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SUMMARY

Social safety net programs are increasingly recognized as critical policy tools in Sub-Saharan Africa,
offering direct support to poor households and the potential to stimulate broader economic benefits
through local market linkages (Taylor, Thome, and Filipski 2016; Egger et al. 2022). In Burkina Faso, as in
other countries, these programs aim to reduce poverty and build resilience among vulnerable
populations. Yet questions remain about their wider impacts on local economies, particularly in terms of

production, employment, and income generation.

This study applies the Local Economy-Wide Impact Evaluation (LEWIE) methodology to evaluate the
economic effects of social safety nets in Burkina Faso.’ While traditional impact evaluations often
focus solely on beneficiary households, LEWIE provides a more comprehensive perspective by capturing
both direct and indirect (spillover) effects across the entire local economy. In doing so, it sheds light on
how transfers to poor households can generate income multipliers, influence labor markets, and affect
nonbeneficiaries through market interactions.

1Think of the LEWIE model's approach like dropping a pebble into a pond. The initial monetary transfer is the pebble, which
creates a direct impact at the point of entry (the beneficiary household). However, this impact also creates ripples that
spread out, carrying the effects to other parts of the pond (the broader local economy), affecting nonbeneficiaries and
local production activities. The model allows us to trace and quantify these ripples, providing a comprehensive view of
both direct and indirect effects.



%8 SOCIAL PROTECTION ) THE WORLD BANK SASPP Technical Paper Series

PROGRAM + IDA | WORLD BANK GROLE

ACKNOWLEDGEMENTS

This study was conducted by the LEWIE team with support from the World Bank. The authors are grateful
to Margaux Vinez, Stéphanie Brunelin, and Julian Alexander Koschorke from the World Bank for
their engagement and feedback throughout this process.

This study was supported by the Sahel Adaptive Social Protection Program (SASPP). SASPP is
a multidonor trust fund managed by the World Bank Group that supports the strengthening of national
adaptive social protection systems in Burkina Faso, Chad, Mali, Mauritania, Niger, and Senegal to
enhance the resilience of poor and vulnerable households and communities to the impacts of climate
change. The program is supported by the governments of Denmark, France, Germany and the United
Kingdom. SASPP is hosted under the Sahel and West Africa Countries (SAWAC) Umbrella Program, both
administered by the World Bank Group.

The SASPP Technical Paper series collection comprises documents released expediently to ensure prompt
availability within our community of practice, aiming to foster engagement and disseminate knowledge swiftly.
Please be mindful that, for this purpose, the material has not undergone extensive proofreading, and minor
typos may be present. Your understanding of this expedited release is appreciated.


https://www.worldbank.org/en/programs/sahel-adaptive-social-protection-program-trust-fund

SOCIAL PROTECTION

PROGRAM A | WORLD BANK GROUP

@ SAHEL ADAPTIVE I THE WORLD BANK SASPP Technical Paper Series

SUMM ARY ittt ettt e et e et s et s et e e e e et et et ettt eaaeaan ettt et et et et tartanetaeeretaeranerans 1
LIST OF ABBREVIATIONS ..ottt e et e et e et e et e e e e e e s e sanesanasanssnnsenasansannssnnsannssnnesnneen 5
1. THE CASE FOR A LOCAL ECONOMY-WIDE IMPACT EVALUATION (LEWIE) MODEL........cccceeuneenee 6
2. WWHAT IS LEWVIE .. ettt et et e e e te et e et e et e et et s e e aaeanaeanaaansaanaanaaansennsannsannsenaseneeen 7
3. THE SOCIAL SAFETY NET PROGRAM IN BURKINA FASO.....iiniiiiieeieeieeieeie et eveene e eeneeennee 8
3.1 Transfer Sizes and FrEOUENCY ..uvuiiiiiiiriie ittt tee et et et e e et e ae e e e et seneensaneansaneensenannnas 8
3.2C0overage and DUFatioN.....cuu ittt et et et et e et e en e ene e e eeneeaeeeaeeneaannns 8

4. DATA SOURCES AND HOUSEHOLD CLASSIFICATION ...uuiiiiieiieeieeieeieeeneeteeteeneennsensenaeennens 9
5. MODEL CONSTRUGCTION .. euiiiiteiie ettt ei et e e e teete et e et e easausanasanaeanesanssensrnasnnssnnaeensenns 10
5.1 Model Assumptions and Market CONTEXL .....cuuiiiiiiiiiiiiieieie e e e e e e e ae e e e ens 11

6. ESTIMATION OF MODEL PARAMETERS .....ciniiiiiiiie ittt ettt ea e ea e e s e ea e ean s aanaeans 11
6.1 EXPENAITUIE FUNCTIONS ..ottt ee et et et et et e e et e e et e e e e e e e e e s eaneanaansananns 13

6.2 ProdUCTION FUNCHIONS ceuiiiiiiiiieie ettt e et e e et et et e ee e et sen et seneansanstnsansnnsensnnsensens 14

SR @ (o] o (=]={ (=111 (o] PP PP PR PPPRPP 14

6.4 LiVESTOCK F8BIESSION . ettt ettt et et et et et et e eeseenetnneenennsennaanesenneeneennees 15

6.5 Retail and NONretail BUSINESSES ..iuiuiiiiiiieiieie ettt e et et e e e e et s e et s e e e seneeaseneees 16

6.6 Retail DUSINESS «ouiiiiiiiii et e e et et s e et e e e e s e e e s e eansaneansaneansaneens 17

6.7 NONTETAIL DUSINESS .. euiiiiiie ittt e et e et e e et e e et s e et e e et s e e e saneansaneansanenns 17

7. SIMULATION RESULTS ...ttt it ete et st st eteetieetieeaneenestue et eensasnstsnsenssenseensesssenssensssnssensees 18
7.1 NOMINALINCOME IMPACTS 1euiiiiiiiieiie et e e et e e et e e e e e e e e saneensanatnsaneansenaansaneens 18

7.2 Real INCOME IMPACTS .uniiniiiiiiiie ittt ettt et et et et et e et seeeeann et eensenneanesenesenssennees 18

8. LIMITATIONS AND CAVEATS ..ottt ettt ettt et eteete et e et setesanesane st saneaenstsnstsnsenssenssansennsenns 23
9. (010N @ B ST [0 1N 1 N 24
APPENDIX A: PMT SCORE CALCULATION AND PMTWEIGHTS ...cuuiiiiiiiiiiiieciie e eeieeaeeensenneenes 25
PMT Score Calculation from the EHCVM 2018-2019 Dataset ....c.veuveuiiuiiniiiiiiiiriieieeeieeeeeeneenns 25
Classification of Household Groups Based on the PMT SCOr€ ....cuuviiiiiiiiiiiiiiiiiiieiceiceeeeeeeene, 26
APPENDIX B. DESCRIPTIVE STATISTICS BY HOUSEHOLD GROUP ....couiiiiiiiiieeieeeeceeeee e eeaas 27
APPENDIX C: LEWIE MODEL TECHNICAL SPECIFICATIONS. ......otiitiiiiiieieiie et eie e et eeieeneeansenneenes 32
C.1 Functional Forms and Behavioral ASSUMPTIONS....iiiiiiiiiiiiieie e ee e e ee e e e ens 32

C.2 Parameter Estimation and Calibration ..........cooiiiiiiiiiiiii et 33

[ORCT (7o Te [-10 Yo ] L] dTo] o HUU O PRSP P P PRPPPRPPRPPIN 33
BIBLIOGRAPHY .ottt et e e et e e e et e ea e e s et saa e eaaetasaaenaannaansaansasnsasnsannssnnsenssenesensnnnns 34



SOCIAL PROTECTION

PROGRAM + IDA | WORLD BANK GROLE

SAHEL ADAPTIVE " THE WORLD BANK SASPP Technical Paper Series

TABLE OF FIGURES AND TABLES

Figure 1: Household-farm (and household-firm) models of SSN-eligible and SSN-ineligible................... 7
Figure 2: Price Responsiveness t0 TranSTers. ..ot ee e s e e s e s e s ee e e 19
Figure 3: Change in Production per 100 FCFA Transfer to Eligible Households. .......c.cccceevuviiiiirinennnn.e. 21
Figure 4: Change in Local Wages Paid per 100 FCFA Transfer to Eligibles, by Household Group. ........... 22
Table 1: Expenditure Shares by HOUSEhOLA Group. ......c.eiiuiiniiiiiiiiiii et e e e e e enaee 14
Table 2: Crop ProdUCtion FUNCHIONS. .. ittt e et e eeeeee e e atesneanesneanesnasnesnesnesnaanns 15
Table 3: LivestoCk ProducCtion FUNCTIONS. ..iuiuiiiii it ee e ee e ee e e e et e e e e s e e e s aa e aanns 16
Table 4: Production Functions for Nonagricultural Activities (Retail and Nonretail). .......ccccoveeiveneenenns 17
Table 5: Income Multiplier Effects of an Additional FCFA Transferred to Eligible Households................ 20
Table 6: Employment Effects of a 35bn-FCFA Transfer to Eligible Households. ........cccooviiiiiiiiiiiiinnnnnnns 23



SOtaL PRCTELTION ) THE WORLD BANK SASPP Technical Paper Series

PROGRAM + IDA | WORLD BANK GROLE

LIST OF ABBREVIATIONS

CGE Computable General Equilibrium
Cl Confidence Interval
EHCVM Enquéte Harmonisée sur les Conditions de Vie des Ménages (Harmonized Survey on

Households Living Standards)

FTE Full-Time Equivalent

GAMS General Algebraic Modeling System

GE General Equilibrium

IHST Inverse Hyperbolic Sine Transformation

INSD Institut National de la Statistique et de la Démographie (National Institute of Statistics

and Demography)

LEWIE Local Economy-Wide Impact Evaluation
log logarithm

PMT Proxy Means Test

RCT Randomized Controlled Trial

SSN Social Safety Net

SUREG Seemingly Unrelated Regression



@ iyl T @ THE WORLD BANK SASPP Technical Paper Series

PROGRAM A | WORLD BANK GROUP

1. THE CASE FORA LOCAL ECONOMY-WIDE IMPACT
EVALUATION (LEWIE) MODEL

Social safety net (SSN) programs have become a cornerstone of development policy, and their
evaluation has evolved to capture their full economic impact. Early and foundational studies, often
relying on randomized controlled trials (RCTs) and quasi-experimental methods, were instrumental in
establishing the direct effects of these programs on beneficiary households (Davis et al. 2016; Gertler
2004). This body of literature provides robust evidence of improvements in household consumption, food
security, and investment in human capital among recipients. While these methods excel at providing
internally valid estimates of a program's impact on the "treated," data challenges limit the ability to
measure the broader economic effects that extend beyond the direct beneficiaries. (A notable exception
is Egger et al. 2022).

These broader effects, often referred to as "spillovers" or "general equilibrium (GE) effects", are
crucial to a comprehensive impact assessment. When transfers increase the income of poor
households, these households, in turn, increase their demand for locally produced goods and services,
stimulating production and raising incomes for nonbeneficiaries. Ignoring these ripple effects—for
example, the benefits that accrue to local shopkeepers or farmers who supply goods to recipients—can
lead to an underestimation of a program's true value (Filipski et al. 2015). Recent studies have shown that
these spillovers are often significant, with a large share of the total benefits from a monetary transfer
program going to nonrecipient households (Taylor et al. 2016; Gupta et al. 2017).

This study employs the Local Economy-Wide Impact Evaluation (LEWIE) model to provide a
comprehensive analysis of the social safety net program's effects. The LEWIE methodology is a
powerful and proven approach for capturing GE impacts. It integrates detailed microdata from household
surveys with a computable general equilibrium (CGE) framework to simulate the complex interactions
between households and sectors in a local economy (Taylor and Filipski 2014). This approach is
particularly well-suited for evaluating monetary transfer programs, because it explicitly models how
demand shocks from monetary transfers propagate through local production and labor markets, affecting
all economic actors. By simulating these linkages, LEWIE models can provide estimates of income and
production multipliers; shedding light on how every dollar transferred generates additional economic
activity. A comparative analysis of LEWIE and experimental results on monetary transfer multipliers in
Sub-Saharan Africa suggests that LEWIE estimates align well with experimental data and can be used to
capture broader and longer-term dynamic effects that may be difficult to capture experimentally (Egger
et al. 2022; Gupta et al. 2017; Thome et al. 2013).

While LEWIE models offer a more complete picture of local economic impacts, they are not without
limitations. Like all modeling approaches, they rely on structural assumptions about functional forms,
market closure rules, and estimated parameters. However, by providing a complementary perspective to
experimental designs that emphasize internal validity but often ignore GE effects, the LEWIE framework
offers a more holistic and actionable understanding of monetary transfer programs for policymakers and
development practitioners.
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2. WHAT IS LEWIE?

LEWIE integrates microeconomic models of households and firms with GE principles to simulate
how local economies respond to policy interventions like SSNs (Figure 1). It explicitly models
production, consumption, and trade linkages among economic actors in a defined geographic area,
typically including both eligible (beneficiary) and ineligible (nonbeneficiary) households. Micro models of
local economic actors, including beneficiary and nonbeneficiary households, are constructed using
detailed microdata, including household surveys, with econometric methods. They are then integrated
into a GE model of the local economy, defined as treated villages or village clusters, villages and nearby
towns, or a defined geographic area containing treated villages/towns. Monte Carlo methods are used to
construct confidence intervals (Cls) around simulated outcomes.?

Figure 1: Household-farm (and household-firm) models of SSN-eligible and SSN-ineligible

Making a LEWIE Model to Study Impacts of
SCTs

~ Rest of
" 7
“ 7 world

/ Model of Local Economy \

Model of ﬂ Model of
Eligible — .A\ “

< Ineligible
A
I

Households Households
\ Data from /

\ Surveys /

Note: Households are constructed econometrically from microsurvey data, then

nested within a GE model of the local economy.

LEWIE has been applied to SSN programs across Sub-Saharan Africa, consistently demonstrating
that local multipliers often exceed the value of the transfers themselves. Simulations reveal that
every dollar transferred to poor households can generate significant spillovers captured by nonrecipient
households (Taylor, Thome, and Filipski, 2016; Thome et al., 2013; Taylor and Filipski, 2014).

2n this case, the Monte Carlo method refers to a computational algorithm that utilizes random sampling of the different
distributions estimated on the parameters used in the LEWIE. Instead of just one set of parameters, LEWIE uses the
entire distribution of each parameter, with random draws to estimate not only outcomes but Cls around the results.

7
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Unlike traditional evaluation methods focused solely on beneficiaries, LEWIE captures spillovers
through consumption and production linkages.® Simulations using LEWIE models provide
comprehensive assessments of income multipliers, sectoral impacts, and the distributional effects of
policy interventions. In the case of Burkina Faso, the LEWIE model simulates the effects of SSNs on
household incomes, local production, and employment, using detailed household and enterprise data
from national surveys.

3. THE SOCIAL SAFETY NET PROGRAM IN BURKINA FASO

The Social Safety Net (SSN) program in Burkina Faso, implemented with World Bank support from
2014 to 2024, was a cornerstone of the country's social protection system. The program's primary
objective was to provide income support to the poorest households and establish the institutional
foundations for a sustainable national safety net.

3.1 Transfer Sizes and Frequency

The program provided a regular monetary transfer on a quarterly basis over a three-year cycle. While
the main report references a total transfer of 35 billion FCFA in 2018, other sources indicate that the
program used different transfer sizes. For example, some project pilots provided 16,000 FCFA per month
(48,000 FCFA per quarter) per household. A key feature of the project was its capacity to deliver adaptive,
shock-responsive transfers to address food insecurity during lean seasons, which were provided to
existing beneficiaries of the regular transfers.

3.2 Coverage and Duration

The SSN project was designed to be implemented in phases to build capacity and expand coverage
gradually.

¢ Initial Phase (2014): The project began by targeting 40,000 households across three regions:
East, North, and Center-East, characterized by high rates of poverty and malnutrition.

e Expansion: The program was subsequently scaled up to include an additional 128,000
households in four new regions (Boucle du Mouhoun, Center, Center-North, and Sahel).

o Total Coverage: By June 2024, the project had reached over 1.2 million direct beneficiaries across
209,000 households in nine out of thirteen regions, exceeding its original target.

The project officially closed on June 30, 2024, after its initial closing date was extended to allow for
the completion of payments and reforms. Despite challenges, the program served as a critical platform
for developing a robust social safety net system in the country.

Eligible households were selected through a Proxy Means Test (PMT) combined with community
validation. The targeting of the initial phase prioritized households with children under age 15, pregnant
or nursing women, and other indicators of vulnerability. The transfers were unconditional but

3 Randomized control trials (RCTs) can be designed to capture spillovers; however, they are costly and rare. Examples
include Egger et al. 2022.
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accompanied by behavioral nudges such as health-nutrition education or psychosocial stimulation
activities (World Bank and Innovations for Poverty Action, 2020).

While the SSN program included an impact evaluation through a RCT, data limitations constrained
our ability to access the full baseline dataset. Instead, this study utilizes Burkina Faso's Harmonized
Survey on Households Living Standards (Enquéte Harmonisée sur les Conditions de Vie des Ménages;
EHCVM) 2018-2019, a nationally representative survey conducted by the Burkina Faso National Institute
of Statistics and Demography (/nstitut National de la Statistique et de la Demographie; INSD), with
support from the World Bank (INSD and World Bank, 2020). This is supplemented with the World Bank’s
PMT formula (World Bank, 2024) and regional targeting information, to identify likely eligible and ineligible
households and build the LEWIE model.

4. DATA SOURCES AND HOUSEHOLD CLASSIFICATION

To construct household groups from the EHCVM data, we used the PMT formula developed by the
government with World Bank support for the SSN program. This formula assigns weights to a set of
household-level variables—such as housing characteristics, asset ownership, and demographic
indicators—that collectively predict a household’s likelihood of being poor. Using these weights, we
calculated a PMT score for each household in the EHCVM dataset. A higher PMT score indicates a lower
likelihood of poverty, while a lower score suggests a household is more likely to be poor.

After computing the scores, we applied a regional filter to identify households located in the original
SSN program target regions. Among those, households with the lowest PMT scores were classified as
likely eligible. In contrast, households with higher PMT scores were classified as ineligible and further
divided into low-income and high-income groups based on their position in the national consumption
distribution. This procedure replicates the original targeting strategy as closely as possible using national
survey data and ensures that our LEWIE model includes a relevant spectrum of household types (see
Appendix A for more details on the weights and calculations).

Because the original SSN project data were not available, we applied the World Bank's PMT scoring
formula to the EHCVM dataset to classify households into likely eligible and ineligible groups (World
Bank, 2024). This classification mimics the original targeting approach, which combined PMT scores in
the three regions East, North, and Center-East, and community validation.

The household typology for the LEWIE model includes as follows:
o Eligible households (Low PMT score, residing in targeted regions)

¢ Ineligible low-income households (High PMT score, but in bottom 60 percent of the
consumption distribution)

¢ Ineligible high-income households (Top 40 percent of the consumption distribution)

We further distinguish between agricultural and nonagricultural production activities for each group and
construct separate micromodels for retail and nonretail enterprises.

The comprehensive nature of the EHCVM baseline survey data allows us to derive relevant
estimates to calibrate the LEWIE model. Among these, it allows us to estimate households’ annual
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budgets and expenditures by the different categories relevant for calibrating the LEWIE. It also provides
insights into households’ production activities and the income they derive from these activities. And it
allows us to differentiate input use, outputs, and production levels of different products. The survey
includes a module on noncrop agricultural production by the household, providing a comprehensive
picture of overall on-farm economic activities. Finally, it includes information from which to derive
estimates of households’ overall farm and nonfarm employment as well as nonfarm business activities.
The survey modules on agricultural, livestock, and nonagricultural business activities were used to
estimate business production functions for different sectors, which we include in the LEWIE model; to
derive values of intermediate inputs, outputs, and markups for each sector; and obtain labor inputs for
paid and unpaid (family) work, the value of capital used, the source of different inputs (local or nonlocal),
and whether goods are sold locally or nonlocally.

Appendix B presents descriptive statistics for the three household groups used in the LEWIE model.
These statistics provide context for understanding the structural differences among household types.

Eligible households are poorer on average and tend to have lower levels of consumption and asset
ownership than both ineligible groups. Ineligible low-income households, while not meeting the criteria
for transfer eligibility, still show economic characteristics closer to eligible households than to high-
income ineligibles. For example, their mean expenditures are not significantly different than those of
eligible households (p-value = 0.41) but considerably less than those of high-income ineligibles. They
often participate in informal labor markets and own small-scale production or retail enterprises. Ineligible
high-income households, by contrast, report higher levels of education, asset holdings, and
consumption, and are more likely to operate larger businesses or be engaged in salaried employment.

These differences are important in shaping how households interact with local markets and respond
to transfer-induced changes in demand. As such, they inform the structure and calibration of the LEWIE
model.

5. MODEL CONSTRUCTION

The LEWIE model is built on a robust theoretical foundation that integrates GE principles with
microeconomic data. It captures the interplay between households and sectors nested together within
a local economy, allowing for detailed analysis of spillovers from policy interventions like SSNs. Atits core
are household production and consumption models estimated econometrically from the EHCVM data.
These micromodels are embedded in a GE framework representing the local economy as a set of
interacting agents. The methods used to estimate household expenditure and production functions are
explained below. Production activities are modeled using Cobb-Douglas functions, and expenditures for
each household group were estimated as Stone-Geary expenditure functions. (For a full technical
overview of the model's structure and equations, please refer to Appendix C: LEWIE Model Technical
Specifications.)

Monte Carlo simulations are used to construct Cls around simulated outcomes, drawing repeatedly
from the joint distribution of estimated parameters. This approach provides robust estimates of the
impacts of SSNs under different assumptions about market constraints and price responses.

10
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5.1 Model Assumptions and Market Context

Understanding the SSN program's local economy-wide effects requires a clear definition of the
market in which it operates. Our LEWIE model is built on a set of assumptions that define this market,
allowing us to trace the full journey of a monetary transfer as it ripples through the local economy.

The most fundamental assumption is the concept of market closure, which defines what economic
activity occurs within the local economy versus what "leaks out" to other regions. Think of the local
economy as a village or group of villages with an active marketplace. When a monetary transfer is
introduced, itis a shock to this system. The model assumes that some goods and services are traded only
within this local area, while others, like certain imports or nationally provided services, are sourced from
outside.

This distinction is key to understanding the model's results on jobs and inflation. We group products
into categories based on where they are produced as follows:

e Locally Produced Goods: These are products that can be made and consumed within the local
economy, such as crops, livestock products, and services from small businesses (like local
transportation, repairs, and retail shops). Prices for these goods are endogenous, meaning they
are determined by the interaction of local supply and demand. As demand rises from the
monetary transfers, local producers can respond by increasing production, which in turn creates
more jobs and income for local workers. However, if the local supply cannot expand quickly
enough (if itis inelastic), the increased demand will drive up prices, leading to local inflation.

e "Outside" Goods: These are goods and services that are imported from other regions or abroad,
such as certain manufactured foods or appliances. The prices for these are exogenous; they are
determined by broader market forces and are not affected by local demand from the monetary
transfers.

By explicitly modeling these distinctions, our LEWIE analysis allows us to separate the program's
direct effects from its indirect effects. The increased income from a monetary transfer can ripple
through the local economy, affecting local production and prices, but those ripples fade when they hit the
boundary of the local market and interact with the broader economy. This approach provides a clear lens
for understanding how the monetary transfers affect jobs, prices, and incomes for all households within
the local economy.

6. ESTIMATION OF MODEL PARAMETERS

The LEWIE analysis focuses on rural households in the three regions that were targeted for SSNs
under the initial project phase, East, North, and Center-East. The expenditure regressions and
production functions (crop, livestock, retail, and nonretail) were estimated using EHCVM data from rural
householdsin these three regions. Separate regressions were estimated for eligible, ineligible low-income
and ineligible high-income households.

The econometric estimates provide a structural foundation for the LEWIE model. Because the model
is built from microlevel behavioral equations estimated using nationally representative survey data, we
gain confidence inits realism and internal consistency. Most key production and expenditure parameters
are statistically significant, and the regressions exhibit good explanatory power. This strengthens the
credibility of the simulations by ensuring that the model reflects empirically observed patterns in

11
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household behavior. In structural models such as LEWIE, the validity of simulated results depends heavily
on the robustness of underlying estimates; therefore, the precision of these econometric foundations is
a critical strength of this study.

For each household group, we estimated as follows:

e Expenditure shares on locally produced goods and services versus outside goods.

e Production input shares for land, labor, capital, and purchased inputs in crop and livestock
production.

e Business input shares for retail and nonretail enterprises, including capital, labor, and
intermediate goods.

The econometric estimates used to calibrate the LEWIE model are presented in Tables 1 through 5,
which are discussed in turn below.

e Table 1 reports household expenditure shares by sector and income group, revealing how
different household types allocate marginalincome.

o Table 2 presents crop production function estimates, showing the share of output attributable to
land, labor, capital, and purchased inputs.

o Table 3 shows estimated production parameters for livestock, reflecting similar input shares
across household groups with modest differences in labor use.

e Table 4 and Table 5 summarize production function estimates for retailand nonretail enterprises,
respectively, highlighting capital and labor intensities across household types.

These tables provide a quantitative foundation for understanding behavioral responses to income
changes and calibrating the LEWIE simulations. Full regression results and standard errors are
included in the annex and underlying data files.

The econometric analysis revealed that high-income ineligible households tend to spend more on
goods and services produced outside the local economy, whereas eligible and low-income ineligible
households spend a larger share of their income locally. Retail and nonretail enterprises are labor-
intensive across all groups, and livestock production shows variation in labor intensity depending on
household type.

Spending patterns are important for understanding how transfers generate impacts through the
local economy. Local spending by households—particularly on goods produced and sold within the
community—as well as by local enterprises on inputs and labor, can stimulate activity in other local
businesses and households. These interactions create potential for income multipliers, where the total
increase in economic activity exceeds the value of the initial transfer. In contrast, spending on goods
sourced from outside the local economy shifts multiplier effects to other regions of the country. While
these external linkages matter for national-level impacts, they lie beyond the scope of this local economy-
wide analysis.

These group-specific micromodels are then nested within a GE model of the local economy. This
nesting allows for the simulation of economy-wide effects of policy interventions, including feedbacks
between households through markets for goods, services, and factors. Closure rules play a central role in

12
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shaping outcomes: prices for nontradable goods and locally supplied factors such as labor and land
adjust to equilibrate supply and demand within the local economy. In contrast, prices of tradable goods
are fixed, and imbalances are resolved through net trade with the rest of the country, making the local
economy model structurally analogous to a small open economy. This hybrid closure framework ensures
that the model captures the transmission mechanisms through which SSNs affect local markets and how
benefits are distributed across household groups.

6.1 Expenditure Functions

In a GE framework like LEWIE, household consumption is a key channel through which transfers
affect local production and incomes. To model this linkage, the detailed household expenditures from
the survey data must be mapped to the local activities that produce the corresponding goods and
services. This structure allows the model to simulate how demand from recipient households stimulates
supply responses across local economic activities.

The four aggregate local production activities include crops, livestock, retail, and nonretail services.
Goods such as sugar, oil, condiments, beverages, and hygiene products were classified as “retail” if
typically sold through small shops or markets, while services like local transport and repairs were
assigned to the “nonretail” category. Expenditures on items clearly purchased outside the local
economy—such as imported packaged foods or services from national providers—were grouped under
“outside goods and services”, which do not stimulate local production. This aggregation is necessary for
simulating economic flows and spillovers using available data and helps capture the most salient
pathways through which transfers generate multipliers.

The expenditure functions follow a Stone-Geary form, in which the estimated coefficients represent
marginal budget shares; that is, the proportion of additional income that households allocate to
different goods and services.* They were estimated jointly using Seemingly Unrelated Regression
(SUREG), which enables the simultaneous estimation of multiple expenditure equations while
accounting for correlated error terms, resulting in more efficient estimates. The five expenditure
categories constructed using EHCVM 2018-2019 survey data reflect a broad range of consumption
behaviors, from food security and agricultural investment to market-based spending. Total household
expenditure (in FCFA) within each category was used to estimate separate SUREG models for three
predetermined household groups as follows: eligible, ineligible low-income, and ineligible high-income.
The estimated parameters in Table 1 represent the share of an additional FCFA of income that households
in each group allocate to each expenditure category, providing insight into marginal spending behavior.

4Stone-Geary functions capture realistic household 'budgeting' behavior, based on past expenditures, to help us predict
how new transfer money will be spent. Admittedly, it is possible that SSNs will be spent differently than other income,
especially if signaling mechanisms like “spend this money on your children” are included as part of the program.
Sometimes, data from RCTs can be used to estimate how beneficiaries might spend SSNs differently than income from
other sources, and if so, this could be incorporated into the LEWIE model to estimate impacts of transfers. However,
that information was not available for this study.
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Table 1: Expenditure Shares by Household Group.

Household Groups®

Expenditure Eligible Ineligible Low Ineligible High
Income Income
Cron Exend Coefficient 0.05 *** 0.04 *** 0.03 ***
it
rop Expenditure std.err 0.003 0.003 0.005
Coefficient 0.08 *** 0.09 *** 0.10 ***
Livestock Expendit
Ivestock Expenditure Std.err 0.007 0.006 0.01
fetail Exoandi Coefficient 0.57 **+ 0.59 *** 0.51 ***
etall Expenditure Std.err 0.016 0.013 0.022
. Exoand Coefficient 0.10 *** 0.13 *** 0.12 ***
onretail Expencliture Std.err 0.011 0.009 0.013
Coefficient® 0.20 *** 0.16 *** 0.23 ***
tsi E it
Outside Expenditure Std.err 0.018 0.013 0.025
Sample size (n) 318 355 250

Source: Seemingly-unrelated regressions using EHVCM data.

6.2 Production Functions

We employed Cobb-Douglas production functions to model the relationship between inputs and
outputs across the four production sectors of the local economy: crop, livestock, retail and
nonretail business.” This functional form was selected for its analytical tractability and ability to capture
the contribution of the main individual factor inputs such as labor, capital, and land to total output (Ray
et al., 2022). The estimated parameters in each production function provide output elasticities with
respect to factor inputs, that is, the percentage change in output resulting from a one-percent change in
each input, other things being the same.

6.3 Crop regression

Consistent with the Cobb-Douglas specification, the dependent variable in the crop production
function is the natural logarithm (log) of total crop harvest revenue (in FCFA), which includes the
value of all crops produced by each household over the past 12 months, whether for market sale or

5 Standard errors are reported in parentheses beneath each coefficient estimate. Asterisks (*, **, ***) denote statistical
significance at the 10%, 5%, and 1% levels, respectively.

8 Most of the Eligible households’ meals taken from outside were gifts from other people rather than own spending.

7To understand how different businesses and farms in the local economy operate, we used a 'recipe' for production, called
a Cobb-Douglas function. This recipe tells us how much 'output’ (like crops or retail goods) is produced from a given
amount of 'ingredients'—labor, land, and capital. By looking at how these households combine their ingredients, we can
predict how they will respond when a monetary transfer increases demand for their products.

14
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auto consumption.® The key factor inputs (explanatory variables, all transformed into logs) used by each
household in the past 12 months include as follows: (i) total land area cultivated during the last
agricultural season (hectares); (ii) total labor in person-days used for crop production, including both
family and hired; (iii) total value of physical assets/capital used in crop production, in FCFA (for example,
farm machinery such as tractors, fertilizer spreader, working animal etc.); (iv) and total value of other
intermediate inputs, in FCFA (for example, improved seeds, fertilizers, pesticides).® Production function
regressions were conducted for each of the three household groups. The estimated parameters presented
in Table 2, represent input elasticities, that is, the percentage changes in total crop output associated with
a one-percent change in each input, ceteris paribus. These elasticities reflect the relative contributions
of the factor inputs to overall crop production and provide insights into returns to scale and overall
efficiency of input use in the crop production sector.

Table 2: Crop Production Functions.

Household Group™
Factor Input

Eligible Ineligible Low Ineligible High
Income Income
Cultivated Land (Ha) 0.42 0.41 0.22
. X 0.36** 0.17 0.21
Labor (family and hired days)
(0.174) (0.137) (0.476)
Crop assets (tractor, cart, tools - 0.17*** 0.25*** 0.40***
FCFA) 0.049 0.045 0.078
Crop inputs (improved seeds, 0.05** 0.17*** 0.17***
fertilizer, pesticides, etc. - FCFA)
(0.021) (0.018) (0.028)
Number of Households 221 219 134

Source: Econometric estimates of Cobb-Douglas production functions using EHCVM data.

6.4 Livestock regression

We estimated Cobb-Douglas production functions for livestock with data from the livestock and
agricultural equipment modules of the EHCVM 2018-2019 survey, assuming constant returns to

8 Unconstrained regressions were used to estimate the logs of the of total harvest value on the logs of labor, crop inputs
and crop assets. The cultivated land estimates had errors in crop regressions and thus were calculated using the Cobb-
Douglas assumption of Constant Returns to Scale. For factor inputs that had zero values, inverse hyperbolic sine
transformation (IHST) was used instead of the log transformation (Battese 1997).

® The log form has this intuitive interpretation: our model assumes that for every additional unit of input, you get a
proportionate increase in output. In a 'recipe' analogy, this means if you double all your ingredients—the amount of land,
labor, and capital—you'll exactly double your output. This is a standard assumption that helps us simplify the model
while still providing robust results.

0 Standard errors are reported in parentheses beneath each coefficient estimate. Asterisks (*, **, ***) denote statistical
significance at the 10%, 5%, and 1% levels, respectively.
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scale.’ The dependent variable is the natural log of total revenue from sale of livestock and livestock
products in the market, as well as value of all livestock and livestock products produced by each
household for auto consumption (in FCFA) over the past 12 months. The key factor inputs (explanatory
variables, all transformed into logs) used by each household in the past 12 months include as follows: (i)
total labor in person-days used for agricultural production including both family and hired labor; (ii) total
value of physical assets/capital used in livestock production, in FCFA (for example, farm machinery such
as milking machine, drinker/feeder, etc.); (iii) total value of other intermediate inputs,’? in FCFA (for
example, veterinary services, vaccinations, livestock feed, water etc.); and (iv) total capital, which
includes the value of the herd stock and the other livestock production assets (for example, tools,
equipment, and tractor rental costs), in FCFA."® The estimated input elasticities in Table 3 indicate the
percentage change in output resulting from a one-percent change in each input, holding others constant.

Table 3: Livestock Production Functions.™

Household Group
Livestock Production Eligible Ineligible Low Ineligible High
Income Income
*
Labor (family and hired days) (0(?'11664) (8:‘?28) (0(?'203‘;)
Livestock assets (herd stock 12 months 0.61** 0.49** 0.69**
previously - CFA) (0.115) (0.171) (0.221)
Livestock inputs (veterinary services, other 0.23 0.18 0.27
livestock production expenses etc. during (0.174) (0.226) (0.278)
last 12 months — CFA)
Number of Households 167 176 146

Source: Econometric estimates of Cobb-Douglas production functions using EHCVM data.

6.5 Retail and Nonretail Businesses

We utilized data from the nonagricultural modules to estimate Cobb-Douglas production functions for
both retail and nonretail household businesses, assuming constant returns to scale.’®

1 A constrained regression was used with the assumption of Constant Returns to Scale. For factor inputs that had zero
values, IHST was used instead of the log transformation (Battese 1997).

2 It is important to note that some intermediate inputs were reported with reference to activities over the preceding 12
months. In such cases, the specific number of months referenced was used to accurately compute input values.

3 Land was excluded as a factor input in the model due to data limitations; the survey reported only aggregate figures for
‘cultivated land' without disaggregating land allocated solely to livestock production. Livestock land is also difficult to
estimate for Sub-Saharan rural households since in many cases livestock freely graze.

4 Standard errors are reported in parentheses beneath each coefficient estimate. Asterisks (*, **, ***) denote statistical
significance at the 10%, 5%, and 1% levels, respectively.

S A constrained regression was estimated for both retail and nonretail, assuming Constant Returns to Scale. For factor
inputs that had zero values, IHST was used instead of the log transformation (Battese 1997).
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6.6 Retail business

A Cobb-Douglas specification was used wherein the log of value-added was modeled as a function
of key factor inputs. The dependent variable is the natural log of value-added in total retail revenue (in
FCFA) over the past 12 months. Total value-added was calculated as total retail revenue minus
intermediate input demands. Total revenue was estimated as value of goods resold over the past 12
months. The intermediate inputs included inventory and operational costs as well as other administrative
expenses. The key input factors (explanatory variables, all transformed into logs) used in retail businesses
by each household within the past 12 months included as follows: (i) total labor in person-days used in
retail business, including both family and hired; (ii) and total capital in FCFA, which is the current value of
productive assets such as machinery, rolling stock, furniture, other equipment, etc. The exponents in this
estimated Cobb-Douglas production function represent the share of the corresponding factor inputs in
total retail value-added.

6.7 Nonretail business

A similar regression was applied to nonretail nonagricultural businesses (for example,
manufacturing, services), using the same Cobb-Douglas functional form and input definitions.'®
Nonretail total revenue is the sale value of processed goods and services (mainly in manufacturing and
service industries) over the past 12 months. Total value-added was calculated as total nonretail revenue
minus the intermediate demands.

Table 4: Production Functions for Nonagricultural Activities (Retail and Nonretail)."”

Household Group

Activity Factor Eligible Ineligible !neligible
LowIncome HighIlncome
0.74%%* 0.72%%* 0.55%**
L
abor (0.101) (0.087) (0.080)
0.26* 0.28%* 0.45%%*
Retail Capital
! apfta (0.101) (0.087) (0.080)
Number of
Households 58 57 56
0.74%%* 0.78%** 0.64%%*
Lab
abor (0.262) (0.057) (0.067)
N . 0.28%** 0.22%** 0.36%**
ai .
onretal Capital (0.063) (0.057) (0.067)
Number of
Households [ &= e

Source: Econometric estimates of Cobb-Douglas production functions using EHCVM data.

8 For nonretail business, the labor input is total labor in person-days used in nonretail businesses including both family
and hired labor. The dependent variable is the log of total value-added generated over the past 12 months, measured in
FCFA and excluding intermediate inputs.

7 Standard errors are reported in parentheses beneath each coefficient estimate. Asterisks (*, **, ***) denote statistical
significance at the 10%, 5%, and 1% levels, respectively.
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7. SIMULATION RESULTS

The LEWIE model was used to simulate the local economy impacts of the SSNs. These impacts are
presented as impacts of a given (for example, 100) FCFA transfer to beneficiaries. Dividing these impacts
by the size of the transfer yields a conventional income multiplier, or impact per FCFA transferred to
beneficiaries.

The immediate effect of SSNs is to raise monetary income in the beneficiary households. This, in
turn, stimulates beneficiaries’ demand for food and nonfood items. If local production expands to meet
these demands, so do wages and profits, which flow into the households that supply labor and/or earn
profits from local production activities. These include eligible and ineligible nonbeneficiary households.
Their expenditures set in motion additional rounds of impacts on local production, incomes, and
employment.

7.1 Nominal Income Impacts

The LEWIE analysis reveals that SSNs are likely to generate significant income multipliers, as
illustrated in Table 5. Every 100 FCFA transferred to beneficiary households results in a nominal
(monetary) income gain of 203 FCFA, or a monetary income multiplier of 2.03 (Column 1). This
includes the 100 FCFA transferred to beneficiary households plus a local income spillover of an additional
103 FCFA created by the stimulus to local production. Beneficiaries enjoy the largest income gain; they
receive the FCFA transferred plus an additional 39 FCFA in the form of spillovers. The other two groups do
not benefit directly from the SSN program; however, they do benefit from local income spillovers. Most
spillovers accrue to households that are not eligible for transfers, which are more likely than eligible
households to receive wages and profits from local production activities. The largest spillovers go to
ineligible low-income households; their income increases by 38 per 100 FCFA transferred to eligible
beneficiary households. Ineligible high-income households receive 26 FCFA.

7.2 Real Income Impacts

Assumptions about prices are central to the functioning of the LEWIE model. We model locally
produced crops, livestock, retail and nonretail goods, as endogenously determined prices, whereas
outside good prices are determined exogenously.'® The other activities produce nontradables, which have
endogenous prices determined by the interaction of local demand and supply. Similarly, local wages and
rental rates on capital and land are also endogenous. Endogenous prices and wages transmit impacts of
interventions across production sectors and household groups. When the supply of goods and services

8 Endogenous prices in the LEWIE sense, such as prices of locally produced crops, mean that the prices of these goods
and services are determined by the equilibrium between local supply and local demand. Thus, these prices will change
in the model, in response to the simulations in this study. Exogenous prices, such as the price of outside goods bought
by households in the local economy, are those prices that are determined outside the local economy and remain
unchanged by any local stimulus to the economy, such as the SSNs to beneficiary households.
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is not perfectly elastic, increased demand from transfers can lead to upward pressure on the prices of
nontradables.

In this context, the SSN monetary transfers stimulate local production and raise household
incomes, but they also contribute to local price inflation. Figure 2 illustrates the price elasticity with
respect to a 100 FCFA transfer: the transfer increases beneficiaries’ exogenous income by 0.25 percent,
while prices in the local economy rise by 0.44 percent. This yields a price elasticity of 1.71, meaning that
a 1 percent increase in transfers, prices rise by 1.71 percent.

Figure 2: Price Responsiveness to Transfers.

Price Responsiveness to Transfers (Elasticity = 1.71)
0.50%

0.45% 0.44%
0.40%
0.35%

0.30%

0.25%

0.25%

0.20%

Percent Change

0.15%

0.10%

0.05%

0.00%
Percent Change in Transfer Percent Change in Price

Note: The SSN monetary transfers increase local production but also local prices, causing an inflationary effect.

Price inflation reduces the purchasing power of nominal income gains, resulting in real-income
effects that are lower than nominal ones. The right-hand column of Table 5 shows a total real income
gain of 168 per 100 FCFA transferred to beneficiaries, or a real income multiplier of 1.68. The real-income
multiplier, although smaller than the nominal one, is still significantly greater than one, as indicated by
the Cls at the bottom of the table. As with nominalincome, ineligible households, particularly those in the
low-income group, capture a larger share of the indirect real-income gains than eligible households. They
benefit through increased sales, higher employment opportunities, and stronger local demand. However,
eligible households also experience additional indirect income beyond the transfer itself, due to their
participation in production and trade.
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Table 5: Income Multiplier Effects of an Additional FCFA Transferred to Eligible Households.

Impact Per FCFA Transferred to Eligible

Household Group Households
Nominal Impact Real Impact
Eligible 1.39 1.29
Ineligible Low Income 0.38 0.23
Ineligible High Income 0.26 0.16
Total 2.03 1.68
95% CI [2.01, 2.04] [1.67,1.69]

Source: LEWIE analysis of SSN transfers. The multipliers in this table were obtained by
dividing income impacts by the size of the transfer to eligible households, yielding the impact
on each group per FCFA transferred to beneficiaries. Real impacts adjust for changes in local

prices attributable to the transfer.

Figure 3 shows impacts of an additional 100 FCFA transferred to eligible households on the gross
value of output (production) by activity and producing household group. Economic activity rises
across all sectors. The total value of local output increases by 167.38 per 100 FCFA transferred to eligible
households. (This is the sum of impacts in the figure.) Impacts on production are largest for
nonagricultural activities (137.19 FCFA). Many are in activities carried out by eligible households, but
most are in activities carried out by ineligible low- and high-income households. The most notable gains
are in retail and nonretail activities, driven largely by the spending patterns of households. Agricultural
production also increases, but to a lesser extent, due to supply constraints and a slower production
response.
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Figure 3: Change in Production per 100 FCFA Transfer to Eligible Households.

Change in Production per 100 FCFA Transfer to Eligible

3.12 1.44 2.08
meen [N

Crop

M Eligible

M Ineligible Low Income

Households
63.43
49.36
24.4
10.53
6.99
1.27264 13 I . 1.72
— - — | |
Livestock Retail Non-Retail

M Ineligible High Income

Note: Impacts on the gross value of output (production) are largest for nonagricultural activities. Many are in activities

carried out by eligible households, but most are in activities carried out by ineligible low- and high-income households.

The injection of SSNs increases wages paid by activities carried out by all household groups,

implying large employment effects (Figure 3)."° The largest wage effects are observed among ineligible
households, which are more likely to supply labor to local farms and businesses or to operate informal
enterprises that benefit from increased local spending. Wages paid by ineligible low-income households
increase by 24.51 FCFA per 100 FCFA transferred to eligible households, and wages paid by ineligible high-
income households rise by 10.3 FCFA. Nevertheless, the impact on wages paid by eligible households is
striking: 22.48 FCFA. The sum of these gives the total impact of 100 FCFA transferred to eligible
households on wages paid in the local economy, which is 57.29 FCFA.

' The LEWIE model captures total wages paid by activity and household group. Higher wage payments indicate either
increased employment or increased wage payments per employed worker. The LEWIE model, like most GE models, does
not differentiate between wage payment and employment effects.
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Figure 4: Change in Local Wages Paid per 100 FCFA Transfer to Eligibles, by Household Group.

Change in Local Wages Paid per 100 FCFA Transfer to Eligibles, by
Household Group
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Note: Impacts on wages paid are largest in activities carried out by ineligible low- and high-income households, but they
are also appreciable in activities conducted by eligible households.

The model does not directly provide estimates of employment, as opposed to wage, effects.
However, we can obtain a rough estimate of employment effects in terms of worker days as follows:

1. Estimate the total wage effect as the total amount of SSNs transferred to eligible
households (in hundreds of FCFA) times the multipliers per 100 FCFA in Figure 4.

2. Divide that by the average daily wage for each household group, which was estimated
from the data.?®

Applying the program's annual transfer of 120,000 CFA per household (World Bank, 2018) to our own
estimate of the eligible population, households falling below the PMT eligibility threshold in the
national household survey, we modeled a total of 35bn FCFA transferred in 2018 (120,000 CFA to
approximately 292,000 eligible households). This, divided by 100, and multiplied by the wages paid
multipliers in Figure 4 yields the annual impact of the program on wages for each household group.
Dividing these amounts by the average daily wages for each of the groups yields the employment impacts
presented in Table 6, with a total estimated impact of the SSN program on employment of 16.35 million
worker-days or 62,867 full time equivalents (FTEs).

20 An average daily wage of 961.58 FCFA for Beneficiaries, 984.64 FCFA for Eligible Nonbeneficiaries, 4,313.95 FCFA for
Ineligible Low Income, and 6,137.59 FCFA for Ineligible High Income households.
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Table 6: Employment Effects of a 35bn-FCFA Transfer to Eligible Households.

Household Group Labor Days FTEs
Eligible 7,027,698 27,030
Ineligible Low Income 7,333,932 28,207
Ineligible High Income 1,983,734 7,630
Total 16,345,364 62,867

Together, these results demonstrate how SSNs to poor households can stimulate broad-based
economic growth through local market linkages, extending benefits beyond the initial recipients, and
stimulating local economic activity and employment. They highlight the importance of local economic
structure in mediating the impacts of SSNs.

8. LIMITATIONS AND CAVEATS

Several caveats should be kept in mind when interpreting the results of this study, as follows:

First, the timing of the household survey data (EHCVM 2018-2019) does not align precisely with the
implementation period of the SSN monetary transfer program. As a result, household behaviors and
economic structures reflected in the data may differ from those prevailing during the actual program
rollout. While the survey provides a rich baseline for constructing the LEWIE model, discrepancies in
timing could influence the magnitude or distribution of simulated impacts.

Second, household eligibility for transfers in the LEWIE model was inferred using the World Bank’s
PMT formula applied to national survey data, rather than actual administrative data from the SSN
program. While this approach replicates the targeting logic of the program as closely as possible, it
introduces potential classification errors. Some households may be misidentified as eligible or ineligible,
potentially affecting the representativeness of the modeled household groups.

Third, while LEWIE offers significant advantages over traditional evaluation methods—particularly
in capturing indirect and GE effects—it also has inherent limitations. LEWIE models are typically
partial in geographic scope, focusing on local economies bounded by the survey or policy area, and do
not account for broader national or international market linkages. In general, the more expansive the
definition of “local economy” used for a LEWIE study, the more impacts the model can capture. For
example, outside purchases transmit impacts to other parts of the country, potentially unleashing
production, income, and employment multipliers there. In this sense, our model almost certainly gives
conservative estimates of the total impacts of the SSN program in Burkina Faso. In addition, results
depend on structural assumptions, including the choice of functional forms, market closure rules, and
the validity of estimated behavioral parameters. These assumptions may not hold uniformly across
settings or time periods.

Like any modeling tool, LEWIE should be viewed as complementary to experimental and quasi-
experimental methods. It provides valuable insights into spillover and distributional effects that are
often missed by approaches focused solely on direct impacts but should not be interpreted in isolation
from other forms of evidence.
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9. CONCLUSIONS

This study provides strong evidence that SSNs in Burkina Faso generate substantial local economy-
wide impacts. Transfers to poor households not only support their immediate consumption needs but
also create spillovers that benefit others in the community. The income multipliers observed here suggest
that the total economic benefit of each FCFA transferred exceeds the direct value of the transfer.

LEWIE analysis complements traditional evaluations by illuminating how local markets transmit
impacts, creating production and employment responses that are not captured by household-level
analysis alone. As such, it offers a powerful tool for policy design, especially in settings where
experimental data on local spillovers are limited or unavailable (Taylor, Thome, and Filipski, 2016).

While this study draws on nationally representative data and robust econometric methods, it is
important to acknowledge that the LEWIE simulations rely on assumptions about market closure that
determine where prices are determined as well as price responses. However, the consistent results
across a range of similar studies lend confidence to the findings.

These results offer insights into the broader economic impacts of SSN programs, particularly in
terms of spillovers and local income multipliers. As policy discussions in Burkina Faso evolve, the
findings may serve as a usefulinput into deliberations about the future design and scale of such programs.
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APPENDIX A: PMT SCORE CALCULATION AND PMT WEIGHTS

PMT Score Calculation from the EHCVM 2018-2019 Dataset

The Proxy Means Test (PMT) is a formula-based method used to estimate a household’s level of
poverty using a set of observable and easily verifiable characteristics. To construct the PMT score, the
following variables were grouped into broad categories as follows: demographic characteristics, housing
conditions, access to utilities and durable goods, and ownership of productive assets. Demographic
variables—such as household size, whether the household head is female, monogamous, or
polygamous, and whether they work in the primary sector—help identify social and economic
vulnerabilities. Housing indicators, including the type of toilet facilities, number of rooms per member,
and the materials used for roofing and walls, reflect the household’s standard of living. Access to
electricity and ownership of durable goods like televisions, mobile phones, and motorcycles indicate
better welfare, while the presence or absence of these assets is a marker of poverty. Overall, PMT
combines these categories into a score that ranks households from poorest to wealthiest. Those scoring
below a certain threshold are classified as poor and may be targeted for SSNs or other social support
programs.

Question Vi‘;::le Weight

Household head works in the primary sector 0-1 -0.08
Female household head 0-1 -0.118
Monogamous household head 0-1 0.074
Polygamous household head 0-1 0.077
Household size: 2-3 members 0-1 -0.498
Household size: 4-5 members 0-1 -0.843
Household size: 6-7 members 0-1 -1.055
Household size: 8 members or more 0-1 -1.311

No toilet facilities 0-1 -0.093

Number of rooms per member Real 0.18

Roof made of metal sheet, slab, or tiles 0-1 0.091
Walls made of cemer;tr/izz:crete, stone, or fired 0-1 0.129

Electricity (lighting) 0-1 0.185

Owns a television 0-1 0.103

Owns a motorcycle 0-1 0.163

Number of mobile phones Real 0.082

Owns a plot of land 0-1 0.123

Owns a cow (or more) 0-1 0.098

Owns 1 to 5 sheep/goats 0-1 0.057

Owns 6 sheep/goats or more 0-1 0.091

Owns 1 to 15 poultry 0-1 0.066

Owns 16 poultry or more 0-1 0.068

PMT Score (sum of variable values x weights) Real
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Classification of Household Groups Based on the PMT Score

The households were categorized into three distinct groups based on their income levels and
eligibility determined by the PMT for the SSN program. First, households with a PMT score less than or
equal to the value of approximately -0.604 were classified as eligible, indicating a high likelihood of being
poor and therefore qualifying for program support. Second, households with a PMT score above -0.604
were considered ineligible for the program and further divided into two subgroups based on their total per
capita household consumption. Those falling within the first, second, and third consumption quintiles
were designated as ineligible low income, while households in the fourth and fifth quintiles were classified
as ineligible high income. This classification method ensured a nuanced distinction between poor, near
poor, and better-off households for program targeting and analysis. Eligible households satisfied the
predefined poverty or vulnerability criteria and consequently receive the SSN. Ineligible low income
households, although financially constrained, did not meet the eligibility criteria and were excluded from
the program. Ineligible high income households had higher income levels thus exceeded the income
thresholds required for the program’s consideration. The three household groups provide a framework for
analyzing how both access to SSNs and income levels influence household expenditure patterns.
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APPENDIX B. DESCRIPTIVE STATISTICS BY HOUSEHOLD GROUP

Household Group

Variable o pon :
Eligible Ineligible Low Ineligible High All
Income Income
HOUSEHOLD
CHARACTERISTICS
Household size
Mean 6.19 7.19 7.73 7.155
Standard deviation 3.085 3.263 2.704 3.355
Age of head of household
(years)
Mean 43.22 48.792 47.312 46.471
Standard deviation 14.591 14.892 14.936 14.983
Sex of head of household
(Male = 0; Female =1)
Mean 0.192 0.132 0.084 0.14
Standard deviation 0.394 0.339 0.278 0.347
Proportion of
Monogamous families (%)
Mean 61.32% 55.77% 50.00% 56.12%
Standard deviation 0.488 0.497 0.501 0.497
Proportion of Polygamous
families (%)
Mean 23.58% 33.52% 44.80% 33.15%
Standard deviation 0.425 0.473 0.498 0.471
Proportion of. household
dependents: Children <
15y.0. and Adults >64 y.o.
Mean 33.00% 19.44% 18.80% 23.83%
Standard deviation 0.47 0.396 0.391 0.426
Age: working group (15 to
64 years)
Mean 32.772 34.566 32.918 33.507
Standard deviation 8.669 8.264 6.664 8.042
HOUSEHOLD HEAD

EDUCATION: Highest
level completed
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None/less than primary

(%)
Mean 97.17% 96.03% 90.31% 79.31%
Standard deviation 0.166 0.139 0.296 0.296

Primary, postprimary less
than secondary (%)

Mean 2.26% 3.10% 4.00% 12.98%
Standard deviation 0.242 0.053 0.196 0.336
Secondary or more (%)

Mean 0.33% 0.40% 5.00% 7.62%

Standard deviation 0.114 0.063 0.126 0.265

HOUSEHOLD
EDUCATION: Highest
level completed
None/less than primary
(%)

Mean 46.01% 43.49% 41.40% 43.50%

Standard deviation 0.499 0.496 0.493 0.496

Primary, less than
secondary (%)

Mean 20.77% 18.42% 21.11% 13.02%
Standard deviation 0.406 0.388 0.408 0.337

Secondary or more (%)

Mean 27.69% 26.53% 30.00% 16.26%
Standard deviation 0.448 0.442 0.459 0.205
HOUSING
Number of rooms per
household
Mean 2.58 3.21 3.71 3.13
Standard deviation 1.35 1.86 2.47 1.95
'?opr:t"h":t:::f;:)' 60.38% 68.17% 80.40% 68.80%
Mean 0.49 0.466 0.398 0.464
Standard deviation
Improved walls -
nonstraw (%)
Mean 48.43% 60.56% 58.80% 55.90%
Standard deviation 0.501 0.489 0.493 0.497

28



SOCIAL PROTECTION

A52 A SAHEL ADAPTIVE
¥ PROGRAM
2

Improved floors -
nonsand (%)

Mean

Standard deviation

HOUSEHOLD
EXPENDITURES
Household expenditures,
all - Total (annual); FCFA

Mean

Standard deviation

HOUSEHOLD
PRODUCTION
Agricultural harvest value
- Total (annual); FCFA

Mean

Standard deviation

Livestock production
value - Total (annual);
FCFA

Mean

Standard deviation

Revenues, Nonretail
business - Total (annual);
FCFA

Mean

Standard deviation

Revenues, Retail
business - Total (annual);
FCFA

Mean
Standard deviation

LIVESTOCK

Proportion of households
owning cattle

Mean
Standard deviation

Proportion of households
owning poultry

Mean

Standard deviation

@.THE WORLD BANK

42.45%
0.495

573176.1
301431

215,488.60

689313.3

100,131.70

119133.3

474057.9
793185

551524.6
1214832

52.83%
0.5

41.82%
0.494
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49.58%
0.501

556676.6
179990.2

55.95

258,217
720569.2

84,302.91
159,039.50

538736.1
1400606

730803
1708171

54.37%
0.499

31.55%
0.465
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60.80%
0.489

698172.7
461342.3

220,166.40
772746.1

147,204.50
319,060.60

786352.4
2215707

916061.9
2164462

65.20%
0.477

44.00%
0.497

50.16%
0.502

725549.6
547916.8

237338.6
714664.3

106053.3
204694

583520.9
1520331

719214.9
1706809

56.77%
0.496

38.46%
0.487
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ASSETS

Television (%)

Mean 4.09% 3.38% 14.00% 6.50%

Standard deviation 0.198 0.181 0.348 0.247
Motorcycle (%)

Mean 34.59% 39.72% 64.40% 44.64%

Standard deviation 0.476 0.49 0.48 0.497
Radio (%)

Mean 12.20% 10.91% 11.32% 11.46%

Standard deviation 0.327 0.312 0.317 0.319
Car (%)

Mean - - 0.40% 0.22%

Standard deviation - - 0.063 0.047

Computer (%)

Mean - - 0.31% 0.11%

Standard deviation - - 0.056 0.033
Cellphone (%)

Mean 87.74% 92.96% 97.60% 92.42%

Standard deviation 0.329 0.256 0.153 0.265
Fridge (%)

Mean 0.31% 0.28% 0.33% 0.33%

Standard deviation 0.056 0.053 0.057 0.057

Bicycle (%)
Mean 89.62% 89.86% 94.80% 91.12%
Standard deviation 0.305 0.302 0.222 0.285

Gas or electric stove (%)

Mean - 0.63% 2.00% 0.76%
Standard deviation - 0.079 0.140 0.087
AGRICULTURAL
EQUIPMENT

Tractor (%)
Mean - - - -

Standard deviation - - - _
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Sprayer (%)
Mean 0.33% 20.98% 18.41% 18.41%
Standard deviation 0.057 0.408 0.388 0.388

Plough (%)
Mean 27.30% 29.60% 22.59% 26.94%
Standard deviation 0.446 0.457 4,190,784.000 0.444

Working animals (%)

Mean 48.68% 62.64% 65.69% 58.70%
Standard deviation 0.501 0.484 0.476 0.493
Cart (%)
Mean 42.76% 49.14% 59.41% 49.72%
Standard deviation 0.496 0.501 0.492 0.500

Digging hoe (%)

Mean 98.36% 99.71% 99.58% 99.21%
Standard deviation 0.127 0.054 0.065 0.088
Number of Observations 318 255 250 923

Note:-"indicates zero observations. FCFA values not adjusted for inflation
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APPENDIX C: LEWIE MODEL TECHNICAL SPECIFICATIONS

The Local Economy-Wide Impact Evaluation (LEWIE) model is a static, multisector, multihousehold
computable general equilibrium (CGE) model. It is built as a system of simultaneous, nonlinear
equations that describe the behavior of economic agents and their interactions within a local economy.
The model is solved numerically to determine new equilibrium prices, production, and incomes after a
policy shock, such as the introduction of a monetary transfer.

C.1 Functional Forms and Behavioral Assumptions

The behavioral core of the model is defined by a set of assumptions regarding production technology and
household preferences.

Production Functions

Production for each sector (i) is modeled using a Cobb-Douglas production function, which exhibits
constant returns to scale. This function describes how inputs—labor (L), capital (K), and land (T)—are
transformed into output (Q). The general form for production by activity i is:

Q; = ALK T g
where:
e (; isthevalue of output in sector .
e L;, K, andT; are the quantities of labor, capital, and land used in sector i.
e A, is aHicks-neutral efficiency parameter.
e ay;, ay;, and as; are the output elasticities for labor, capital, and land, respectively.
e ¢ is astochastic error.

The assumption of constant returns to scale implies that doubling all inputs will result in an exact doubling
of output, which is expressed formally as the sum of exponents equaling one: ay; + ay; + a3; = 1. The
values of these exponents are estimated econometrically using the available survey microdata.

Not all activities employ all three inputs. Land is only an input for agricultural and livestock activities. In
addition, livestock activities include two capital inputs as follows: physical capital and livestock capital,
or herd size at the start of the period (year).

Household Expenditure Functions

Household consumption behavior is modeled using Stone-Geary expenditure functions, which are
derived from a Stone-Geary utility function. For simplicity, we assume no subsistence minima—a
common assumption in GE models. This formulation captures the realistic behavior of households
allocating their income to a broad set of goods and services. The demand for a specific good (i) by a
household group (h) is given by:

Xin = BinYn/P;
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where:
e X;j isthe quantity of good i consumed by household group h.
e P, isthe price of goodi.
e Y}, isthe total income of household group h.

e f;p is the marginal budget share for good i, representing the proportion of additional income
spent on that good after all subsistence needs are met.

The parameter f3; , is estimated from the household expenditure regressions detailed in the main body of
the report. This functional form follows directly from maximizing a household utility function subject to
the household’s full income constraint.

C.2 Parameter Estimation and Calibration

The model is calibrated to a baseline data set that represents the state of the economy prior to the SSN
intervention. This calibration involves two steps as follows:

1. Estimation of Behavioral Parameters: The output elasticities (a4;, @,;, and a3;) for the Cobb-
Douglas production functions and the marginal budget shares (f;,) for the Stone-Geary
expenditure functions are estimated econometrically. For the production functions, a log-linear
regression of output on inputs is used. The Stone-Geary parameters are estimated from the
expenditure regressions. Standard errors from these regressions are used in subsequent Monte
Carlo simulations to generate confidence intervals around the results.

2. Derivation of Initial Values: All variables in the model—including initial prices, quantities,
incomes, and expenditures—are derived from the survey data to create a consistent, single-
period data matrix that serves as the model's baseline equilibrium.

C.3 Model Solution

The LEWIE modelis a system of simultaneous equations that define equilibrium conditions for all product
and factor markets. The model is solved using the General Algebraic Modeling System (GAMS), a high-
level language for mathematical programming and optimization.

The solution process involves as follows:
o Defining the initial baseline equilibrium.

e Introducing the policy shock—in this case, the exogenous income transfer to eligible beneficiary
households.

e The GAMS solver computes a new set of equilibrium values for all endogenous variables (prices,
quantities, and incomes) that satisfy the model's structural equations.

This approach allows us to compare the new equilibrium state with the baseline, thereby quantifying the
total direct and indirect economic impacts of the SSN program on the local economy.
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