
medium years, it is assumed that these no longer trigger a humanitarian emergency, and
therefore a humanitarian cost is not included. Caseloads are assumed to be equivalent to
those that would occur under early response, though over time, resilience efforts should
begin to lower these caseloads.
Losses
It is assumed that losses are minimal under a resilience scenario – they are not accounted
for in the model. However, it is assumed that there is some residual risk – i.e. that
humanitarian needs are not completely avoided. The HEA model accounts for ongoing food
deficits (as described in the preceding section on caseloads) and these are included as a cost
in the model, using early response cost estimates.
Benefits of Resilience
The analysis is run twice:
1. Storyline C: Direct benefits from SWC practices as it relates to improved yields. The
analysis above relied on empirical evidence on the impact of a specific intervention –
SWC practices – and the effect that improved yields have on the household economy.
2. Storyline C – with benefits. Activities to build resilience, in this case SWC, will result in
numerous other benefits. For instance, SWC can facilitate greater diversity of crops
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grown, and hence contribute to increased incomes (for higher value crops than maize),
improved nutritional outcomes, decreased health costs and improvements in education.
These have been shown in the literature to deliver returns that are quite substantial.
However, because it is not known the degree to which SWC will contribute to wider
gains, a very conservative assumption of benefits of $1.1 for every $1 spent are assumed
in the model, in addition to the decreased caseloads as a result of increased yields.
Costs of building resilience are assumed for the first 10 years, and the benefits of those
investments are assumed to persist for another 10 years.
Further evidence shows that yields can be increased to 1 MT per hectare, by investing in a
package of seeds, fertilizers and tools at a cost of USD $65 per farmer per year. That farmer
also requires support in order to spend enough time in their field, so will require an
unconditional cash transfer on top of the package, at a cost of approximately USD 70 per
month, or an estimated $210 for three months (this is the maximum figure that could be
expected). This equates to a total cost of $275 per hectare/farmer in the first year; by the
second year, the unconditional cash transfer is unnecessary. The increase in yield was
inputted into the HEA model, with the result that no deficit was present in any year in the
HEA model. Unfortunately, the HEA model is not designed to show the surplus, and hence it
was not possible to model the impact of this improvement on household economies.
Along similar lines, monitoring data from the Food and Agriculture Organisation’s (FAO)
post-harvest/off-season seed distribution program in Niger demonstrates that the average
producer, benefiting from a seed package including 10kg of onion, 10kg tomato, 10kg
cabbage, 10kg carrot and 10kg lettuce and 25kg potatoes costing $38 was able to produce
976kg of vegetables. After accounting for production costs, it’s estimated that the farmer
would have a profit of $319, representing an 8:1 benefit to cost ratio (and suggesting that
the assumed benefit ratio of 1.1:1 is indeed very conservative).
Table 5: Investment in Resilience
Value (US$)
Cost of Resilience

3.5

$354m

Niger - Comparison of Costs for Agricultural and Agro-pastoral Areas

Table 6 summarizes the findings from the model parameters discussed above. It presents a
comparison for the cost of aid alone, and then a second model that incorporates potential
losses (though this must be viewed with some caution as it is not based on Niger-specific
data). The findings are specifically for the livelihood zones modelled within Niger, with an
estimated population of 5.2m people (approximately 30% of the total population of Niger).
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Table 6: Cost Comparison of Response for Storylines (USD million) – Niger
Storyline A

Aid Alone,
discounted
Aid + Losses,
discounted
Sensitivity:
Aid alone: 0
discount rate

Storyline B

Storyline C

Late Hum. Early
Resilience
Response
Response
$1,198m
$621m
$354m

Storyline C –
with benefits
Resilience
($1,246m)

$4,844m

$699m

$354m

($1,246m)

$2,259m

$1,192m

$475m

($2,942m)

Early response is significantly less expensive than late response, saving between $577m and
$4,145m over 20 years, depending on the model. Resilience saves even more money still.
On a pure cost comparison, SWC practices could save between $844m and $4,490m over 20
years as compared with late response.
When the discount rate is reduced to 0, to account for the fact that each magnitude drought
could occur at any point in the model, the case for resilience is strengthened further, as the
difference between scenarios becomes more pronounced (saving $1.8 billion undiscounted).
These factors are combined to model the “value for money” of investing in resilience. The
costs of building resilience are offset against the benefits – the reduced aid cost, as well as a
very conservative assumption around the additional benefits that would accrue from
investments in resilience that deliver significant health, education and other gains. When
the costs of building resilience are offset against the benefits, the benefit to cost ratio is
13.2 : 1. In other words, for every $1 spent on resilience, $13.2 of benefits are gained. If
the avoided losses are incorporated to this analysis, the benefit to cost ratio rises to
31.5:1.
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4

Top-down Assessment

The top down assessment uses national level estimates on humanitarian costs, and efforts
to build resilience, to make an assessment from an aggregate level.

4.1

Late Humanitarian Response

The cost of humanitarian response is estimated using two components:
 The cost of food aid and non-food aid; and
 Estimated losses.
Estimating the cost of food and non-food aid:
A number of sources report on humanitarian aid flows – two of these are recorded here, the
Financial Tracking Service (FTS) and Global Humanitarian Assistance (GHA).
The FTS reports humanitarian aid registered on the financial tracking service. However,
registration of commitments is voluntary, and therefore not necessarily systematic. Under
the FTS, average aid flows between 2000 and 2012 have averaged $106m per year.
GHA attempts to combine numerous sources of data on humanitarian aid flows, to provide a
more complete estimate. Under the GHA, average aid flows between 1995 and 2011 have
averaged $47m per year. Between 2001 and 2011 (to be more comparable with FTS
estimates), the average has been $68m per year.
Figure 1: FTS estimate

Total Committed Aid under FTS
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Source: FTS http://ochaonline.un.org/AppealsFunding/FinancialTracking/tabid/2665/language/enUS/Default.aspx
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Figure 2: GHA estimate

Total Official Humanitarian Aid
250
200
150
US$m

100
50

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

0

Using data on historical modelled food security needs, the ARC study estimates the average
annual modelled response cost to drought (1983-2011) at US$72m. The maximum
historical modelled response cost is US$507m. These costs specifically pertain to the
humanitarian response costs that would be required for food security needs in response to
drought.13
However, each of these estimates takes an average over a long time frame, and therefore
masks the significant increases in aid that have been required in the more recent past.
This is further reflected in the Government’s Annual Support Plan (plan de soutien), which
reflects overall needs for food security and nutrition assistance during the year. It has
allocated an average of $231m per year over the six years between 2008 and 2013.
Responses commonly include a combination of cash for work, cash transfers, food for work,
seed distribution, cattle feed, MAM treatment, SAM treatment, and subsidized grain sales.
UN agencies implement the lion’s share of the plan de soutien. Overall one notes an
increasing trend in the annual budgets of the national support plan. During the 2010 crisis,
total needs reached $263m, two years later, they exceeded $429m. The cost of the 2012
plan de soutien stood at 7.1% of Niger’s Gross Domestic Product (GDP), underlining both the
scale of budgetary allocations, and the increasing commitment of government and donors
to provide meaningful responses to the food crises that the country faces.

13

Clarke, D. and R. Vargas Hill (2012). “Cost Benefit Analysis of the African Risk Capacity Facility”.
Commissioned by the WFP in cooperation with and on behalf of the African Union Commission to
contribute to the evidence base for the African Risk Capacity (ARC) facility.
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As a result, it is estimated that the GHA and the FTS estimates are likely to be significant
underestimates. In November 2011, the 2012 consolidated appeal stood at $229m. By the
time of its revision in April 2012, needs had reached a total of $487m. Neither the FTS nor
the GHA got close to this estimate for 2012.
Further to this, in recent years, food and nutrition programs have become more complex in
Niger. Whereas the emergency response in 2005 covered a short time frame, with emphasis
on general food distributions, the 2012 response was implemented from late 2011 through
2012, and had a much stronger focus on nutrition, namely through the use of specialized
nutritious foods for the prevention of moderate acute malnutrition. The reader is therefore
warned that historical cost analysis offers comparisons between very different assistance
programs. Considering the extent to which assistance programs have been transformed in
Niger, one is essentially comparing apples to oranges when comparing the cost per
beneficiary of response in 2005 to the costs in 2012. The rising trend in budgetary
requirement for successive WFP emergency operations in Niger also illustrates this change
(2005: $57m, 2010: $213m, 2012: $235m).
For these reasons, the model uses the Government’s figure of $231m per year as this is the
comprehensive and official estimate of the amount of aid required for current response. It is
likely that this may even be an underestimate, given the upward trend in these figures, and
given that the 2013 plan de soutien exceeded $300m.
Estimating Losses
Very limited data is available on the economic losses associated with major events. A World
Bank report14 estimates the crop losses alone associated with several significant drought
events. It defines events as “catastrophic”, with a return period of 3 events in every 20
years, and “severe”, with a return period of 4 in every 20 years (comparable to the high and
medium events included in the modelling presented in this report). Crop loss data was
recorded as follows (all are reported in 2010 US$):



Catastrophic: 1997 drought, recorded losses of $135.8m; 04/05 drought, recorded
losses of $129.5m.
Severe: 1995 drought, recorded losses of $122.1m; 2009 drought, recorded losses of
$55.6m. The 2009 losses are suspiciously low and are excluded from the analysis.15

14

World Bank (2013). “Agricultural Risk Assessment in Niger: Moving from Crisis Response to LongTerm Risk Management.” World Bank, Washington, DC.
15
It is common knowledge in Niger that the 2009 losses were purposefully underestimated by the
government. Pers comm., Jean-Martin Bauer, WFP, May 2013.
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These estimates are acknowledged in the report to be a significant understatement, due to
the limited focus on crop losses. Livestock losses in particular would be estimated to add
significantly to these estimates, but are not possible to calculate.
In order to incorporate these loss estimates into the model, the average losses were
calculated for catastrophic droughts, and for severe droughts. These were then multiplied
by their estimated return periods, to estimate average annualized losses. This results in an
estimated average annual loss due to crop production alone of $44m.
Total cost of late humanitarian response
Table 7 summarizes the costs and losses described above that are inputted to the model.
The combined impact of the average cost of humanitarian aid year on year, with losses
inflated by 5% every five years to reflect increasing caseloads due to erosion of assets
(noting that this could be much higher given the very high rates of population growth in
Niger), results in a total economic cost discounted over 20 years of $2.7 billion.
Table 7: Summary Table of Cost of Humanitarian Aid and Losses
Amount (USD, millions)
Average Annualized Response Costs
Average Annualized Losses/Damages:

4.2

$231m
$44m

Early Humanitarian Response

Estimating the cost of food and non-food aid:
Based on WFP data, the cost of food aid procured early is 89% of food aid procured late.
Estimating caseloads
Not only will costs decrease under early response, but caseloads will also be smaller due to
early response. According to the HEA modelling, caseloads from early response to a high
magnitude drought are 51% of caseloads under late response.
Estimated total decrease in aid cost
The HEA modelling suggests that early humanitarian response is 42% of the total cost (aid
and caseloads) of late humanitarian response in a high magnitude drought. Given that food
aid is the bulk of humanitarian spend, and given that these reductions in cost are likely to be
similar for non-food items (which can also benefit from savings due to early procurement),
these figures are applied to the total cost of humanitarian aid under each of the scenarios
presented above. These reductions are applied to the total aid figures in the model to
estimate the early response costs.
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Estimated losses
The ARC data suggests that losses in a drought can be decreased significantly, with losses in
early response equivalent to only 4% of losses in late response. The significant reduction
comes about because the ARC modelling was able to incorporate losses in lifetime earnings
and household consumption that account for a range of direct and indirect losses.
However, the losses accounted for in the model are more representative of direct losses,
and hence this level of reduction may not be appropriate. No other figures exist, and so, to
be conservative, it is assumed that early response and preparedness can reduce losses by
half. However, it should be noted that this is an assumption with little empirical evidence.
The total cost of early response, discounted over 20 years, is $1.2 billion.

4.3

Resilience

Overall, the costs of resilience are encapsulated in the I3N plan – a government plan to build
resilience. It’s estimated that some $2 billion are required to implement the 2012-2015
investment plan, or $500m per year. (The total cost is estimated at USD 117 for each
Nigerien man, woman and child over that period. (Additional interventions would be
required to complement the existing plan, which is largely agriculture-focused.) The total
figure is applied in the model every year, for 10 years, extending the estimated costs over a
longer time frame (benefits are assumed to carry on for the full 20 years in the model).
Resilience will not eliminate aid needs, and hence residual risk is also accounted for in the
model. HEA modelling indicates that the total aid cost under a scenario with SWC practices
is only 5.5% of the cost of early response, under a high magnitude drought. Under medium
and low magnitude events this drops to less than 1%. The 5.5% figure is used in the model
to be conservative. This figure is further expected to decrease by 10% each year, stabilizing
at 10% in year to represent the fact that there will always be some residual risk.

4.4

Niger - Comparison of National Level Costs

The modelling suggests that, at a minimum, early response could reduce humanitarian
spend and losses by $1.5b over a 20 year period, or an average of $75m per year.
Table 8: Summary of National Level Cost Estimates over 20 years (discounted) - Niger
Humanitarian Early Response Resilience
Resilience –
With benefits
$2.7 billion
$1.2 billion
$3.4 billion
($1.7 billion)
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The modelling indicates that resilience costs more as an initial investment, although the
costs of late humanitarian response are likely to be a significant underestimate due to the
3lack of data on damages. Further, investment in resilience will yield benefits above and
beyond reduced aid costs. For example, the improved seeds are shown in the bottom up
assessment to have a return of $8 for every $1 spent. Using a very conservative estimate,
assuming a return of $1.1 for every dollar spent on resilience, the resilience scenario results
in a benefit of $1.7 billion over 20 years.
These factors are combined to model the “value for money” of investing in resilience. The
costs of building resilience are offset against the benefits – the reduced aid cost, as well as a
very conservative assumption around the additional benefits that would accrue from
investments in resilience that deliver significant health, education and other gains. When
the costs of building resilience are offset against the benefits, the benefit to cost ratio is
2.3 : 1. In other words, for every $1 spent on resilience, $2.3 of benefits are gained.
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5

Conclusions

5.1

Conclusions

The evidence above clearly points to three conclusions:
Early response is far more cost effective than late humanitarian response. The
assumptions used in this analysis were conservative, and the findings nonetheless indicate
that early response can decrease costs and losses substantially. Modelling of household
level data for 5.2m people in the pastoral and agro-pastoral regions in the south of Niger
suggests that early response could save between $577m and $4.2b over 20 years. When this
is modelled on a national scale, $1.5b over 20 years, or approximately $75m per year, could
be saved through early response alone. And these figures represent direct cost savings only
– inclusion of benefits for communities would inflate these figures even higher. A perceived
risk in responding early is that humanitarian funds will be released incorrectly to situations
that turn out not to be a disaster. However, these figures suggest that donors could
mistakenly release funds four times in Niger before the cost is even equivalent to the cost of
humanitarian aid in one event.
Resilience saves even more money still. On a pure cost comparison, SWC practices alone
would decrease aid costs from $609m to $354m over a 20 year period. This represents a
lower bound estimate, as it does not account for the significant indirect benefits that can
occur (more sustainable livelihoods lead to ongoing economic, social and community
benefits), and is only a test of a single measure. At a national scale, while resilience is more
expensive on a pure cost comparison, when benefits are incorporated using a very
conservative estimate, there is a clear argument for greater investment in resilience.
Early response and resilience building measures should be the overwhelming priority
response. These two categories of response are not mutually exclusive. The findings in this
study fully support an economic imperative for a shift to greater early response and
resilience building.
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Annex A: WFP Data
The following information was provided by WFP in Niger, in support of this study. The tables estimate costs and caseloads associated
with the response scenarios for slow onset crises, rapid onset crises, and treatment of Moderate Acute Malnutrition (MAM).
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Annex B: Model Calculations
The following screenshots show the results of the modelling for the cost comparison.
Bottom-up
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BCR
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BCR
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Top-down
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