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SUMMARY 
 
Social safety net programs are critical tools for addressing poverty and social exclusion in 
developing economies. Their appeal lies not only in their direct support to vulnerable households but 
also in their potential to stimulate broader economic impacts through local markets. Despite their 
growing adoption, questions remain about the full extent of their influence on local economies. 

The National Family Security Grants Program (Programme National de Bourses de Sécurité 
Familiale; PNBSF) program in Senegal, initiated in 2013, provides a unique opportunity to explore 
these dynamics. Targeting the poorest households, the program aims to reduce poverty and social 
exclusion through quarterly monetary transfers. Between 2017 and 2023, the program covered about 
300,000 poor households, at which point coverage was expanded to reach 350,000 households, 
representing about 19 percent of Senegal’s population and half of the poor. 

This study evaluates the direct and indirect impacts of these transfers using a Local Economy-Wide 
Impact Evaluation (LEWIE) model.1 By examining how monetary transfers generate spillovers and shape 
local economic structures, this report contributes to broader discussions on social safety net 
effectiveness, equity, and efficiency in development policy. It draws on detailed survey data and robust 
econometric and programming methods, with the aim of providing actionable insights for policymakers. 

 
1   Think 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. 
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1. THE CASE FOR A LOCAL ECONOMY-WIDE IMPACT 
EVALUATION (LEWIE) MODEL 

Social safety net 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, Thome, and Filipski 2016; Gupta et al. 2018). 

This study employs the Local Economy-Wide Impact Evaluation (LEWIE) model to provide a 
comprehensive analysis of the National Family Security Grants Program (Programme National de 
Bourses de Sécurité Familiale; PNBSF) 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. 2018; Thome et al. 2016). 

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. 

1.1 What is LEWIE? 

The LEWIE methodology combines GE theory with micro household models to simulate the effects 
of monetary transfers on both direct recipients and the broader local economy. At its core, LEWIE 
captures the intricate linkages between households and sectors in a local economy. By modeling these 
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interactions, it reveals how monetary transfers can generate income multipliers, amplify local demand, 
and stimulate production. For instance, in studies of social safety nets in Sub-Saharan African countries, 
LEWIE simulations showed that every dollar transferred to poor households resulted in significant 
spillovers, with nonrecipient households capturing a large share of the benefits (Taylor, Thome, and 
Filipski 2016; Thome et al., 2016; Taylor and Filipski 2014). Such findings challenge conventional 
evaluations by emphasizing the importance of indirect impacts as well as effects on households treated 
by social safety nets. 

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 general-equilibrium 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, together with sensitivity analyses to construct confidence 
intervals around simulated outcomes.2 The methodology has been instrumental in evaluating social 
safety net programs across diverse contexts, consistently highlighting their potential to transform local 
economies by fostering inclusive growth and reducing poverty (Taylor, Thome, and Filipski, 2016). 

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. 

2. SENEGAL’S PNBSF 
The PNBSF is a social safety net program, established by the Senegalese government in 2013. From 
2013 to 2023, the transfer amount was 25,000 FCFA each quarter (100,000 FCFA annually). It was 
increased to 35,000 FCFA per quarter in 2023. The main objective of the PNBSF is to reduce extreme 
poverty, inequalities, and social exclusion in Senegal (World Bank and DGPSN 2023). Beneficiaries of the 
PNBSF are selected from the Unique National Registry (Registre National Unique; RNU), which includes 
the poorest households in Senegal. Of all households in the RNU, the PNBSF includes the 350,000 
poorest households as beneficiaries. To select beneficiary households from the RNU, the General 
Delegation for Social Protection and National Solidarity (Délégation Générale à La Protection Sociale et à 
La Solidarité Nationale; DGPSN) calculates a poverty score—using a Proxy Means Test (PMT) method—
for each household in the RNU from socioeconomic data collected by the National Agency of Statistics 
and Demography (Agence Nationale de la Statistique et de la Démographie; ANSD). Beneficiaries are 
identified among poor households in the RNU with the lowest scores in each quartier/community (World 
Bank and DGPSN 2023). The final total number of PNBSF beneficiaries in each quartier/community is 
determined by a quota that is proportional to the number of poor in each quartier/community and is 
allocated by the government (World Bank and DGPSN 2023). Using this quota and the ranking of 
households by the total score, the final set of PNBSF participating households are selected for each 
quartier/community (Ferré 2017). This selection process naturally divides the population into three main 
groups as follows: (i) PNBSF beneficiaries (eligible households who were selected to receive monetary 
transfers); (ii) “eligible” households (nonparticipating eligible households, that were not selected to 

 
2   In 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 confidence intervals around 
the results. 
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receive monetary transfers); and (iii) “ineligible” households (households that did not qualify to be 
selected to the PNBSF program).3 Eligibility is determined by the poverty status. All poor households are 
eligible for the program, but only the poorest in each community receive the transfers, due to budget 
constraints that prevent full coverage of all poor households.4 

2.1 Transfer Sizes and Frequency 

The program provides a quarterly monetary transfer to beneficiary households. The amount has been 
adjusted over time: 

• 2013–2022: The transfer amount was 25,000 FCFA per quarter (100,000 FCFA annually). 

• 2023 onwards: The transfer amount was increased to 35,000 FCFA per quarter. 

In addition to these regular transfers, the government has used the PNBSF infrastructure for one-
off, shock-responsive transfers. For example, in 2022, an exceptional payment of 80,000 FCFA was 
disbursed to all RNU households as a response to the economic crisis and inflation. 

2.2 Coverage and Duration 

The PNBSF has seen a significant increase in its coverage over the years. The program selects 
beneficiaries from the RNU, which identifies the poorest households using a PMT score. 

• 2013–2016: The program began with a phased approach, covering approximately 50,000 to 
100,000 households. 

• 2017–2022: Coverage reached a target of 300,000 households, representing about 19 percent of 
the population and half of Senegal's poor households. 

• 2023 onwards: The program expanded to cover 350,000 households. There are ongoing efforts to 
further expand the RNU to reach up to one million households. 

The initial design of the program intended for households to receive transfers for a period of five 
years. However, due to various operational challenges, some households, particularly those in the first 
cohort, have remained in the program for a longer duration. 

3. DATA FOR THE STUDY 
Data for this study are sourced primarily from the PNBSF baseline survey conducted in 2016 and 
supplementary information from the Senegal Harmonized Survey on Households Living Standards 
(Enquête Harmonisée sur les Conditions de Vie des Ménages; EHCVM) 2018-2019. The baseline 
survey sampled 3,842 households across 88 communes, providing a nationally representative dataset, 
segmented into Dakar, other urban areas, and rural areas. Since the main purpose of the survey was to 

 
3 For the purposes of our analysis, we are primarily interested in the effects of the PNBSF on nonparticipating households; 

that is, nonparticipating and eligible households (that we refer to as “eligible” households throughout) and noneligible 
households (that we refer to as “ineligible” households throughout).  

4 For the purposes of our analysis, we are primarily interested in the effects of the PNBSF on eligible beneficiary and eligible 
nonbeneficiary households (which we refer to as “eligible” households throughout) and noneligible households (which 
we refer to as “ineligible” households throughout).  
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evaluate the impact of the PNBSF program, the baseline survey was collected just prior to the first transfer 
from the PNBSF program; the endline survey was done three years later, in 2019.5 

While the PNBSF survey captured detailed data on eligible households, it did not include ineligible 
households. To address this gap, the study relied on the EHCVM survey to estimate parameters for 
ineligible households, ensuring the robustness of the LEWIE model calibration. The EHCVM survey, 
conducted by Senegal’s National Agency of Statistics and Demography (Agence Nationale de la 
Statistique et de la Démographie; ANSD) and the World Bank, included 2018-2019 data on household 
enterprises, factor shares for labor and capital, and other socioeconomic variables. This integration 
enabled the study to construct a detailed and representative input dataset for the LEWIE model.  

Distinguishing between eligible and ineligible households in the EHCVM posed a challenge, as the 
dataset does not include a clean program eligibility flag or replication of the official PNBSF targeting 
formula. To address this, we used the EHCVMs PMT-based household welfare score and transfer receipt 
status as proxies. Households in the EHCVM sample were classified as “eligible” if they received PNBSF 
transfers and fell within the bottom 37 percent of the PMT distribution, consistent with eligibility 
thresholds in the 2016 PNBSF baseline. Nonrecipients whose characteristics placed them well above the 
eligibility threshold were classified as “ineligible.” While this synthetic grouping is not perfect, it provides 
a consistent basis for estimating behavioral parameters and simulating spillovers within the LEWIE 
framework. To ensure robustness, we also restricted the EHCVM sample to communes likely to resemble 
those in the PNBSF survey frame. 

Survey data have two main purposes in the construction of LEWIE models as follows: (i) they provide 
initial values for all variables in the model; as well as (ii) the data to econometrically estimate model 
parameters for each household group and sector, together with standard errors. The initial values and 
parameter estimates are organized into a data input spreadsheet designed to interface with the General 
Algebraic Modeling System (GAMS), where the LEWIE model resides. 

The PNBSF Survey 

The PNBSF survey includes several modules, with a comprehensive set of variables on multiple 
socioeconomic and productive characteristics of Senegalese households, including on as follows: 
socioeconomic characteristics of the household; household consumption and expenditure; type of 
housing and land ownership; household shocks; education characteristics of household members; 
productive enterprises and income-generating activities; as well as decision-making within the 
household. To calibrate the LEWIE model, we primarily used data from some key sections in the PNBSF 
baseline survey as follows: 

1) Household Characteristics: The PNBSF baseline survey includes information on household 
composition, housing expenses, and asset and durable goods ownership.  

2) Consumption and Expenditures: The survey also includes several sections that, together, 
provide a comprehensive picture of overall household consumption and expenditure patterns. 
Among these, Section I includes information about household expenditures in food and nonfood 
items, as well as in exceptional goods and services. Section C includes a subsection on 
household expenses in education, while Section D includes information on household health 
expenses. 

 
5 Note that the endline survey data were not used for LEWIE model calibration. 
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3) Agricultural Production: Section J of the PNBSF baseline survey collected information on 
agricultural production, as well as information about livestock, fishery, and forestry products 
produced by the household during the last 12 months. These modules collected information on 
total land holdings and land use, agricultural inputs, agricultural production and uses (auto 
consumption, donations/gifts, and sales values), and inputs for all crops and noncrop agricultural 
products (livestock, fisheries, and forestry) produced by the household. Together, they paint a 
comprehensive picture of all agricultural activities for these households. 

4) Employment and Nonagricultural Production: Section F of the survey includes information on 
primary and secondary employment by all household members, as well as on characteristics and 
revenues of nonagricultural enterprises.  

5) Household Transfers: Section M of the PNBSF baseline survey collected information about 
remittances, social assistance programs, and access to credit by the household.  

 
The comprehensive nature of the PNBSF baseline survey data allows us to derive several relevant 
estimates that are later used to calibrate the LEWIE model. Among these, it allows us to estimate 
households’ annual budgets and expenditures by the different categories relevant for calibrating the 
LEWIE. It also provides insights into households’ agricultural production activities as well as the income 
they derive from these activities. And it allows us to differentiate input use, outputs, and production levels 
of different agricultural products. Moreover, the survey includes a module on noncrop agricultural 
production by the household, providing a comprehensive picture of overall on-farm economic activities. 
Finally, the PNBSF baseline survey includes information from which to derive estimates of households’ 
overall farm and nonfarm employment, as well as nonfarm business activities. 

The survey includes a module on nonagricultural business activities that we used to estimate 
business production functions for different nonagricultural sectors, which we include in the LEWIE 
model. Using information from the PNBSF baseline survey module on household enterprises, we derived 
values of inputs, outputs, and markups for each nonagricultural sector (retail and nonretail). Additionally, 
we also obtained labor inputs for paid and unpaid labor in nonagricultural business activities, the value 
of capital used, the source of different inputs (local or nonlocal), and whether goods are sold locally or 
nonlocally. 

Although the PNBSF baseline survey includes a very comprehensive set of variables helpful to 
calibrate the LEWIE model, it does not provide information on a few key important aspects of 
household productive activities. Importantly, while the PNBSF baseline survey includes information 
about nonagricultural enterprises and production by the household, the total number of nonagricultural 
enterprises in the survey is not sufficient to derive precise estimates of nonagricultural production 
functions from these data.  

The EHCVM 

The Enquête Harmonisée sur les Conditions de Vie des Ménages (EHCVM) 2018-2019 (World Bank 
2022) was used to obtain information on nonagricultural enterprises for PNBSF-eligible households and 
to include ineligible households in the LEWIE analysis.  

The Senegal EHCVM is a comprehensive survey conducted by ANSD and the World Bank to gather 
data on various aspects of household living conditions, such as income, consumption, health, 
education, and access to services. It is nationally representative with all the aforementioned sections as 
part of the PNBSF baseline survey (and more) necessary for populating the LEWIE input sheet. As an 
example of its use for this study, Section 10 of the 2018-2019 EHCVM survey includes a rich set of 
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variables on several characteristics of nonagricultural enterprises owned by the household. Using these 
data, we estimated factor shares for labor and capital inputs by sector (retail and nonretail), for eligible 
and ineligible households. 

To estimate local-level effects, it is important to know where economic activities take place, where 
productive inputs and outputs originate, and where they are sold or used. The location where 
household and business transactions occur plays an important role in parametrizing the LEWIE model. 
The PNBSF baseline survey includes some location data that allows us to determine— either directly or 
via some plausible assumptions based on the types of crops, goods or other information derived from the 
data—where different household economic activities take place, specifically, inside or outside the local 
economy each household belongs to. This information allowed us to determine whether different 
economic activities stay within the local economy, or elsewhere—leaking out to other parts of the country, 
or as exports. 

As previously mentioned, ineligible households interact with eligible households within the local 
economy, and they play a significant role in LEWIE studies. These households benefit from spillover 
effects arising from transfers to eligible households through production and consumption linkages. For 
instance, eligible households may spend their transfers at local businesses owned by ineligible 
households or hire labor from them for their farms or shops. However, the PNBSF survey did not include 
ineligible households in its data collection. To address this gap, we utilized the EHCVM 2018-2019 survey 
to estimate all the parameters for ineligible households, enabling us to populate their group’s parameters 
in the LEWIE input sheet.  

It is important to note some limitations related to the timing and composition of the data sources 
used in this study. The PNBSF baseline survey was conducted just prior to the first transfers to 
households in the fourth wave of the program, providing a clean pretreatment picture of beneficiary 
households in that wave. In contrast, the EHCVM 2018–2019 was conducted two to three years later, 
during a period in which many households—some of whom began receiving transfers as early as 2013—
had already been exposed to several rounds of transfers. As a result, household consumption patterns 
and certain productive behaviors captured in the EHCVM may already reflect the direct and indirect 
(spillover) effects of the PNBSF program. While this timing mismatch does not compromise the integrity 
of the LEWIE calibration per se—since we are careful to distinguish between eligible and ineligible 
households and to rely primarily on baseline data for treated groups—it does introduce potential 
differences in behavioral parameters estimated from the EHCVM data. These differences should be 
considered when interpreting the results, especially regarding comparisons across household types and 
simulation outcomes. 

4. HOUSEHOLD TAXONOMY AND DESCRIPTIVE STATISTICS 
The LEWIE model uses specific household groups interacting in the local economy in a GE 
framework. Using the data described above, we construct four household groups based on PBNSF 
eligibility – eligible or ineligible – and income level – lower or higher.  

It is important to emphasize that eligible households are, by definition, low-income households, and 
theoretically all are below the poverty line. Due to funding limitations, however, eligible households 
with criteria slightly above a designated cutoff did not receive benefits under the program. We refer to 
these as “eligible nonbeneficiaries.” 
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Ineligible households were divided into quintiles; those in the lowest three quintiles were designated 
as ineligible lower income households, and those in the upper two quintiles as ineligible higher income 
households. This yielded a total of four analytic groups based on PNBSF eligibility and income level, as 
follows:6 

A. Eligible beneficiaries 

B. Eligible nonbeneficiaries 

C. Ineligible lower income households 

D. Ineligible upper income households 

Table 1 shows summary statistics for each of the household groups of interest plus the average for 
eligible and ineligible households. Eligible beneficiary and eligible nonbeneficiary households are 
similar across a variety of variables. Ineligible households, as one would expect, have higher expenditures 
and more assets than eligible households. 

 

 
6 For the purposes of our analysis, beneficiaries are households in the PNBSF data that are below the Regression 

Discontinuity (RD) line and received cash (World Bank and DGPSN 2023). Eligible nonbeneficiaries are households just 
above the RD line, because in the RD analysis they are used as controls and thus are deemed similar to beneficiaries, 
except that they do not receive transfers. In order to remove possible “eligible” households from the EHCVM survey, 
ideally one would use the same equation used to determine eligibility for the PNBSF program; however, that equation 
was not available for this study. As a second-best option, we found the income level associated with the 80th percentile 
of households in the PNBSF data. We then took all households in the EHCVM data with income higher than this threshold 
and classified them as ineligible. This leaves us with 63 percent of EHCVM households that would be ineligible for the 
transfers. The ineligible EHCVM households were ordered into income quintiles. The lowest three quintiles were 
classified as “ineligible low income” and the highest two as “ineligible high income.” This allowed us a sufficient sample 
size for ineligible households, while taking steps to remove households in the EHCVM dataset that may have received 
transfers. 

 



 
 

SASPP Technical Paper Series 
  

  

13 
 

Table 1: Senegal: Household Summary Statistics. 

Variable 
Eligible Ineligible Eligible Ineligible 

Beneficiaries Nonbeneficiaries 
Lower-
income 

Higher-
income All All 

Number of 
Observations 

1,900   1,909   2,706   1,804   3,809   4,510  

HOUSEHOLD CHARACTERISTICS 

Household size 

Mean 10.09   9.73  9.30 11.34 9.91  10.17 
Standard 
deviation 

5.10   4.77  5.30 6.71 4.94  6.03 

Age of head of household (years) 

Mean 50.75   50.50  51.77 54.44 50.62  52.91 
Standard 
deviation 

13.65   13.29  13.61 13.92 13.47  13.80 

Sex of head of household (Male = 0; Female = 1) 

Mean 0.34   0.36  0.27 0.29 0.35  0.28 
Standard 
deviation 

0.47   0.48  0.44 0.46 0.48  0.45 

No. household dependents: Children < 15 y.o. and Adults >64 y.o. 

Mean 8.21   7.82  4.55 5.08 8.02  4.78 
Standard 
deviation 

5.76   5.57  3.36 4.02 5.67  3.67 

EDUCATION: HOUSEHOLD HEAD. HIGHEST LEVEL COMPLETED 

H. Head Education: None/less than primary (%) 

Mean 93.97   93.75  68.22 51.20 93.86  60.93 
Standard 
deviation 

23.81   24.22  46.57 50.00 24.01  48.80 

H. Head Education: Primary, less than secondary (%) 

Mean 3.08   3.08  15.58 14.61 3.08  15.17 
Standard 
deviation 

17.28   17.27  36.27 35.33 17.27  35.87 

H. Head Education: Secondary or more (%) 

Mean 2.41   2.60  16.20 34.19 2.50  23.90 
Standard 
deviation 

15.34   15.91  36.85 47.45 15.63  42.65 
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HOUSING 

No. rooms 

Mean 4.17   4.01  4.34 5.75 4.09  4.94 
Standard 
deviation 

2.62   2.36  2.41 2.86 2.50  2.70 

Improved roof - non thatch (%) 

Mean 76.36   75.78  99.31 99.94 76.07  99.58 
Standard 
deviation 

42.50   42.85  8.28 2.43 42.67  6.47 

Improved walls - non-straw (%) 

Mean 89.89   88.00  85.02 95.43 88.94  89.48 
Standard 
deviation 

30.16   32.50  35.70 20.89 31.36  30.68 

Improved floors - non sand (%) 

Mean 70.22   72.55  78.22 93.45 71.39  84.74 
Standard 
deviation 

45.74   44.64  41.28 24.75 45.20  35.96 

ASSETS 

Pirogue (%) 

Mean 1.44   1.45  0.34 0.50 1.45  0.41 
Standard 
deviation 

11.93   11.96  5.84 7.04 11.94  6.38 

Cart (%) 

Mean 20.52   22.14  23.31 16.06 21.33  20.20 
Standard 
deviation 

40.40   41.53  42.29 36.73 40.97  40.15 

Moto (%) 

Mean 4.75   4.74  8.75 11.97 4.75  10.13 
Standard 
deviation 

21.29   21.26  28.26 32.47 21.27  30.18 

Car (%) 

Mean 0.93   0.88  1.85 15.51 0.91  7.70 
Standard 
deviation 

9.60   9.36  13.47 36.21 9.48  26.66 

Tractor (%) 

Mean -  -  - 0.06 - 0.03 
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Standard 
deviation 

-  - - 2.52 -  1.65 

Radio (%) 

Mean 45.72   46.49  39.19 50.87 45.92  44.19 
Standard 
deviation 

49.83   49.90  48.83 50.01 49.84  49.67 

Tv (%) 

Mean 41.66   46.53  58.98 85.04 41.72  70.15 
Standard 
deviation 

49.31   49.91  49.20 35.68 49.32  45.77 

Landline (%) 

Mean 1.13   1.25  1.30 8.50 1.13  4.38 
Standard 
deviation 

10.56   11.10  11.33 27.89 10.57  20.48 

Cellphone (%) 

Mean 93.90   95.04  99.58 99.84 94.25  99.69 
Standard 
deviation 

23.94   21.71  6.46 3.94 23.29  5.52 

Computer (%) 

Mean 3.18   3.72  7.80 26.29 2.86  15.73 
Standard 
deviation 

17.56   18.94  26.83 44.03 16.66  36.41 

Fan (%) 

Mean 22.91   26.70  39.95 69.29 22.89  52.52 
Standard 
deviation 

42.04   44.26  48.99 46.14 42.02  49.94 

A/C (%) 

Mean -  - 0.48 7.67 - 3.56 
Standard 
deviation 

-  - 6.94 26.63 - 18.54 

Fridge (%) 

Mean 10.49   13.41  23.24 51.12 10.56  35.19 
Standard 
deviation 

30.65   34.10  42.24 50.00 30.73  47.76 

Stove (%) 

Mean 0.05   0.53  60.74 84.26 0.28  70.82 
Standard 
deviation 

2.24   7.28  48.84 36.43 5.32  45.47 
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Iron (%) 

Mean 0.19   0.11  50.07 75.83 0.12  61.11 
Standard 
deviation 

4.32   3.37  50.01 42.82 3.47  48.76 

HOUSEHOLD EXPENDITURES 

Food expenditures - Total (annual); FCFA 

Mean 879,559.30   1,097,533.40  1,476,952.02 2,386,708.78 880,165.00  1,866,779.90 
Standard 
deviation 

606,614.20   611,200.92  384,630.40 711,272.64 600,893.70  709,909.78 

Nonfood expenditures - Total (annual); FCFA 

Mean 555,653.80   700,772.26  930,786.95 1,879,683.51 551,330.80  1,337,386.11 
Standard 
deviation 

633,463.10   757,892.98  376,901.41 721,777.52 623,272.70  724,483.19 

Household expenditures, all - Total (annual); FCFA 

Mean 1,482,314.00   1,827,078.50  2,407,738.97 4,266,392.29 1,479,411.00  3,204,166.01 
Standard 
deviation 

968,735.80   996,773.48  398,783.00 982,253.43 957,346.40  1,162,037.18 

Household expenditures, all - Total per Capita (annual); FCFA 

Mean 164,999.50   178,617.70  362,014.73 537,847.55 171,824.70  437,358.54 
Standard 
deviation 

122,520.20   233,224.60  304,917.08 455,084.86 186,511.40  386,540.24 

HOUSEHOLD PRODUCTION 

Agricultural harvest value - Total (annual); FCFA 

Mean 86,873.39   93,618.87  254,971.18 233,206.01 89,506.28  245,644.87 
Standard 
deviation 

282,774.00   305,730.66  857,779.78 974,589.53 308,211.10  909,626.01 

Livestock production value - Total (annual); FCFA 

Mean 20,714.98   32,866.74  60,040.35 76,321.47 23,235.32  67,016.76 
Standard 
deviation 

107,314.80   160,292.20  186,387.63 226,409.44 124,974.60  204,631.81 

Revenues, Nonretail business - Total (annual); FCFA 

Mean 84,593.32   71,746.82  763,894.44 2,013,930.30 78,288.77  1,299,530.83 
Standard 
deviation 

413,540.91   464,817.10  2,898,660.74 7,436,973.42 439,230.60  5,373,602.21 

Revenues, Retail business - Total (annual); FCFA 

Mean 42,082.46   44,212.33  1,230,005.94 2,317,196.28 43,143.77  1,695,863.55 
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Standard 
deviation 

169,011.72   212,150.51  8,257,129.61 11,901,009.44 191,607.30  9,995,923.71 

Notes: All monetary values are in nominal CFA Francs (FCFA).  
Cells with ' - '' represent values for which there are no observations. 

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 within a local economy, 
allowing for detailed analysis of spillovers from policy interventions like monetary transfers. Key features 
of the model include as follows: 

• Theoretical Underpinnings: The model incorporates supply and demand interactions across 
sectors and households, reflecting local economic structures. 

• Calibration Process: The model is parameterized using data from the PNBSF baseline survey and 
the EHCVM survey. This includes initial values for all variables and econometric estimation of 
production and consumption parameters, such as input shares and expenditure patterns. 
Econometrically estimated parameters help capture the responsiveness of local households and 
production activities to income changes. 

• Input-Output Framework: Agricultural and nonagricultural sectors are modeled distinctly, with 
specific inputs (for example, land, labor, capital) and outputs (for example, crops, livestock, retail 
goods). The model also distinguishes between goods produced locally and those sourced 
externally, capturing the dynamics of local versus exogenous markets. Locally produced goods 
may experience price increases if supply is inelastic, amplifying benefits to some producers while 
possibly eroding real benefits for beneficiary and nonbeneficiary households. 

• Sensitivity Analysis: Monte Carlo simulations are employed to test the robustness of the results. 
By repeatedly drawing parameters from their estimated distributions, the model generates 
confidence intervals for all predicted impacts. This approach also highlights the influence of 
market closure and factor supply elasticities on economic outcomes, ensuring reliable insights 
into the variability of multiplier effects under different scenarios. 

Production technologies 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 see Error! Reference source not found.￼.) The estimated 
Cobb-Douglas production and Stone-Geary expenditure functions serve as the behavioral core of the 
LEWIE model. Output elasticities with respect to land, labor, and capital determine how producers in 
each household group respond to changes in demand triggered by transfers. On the consumption side, 
expenditure shares govern how additional income is allocated across goods and services, many of which 
are produced locally. These behavioral parameters feed into the GE structure, allowing the model to 
simulate the direct effects of transfers on recipient households, as well as the indirect effects that ripple 
through production and labor markets. Crucially, the extent of spillovers—reflected in the size of income 
and production multipliers—depends on the degree to which households purchase locally produced 
goods and the capacity of local producers to respond to increased demand. 
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Model Assumptions and Market Context 

Understanding the PNBSF 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, it is 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: 

• 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 it is inelastic), the increased demand will drive up prices, leading to local inflation. 

• "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 monetary transfers affect jobs, prices, and incomes for all households within the 
local economy. 

6. ESTIMATION OF MODEL PARAMETERS 
To estimate production functions by economic sector (crops, livestock, retail, and nonretail) and 
household expenditure shares by sector, we fitted regressions models on the available data from 
the available household survey datasets. We estimated the model parameters econometrically, using 
microdata from the PNBSF for eligible households and the EHCVM 2018 for ineligible households. The 
corresponding survey data were also used to obtain a set of initial values for all variables in the LEWIE 
model as follows: inputs and output by production sector and expenditures by good for each household 
group.  

Expenditure Regressions 

In a GE framework like LEWIE, household consumption is a key channel through which transfers 
affect local production and incomes. To model this linkage, household expenditures must be mapped 
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to the local activities that produce the corresponding goods and services. Thus, while the original 
household survey data provide detailed information on individual consumption items, these are 
aggregated in the model according to the sectors responsible for their production—such as retail, 
livestock, or nonretail services. This structure allows the model to simulate how demand from recipient 
households stimulates supply responses across local economic activities. 

In constructing the LEWIE model, individual household consumption items were aggregated into a 
small number of local production categories to balance model tractability and empirical realism. 
Table 2 lists the four main local production activities represented as follows: 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. 

Household expenditure7 shares by sector were estimated using a seemingly unrelated regressions 
model of total household annual expenditure, by sector, on total household annual expenditure, 
interacted with a dummy variable capturing household’s income group (lower- or higher-income)8 to get 
estimates (and standard errors) by income group.9 We estimated separate regressions for eligible and 
ineligible households. For eligible households, we used PNBSF baseline survey data on total annual 
household expenditures and total annual household expenditures by sector.10 For ineligible households, 
we estimated expenditure regressions using data from the 2018 EHCVM survey. As explained above, we 
divided households by income group based on quintiles of total per capital household consumption. 

Table 2 shows these estimated expenditure shares—that is, how each household group allocates its 
expenditures across locally produced goods and services versus items sourced outside the local 
economy. The marginal expenditure shares tell us the share of an additional FCFA of income that each 
household group spends on each type of good. The largest share of local spending goes to retail goods, 
reflecting household purchases of food staples, personal care items, and other frequently consumed 
goods sold in local shops. Livestock products—such as meat and milk—also represent a meaningful 
portion of local spending, while crop purchases are likely because many households consume food they 
produce themselves. A modest share of expenditure supports local nonretail services like transport, 
repairs, or informal labor. Just over half of all spending leaks out of the local economy through purchases 
of goods and services that are not locally produced. This spending pattern shapes the transmission of 

 
7 In nominal FCFA. 

8 Dummy variable is equal to 0 if household is higher-income; 1 if lower-income.  

9 Stone-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 social safety nets 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 social safety nets 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. 

10 These include only eligible control households from the baseline survey. Expenditure shares for crops, livestock, retail, 
and nonretail sectors were estimated using a seemingly unrelated regression model. Expenditure shares for ‘outside’ 
sector was estimated separately, using a similar estimation model. 
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transfers through the local economy and explains why some sectors, like retail and livestock, experience 
larger multiplier effects than others. 

Table 2: Estimated Household Expenditure Shares, by Household Group. 

Expenditure Shares 
Household Group 

Beneficiaries 
Eligible 

Nonbeneficiaries 
Ineligible Low 

Income 
Ineligible 

High Income 

Crops  
0.08 0.07 0.16 0.12 

(0.004) (0.004) (0.012) (0.008) 

Livestock (meat, livestock 
byproducts)  

0.13 0.14 0.05 0.02 

(0.004) (0.004) (0.006) (0.004) 

Retail  
0.46 0.47 0.59 0.51 

(0.005) (0.006) (0.013) (0.010) 

Nonretail  
0.22 0.22 0.15 0.22 

(0.005) (0.005) (0.012) (0.009) 

Outside goods and services  
0.11 0.10 0.05 0.14 

(0.003) (0.003) (0.006) (0.007) 

Total Avg. HH expenditures 
(CFA) 

1,482,314 1,476,523 2,407,739 4,266,392 

Production Functions 

Households combine factors of production (labor, land, capital, and other purchased factor inputs) 
to produce outputs in each of the activities in which they engage, with technologies described by 
sector-specific Cobb-Douglas production functions. Purchased factor inputs are inputs that may 
display a nonlinear relationship with value-added as described by the Cobb-Douglas production function, 
for example, fertilizer in crop production.11 In addition to purchased factor inputs, productive activities 
may use intermediate inputs, which have a Leontief or fixed-proportion relationship with output. These 
include purchased merchandise, both local and outside goods, as an input for retail, and nonretail 
production activities. 

Table 3, Table 4, and Table 5 report the production function estimates. The panels in these tables 
present production function estimates for crops, livestock, and household nonfarm businesses 
(separated into retail and nonretail activities) sectors.12 Standard errors appear in parentheses 

 
11 To 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. 

12 For each production function, we regressed the log of the output on the factor inputs. For inputs that may have zero 
values, we use the inverse hyperbolic sine transformation (IHST) instead of the log transformation.  



 
 

SASPP Technical Paper Series 
  

  

21 
 

underneath each parameter estimate. Asterisks (*, **, and ***) indicate that an estimated parameter is 
different from zero at the .10, .05, and .01 significance level, respectively. 

Crop regressions 

Estimates of input shares for total crop harvest revenue were estimated by regressing13 total crop 
harvest revenues (in FCFA, logs), including the harvest value of all crops produced by each household 
during the past 12 months for auto consumption, on as follows:14 

- Total land area cultivated during last season; hectares  
- Total day/persons worked in crop production (household and hired labor); days  
- Total value of assets used in crop production during last season (tools, tractor rental costs, etc.); 

FCFAs 
- Total value of other agricultural input costs (improved seeds, fertilizer, pesticides, etc.); FCFAs  

 
 

Table 3 reports the estimated parameters for agricultural production functions across household 
groups. Output elasticities indicate how responsive agricultural output is to changes in inputs. Land and 
labor are the most significant inputs, with moderate capital intensity. These estimates suggest that 
agricultural households are able to expand production in response to increased demand, but land 
constraints may limit the extent of this response in some areas. The Cobb-Douglas structure ensures 
constant returns to scale, and the results are consistent with agricultural production systems in other 
low-income rural contexts.15 

Table 3: Crop Production. 

Crop Production 

Household Group 

Beneficiaries 
Eligible 

Nonbeneficiaries 
Ineligible Low 

Income 
Ineligible 

High Income 

Cultivated Land (Ha) 
0.747*** 0.855*** 0.743*** 0.656*** 

(0.076) (0.041) (0.034) (0.047) 

Labor (family and hired days)  
0.195* 0.111* 0.189*** 0.291*** 

(0.075) (0.027) (0.033) (0.045) 

Crop assets (tractor, cart, 
tools - CFA)  

0.026** 0.029* 0.048*** 0.036*** 

(0.004) (0.009) (0.009) (0.013) 

Crop inputs (improved seeds, 
fertilizer, pesticides, etc. - 

CFA)  

0.033** 0.005 0.019*** 0.017*** 

(0.008) (0.014) (0.008) (0.012) 

 
13 We used a constrained linear regression model, assuming constant returns to scale across all inputs. 

14 Estimates are for eligible control households only, at baseline (2016). 

15 Our model assumes that for every additional unit of input, you get a proportionate increase in output. In our '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. 
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Number of Households 571 581 1,060 488 

Livestock regressions 

Estimates of input shares for total livestock and livestock products revenue were estimated by 
regressing16 total livestock and livestock product revenues (in FCFA, logs), including the value of 
production of all livestock and livestock products produced by each household during the past 12 months 
for auto consumption, on as follows:17 

- Total land area cultivated during last 12 months; hectares18 
- Total day/persons worked in livestock production (household and hired labor) during last 12 

months; days  
- Total herd value of livestock animal stock19 and other capital (tools, tractor rental costs, etc.) used 

in livestock production during last 12 months; FCFAs  
- Total value of other livestock production input costs (veterinary services, other livestock 

production expenses etc.) during last 12 months; FCFAs 
 
The livestock production function estimates in Table 4 show strong returns to capital (livestock 
assets), along with significant contributions from labor. These parameters imply that livestock-keeping 
households are well-positioned to respond to increases in demand—such as those triggered by transfer-
induced spending on animal products. Because land plays a smaller role than in crop production, these 
households may have greater flexibility to scale up output in response to market opportunities. The 
relatively high elasticity with respect to capital highlights the importance of herd size and asset ownership 
in determining household capacity to benefit from spillovers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
16 We used a constrained linear regression model, assuming constant returns to scale across all inputs. 

17 Estimates are for eligible control households only, at baseline (2016). 

18 We use total cultivated area as the survey does not disaggregate land used for livestock production exclusively. This 
seems reasonable as most households use byproducts from crop production as feed for their livestock—sometimes 
households have access to communal grazing areas, but this is hard to quantify and is typically not captured by 
household surveys. Thus, using total land area for crop production by household seems like a good proxy for 
households‘ use of land for livestock production. 

19 We used total heard size at the beginning of the production period as capital, as this is one of the key determinants of 
overall livestock and livestock product production. 
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Table 4: Livestock. 

Livestock Production 

Household Group 

Beneficiaries Eligible 
Nonbeneficiaries 

Ineligible 
Low 

Income 

Ineligible 
High 

Income 

Land (Ha)+  
  0.568*** 0.57*** 

(0.035) (0.046) 

Labor (family and hired days)  
0.205* 0.143 0.28*** 0.308*** 

(0.056) (0.063) (0.033) (0.034) 

Livestock assets (herd stock 12 
months previously - CFA)  

0.778*** 0.832*** 0.152*** 0.122*** 

(0.059) (0.072) (0.030) (0.031) 

Livestock inputs (veterinary 
services, other livestock production 
expenses etc. during last 12 months 

- CFA)  

0.0167** 0.0248 0.114*** 0.109*** 

(0.003) (0.012) (0.011) (0.013) 

Number of Households 102 123 526 276 

Notes: +In the PNBSF dataset livestock land was not available and a proxy of owned land was not significant in 
estimations. 

 

Nonagricultural business regressions 

While the PNBSF survey includes information on revenues for nonagricultural (retail and nonretail) 
businesses, unfortunately it does not have sufficient information on production inputs for 
nonagricultural businesses. This makes it impossible to derive estimates of factor share for these 
nonagricultural household enterprises. As a result, to estimate input shares for nonagricultural 
businesses we had to rely on estimates from the EHCVM 2018 nonagricultural business module. The 
EHCVM 2018 includes a rich set of information about nonagricultural businesses that allowed us to derive 
estimates of factor shares for these sectors. To derive estimates for eligible households, we assume that 
nonagricultural businesses of households in the EHCVM 2018 in the lower-income group are a good proxy 
for nonagricultural businesses of eligible households. While this is a strong assumption, and we would 
have preferred to use only data from eligible household in the PNBSF baseline survey, given the paucity of 
detail on nonagricultural production in the PNBSF baseline survey, and that the EHCVM 2018 is a 
nationally-representative survey of all households in Senegal, using estimates for the lower-income set 
of households from the EHCVM survey seems like a reasonable proxy to use.  

Intermediate input shares include purchased goods used in the production of nonagricultural 
businesses. The ECHVM survey includes information on total purchases of different types of 
intermediate goods, as well as raw materials used in the production of these nonagricultural goods. Using 
this information, we estimated average retail production demands for the different types of intermediate 
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inputs used in this activity which come from crop, livestock, retail, nonretail, and purchases from outside 
the local economy. 

The production function estimates for nonagricultural products, retail and nonretail, respectively, 
appear in Table 5. Estimates of input shares for total nonagricultural retail business value-added were 
estimated by regressing20 total value-added21, excluding intermediate demand, for household retail 
business (in FCFA, logs) during the past 12 months for on as follows: 

- Total persons-days worked in retail production (household and hired labor) during last 12 months; 
days  

- Total current value of productive assets (machinery, mobiliary, other equipment, rolling stock, 
etc.); FCFAs  

 
Estimates of input shares for total nonagricultural nonretail business value-added were obtained by 
regressing22 total value-added23, excluding intermediate demand, for household retail business (in FCFA, 
logs) during the past 12 months on as follows: 

- Total person-days worked in nonretail production (household and hired labor) during the last 12 
months; days  

- Total current value of productive assets (machinery, mobiliary, other equipment, rolling stock, 
etc.); FCFAs. 

 

Table 5 presents the estimated production parameters for nonagricultural household enterprises, 
including both retail and service-oriented businesses. Labor and capital are the primary inputs, with 
variations across household types. Retail businesses, in particular, show high responsiveness to 
increased demand, consistent with the strong multiplier effects observed in the simulations presented in 
the next section. These estimates were drawn primarily from the EHCVM data, as the PNBSF baseline 
survey collected limited information on nonagricultural production. Despite this, the estimated 
elasticities fall within plausible ranges and support a credible calibration of local nonfarm activity 
responses to income shocks. 

 

 

 

 

 
20 We used a constrained linear regression model, assuming constant returns to scale across all inputs. For each 

production function, we regressed the log of the output on the factor inputs. For inputs that may have zero values, we 
use the inverse hyperbolic sine transformation (IHST) instead of the log transformation. 

21 Total revenues and factor variables in the past 12 months were adjusted by ownership share of household in each firm 
the household owns to reflect actual ownership values by each corresponding household. 

22 We used a constrained linear regression model, assuming constant returns to scale across all inputs. For each 
production function, we regressed the log of the output on the factor inputs. For inputs that may have zero values, we 
use the inverse hyperbolic sine transformation (IHST) instead of the log transformation. 

23 Total revenues and factor variables in the past 12 months were adjusted by ownership share of household in each firm 
the household owns to reflect actual ownership values by each corresponding household. 
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Table 5: Retail and Other Nonagricultural Activities. 

Activity Factor All Households 

Retail  

Labor 
0.87 

(0.034) 

Capital 
0.13 

(0.012) 
Number of 

Households 
3455 

Nonretail  

Labor 
0.85 

(0.019) 

Capital 
0.15 

(0.012) 
Number of 

Households 4008 

 

7. SIMULATED IMPACTS OF PNBSF TRANSFERS 
The LEWIE model was used to simulate the local economy impacts of PNBSF transfers. These 
impacts are presented as impacts of a given (for example, 100) FCF transfer to beneficiaries. Dividing 
these impacts by the size of the transfer yields a conventional income multiplier, or impact per FCF 
transferred to beneficiaries.  

The immediate effect of PNBSF transfers 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. 

Nominal Income Impacts 

The LEWIE analysis reveals that PNBSF monetary transfers are likely to generate significant income 
multipliers, as illustrated in Table 6. Every 100 FCFA transferred to beneficiary households results in a 
nominal (monetary) income gain of 200 FCFA, or a monetary income multiplier of 2.0 (Column 1).24 This 
includes the 100 FCFA transferred to beneficiary households plus a local income spillover of an additional 
100 FCFA created by the stimulus to local production. Beneficiaries enjoy the largest income gain: they 
receive the FCFA transferred plus an additional 5 FCFA in the form of spillovers. The other three groups do 
not benefit directly from the PNBSF program; however, they do benefit from local income spillovers. Most 

 
24 Multiplier effects are similar if the transfer goes to eligible nonbeneficiary households. This is due primarily to similarities 

in spending patterns between the two eligible groups. 
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spillovers accrue to households that are not eligible for FCFA transfers, which are more likely than eligible 
households to receive wages and profits from local production activities. The largest spillovers go to 
ineligible high-income households: their income increases by 53 per 100 FCFA transferred to eligible 
beneficiary households. Ineligible low-income households receive 37 FCFA.  

These results reflect a general finding across LEWIE applications: spillovers tend to accrue most to 
households with the capacity to respond to increased local demand. In this case, high-income ineligible 
households often operate the retail shops, transport services, and livestock enterprises that supply goods 
and services consumed by beneficiary households. As transfers increase consumption—particularly of 
locally available products—these better-off producers capture a disproportionate share of the resulting 
income gains. While the poorest areas may receive more transfers per capita, they often lack the 
productive assets needed to fully absorb new demand, causing some of the economic benefits to leak 
outward to households with greater supply-side capacity. 

Real Income Impacts 

Assumptions about prices are central to the functioning of the LEWIE model. We model locally 
produced crops, livestock, and retail and nonretail goods, as endogenously determined prices, whereas 
outside good prices are determined exogenously.25 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 
is not perfectly elastic, increased demand from transfers can lead to upward pressure on the prices of 
nontradables.  

In this context, the PNBSF monetary transfers stimulate local production and raise household 
incomes, but they also contribute to local price inflation. Figure 1 illustrates the price elasticity with 
respect to a 100 FCFA transfer as follows: the transfer increases beneficiaries’ exogenous income by 0.23 
percent, while prices in the local economy rise by 0.33 percent. This yields a price elasticity of 1.44, 
meaning that for every 1 percent increase in transfers, prices rise by 1.44 percent.  

 

 

 

 

 

 

 

 
25  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 that remain 
unchanged by any local stimulus to the economy, such as the PNBSF monetary transfers. 
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Figure 1: The PNBSF 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 6 shows a total real income 
gain of 150 per 100 FCFA transferred to beneficiaries, or a real income multiplier of 1.5. The real-income 
multiplier, although smaller than the nominal one, is still significantly greater than zero, as indicated by 
the confidence intervals (CIs) at the bottom of the table.26   

Table 6: Income Multiplier Effects of a 1-FCFA Transfer to Eligible Beneficiary Households. 

Household Group 
Impact Per FCFA Transferred to Eligible Beneficiary 

Households 
Nominal Impact Real Impact 

Beneficiaries 1.05 1.03 
Eligible 

Nonbeneficiaries 
0.05 0.03 

Ineligible Low 
Income 

0.37 0.20 

Ineligible High 
Income 

0.53 0.25 

 
26 The Monte Carlo method of constructing confidence intervals entails making 1,000 random draws from all parameter 

distributions, using these to create as many base models; then using each base model to simulate the same FCFA 
transfer. The 95 percent CI is created by eliminating the highest and lowest 2.5 percent of outcomes. This is akin but not 
identical to generating confidence intervals in statistics. It can be viewed as a sort of extreme sensitivity analysis 
involving all model parameters simultaneously.  Precisely estimated model coefficients generally produce tighter CIs. 
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Total 1.999 1.5 
95% CI [1.995, 2.002] [1.5, 1.51] 

 

Figure 2 shows the production multiplier effects per 100 FCFAs transferred to beneficiary 
households, by both sector and household group. The largest local production impacts are on retail 
and nonretail activities carried out by the two ineligible household groups. Gross income of retail 
establishments of ineligible high-income households rise by 75 FCFA per 100 FCFA transferred to 
beneficiaries, and gross income of nonretail nonfarm activities increases by 25 FCFA. Impacts on retail 
and nonretail activities of ineligible low-income households are smaller but still meaningful as follows: 
29 and 11 FCFA respectively. Impacts on crop and livestock activities are smaller. The two eligible 
household groups have few productive assets and receive a negligible share of local production gains. 

Figure 2: The largest production impacts of PNBSF transfers are on retail and nonretail nonfarm activities carried out by 
ineligible household groups. 

 

The program’s impacts on local wages are illustrated in Figure 3. This figure shows the FCFA change in 
wages paid by activities carried out by each household group. Impacts on wage payments, like output, are 
highest in activities carried out by the two ineligible groups and highest for ineligible high-income 
households. Each 100 FCFA transferred to eligible beneficiary households increases wage payments by 
ineligible high- and low-income households by 50 and 21 FCFA, respectively. The sum of these gives the 
total impact of 100 FCFA transferred to eligible beneficiary households on wages paid in the local 
economy, which is 71 FCFA. These impacts on wage payments result from the expansion in production 
stimulated by higher demands by both beneficiary and (both eligible and ineligible) nonbeneficiary 
households.  
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Figure 3: The largest wage payment impacts of PNBSF transfers are in activities carried out by ineligible household 
groups. 

 

Note: The figure shows total wages paid by activities carried out by each household group. 

The model does not directly provide estimates of employment effects, 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 social safety net transferred to 
eligible households (in hundreds of FCFA) times the multipliers per 100 FCFA in Figure 2. 

2. Divide that by the average daily wage for each household group, which was estimated 
from the data.27   

The program transferred a total of 30bn FCFA to beneficiary households in 2018 (World Bank and 
DGPSN 2023). This, divided by 100, and multiplied by the wages paid multipliers in Figure 2 yields the 
annual impact of the program on wages for each household group. Dividing these numbers by the average 
daily wages for each of the groups yields the employment results in Table 7 with a total estimated impact 
of the social safety net program on employment of 4.12 million worker-days or 15,828 full-time 
equivalents (FTEs).  

 

 

 
27 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 7: Employment Effects of a 30bn-FCFA Transfer to Beneficiary Households. 

Household Group Labor Days FTEs 

Beneficiaries 124,795 480 

Eligible Nonbeneficiaries 103,591 398 

Ineligible Low Income 1,450,643 5,579 

Ineligible High Income 2,436,135 9,370 

Total 4,115,164 15,828 
 

These findings collectively demonstrate the transformative potential of the PNBSF program to 
stimulate local economies, including the spillovers it creates in local economies. They also suggest 
possible targets for interventions to enhance and/or influence the distribution of these spillovers. For 
example, complementary interventions aimed at making local production activities more productive 
could increase production and income multipliers by making local supply response more responsive, or 
elastic, with respect to changes in local demand. Improving poor households’ access to these activities, 
as owners or workers, could ensure more equitable outcomes by directing more spillovers to 
disadvantaged groups. 

8. LIMITATIONS AND CAVEATS 
While the LEWIE model and survey data provide a powerful framework for analyzing the local economy-
wide effects of PNBSF monetary transfers, several limitations and caveats should be kept in mind when 
interpreting the results. 

Timing and comparability of data sources: As noted earlier, the PNBSF baseline survey was conducted 
in 2016, just prior to the first transfers for the fourth wave of beneficiaries. In contrast, the EHCVM 2018–
2019 data reflect conditions after multiple rounds of monetary transfers had already occurred, including 
for some households that began receiving transfers as early as 2013. As such, estimates derived from the 
EHCVM—particularly for ineligible households and nonagricultural enterprise behavior—may already 
incorporate program-induced effects, including spillovers. While care was taken to separate household 
groups and use pretreatment data for beneficiaries where available, this mismatch in timing could 
influence parameter estimates used in the LEWIE calibration. 

Incomplete coverage of ineligible households: Because the PNBSF survey did not include ineligible 
households, we relied on the EHCVM to represent this group. Although this approach allowed us to 
capture spillover channels, it is possible that the ineligible households in the EHCVM are not fully 
comparable in local economic context to those excluded from the PNBSF sample frame, especially in 
cases where regional or community-level heterogeneity matters. 

Limited information on nonagricultural production: The PNBSF baseline survey collected only partial 
data on nonagricultural household enterprises. As a result, estimates of production functions for the retail 
and nonretail sectors rely on EHCVM data from lower-income households as proxies for eligible groups. 
While this is a pragmatic solution, it introduces additional uncertainty, particularly if business 
characteristics differ between surveys. 
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General limitations of LEWIE simulations: Finally, while LEWIE offers important advantages over 
traditional impact evaluation methods—particularly in capturing spillovers and local GE effects—it also 
has limitations. LEWIE models are partial in scope, typically focusing on local economies defined by 
survey boundaries, and do not account for broader national or international market dynamics. Moreover, 
the results are dependent on structural assumptions, including functional forms, market closure rules, 
and estimated behavioral parameters, all of which may vary across contexts. Like any modeling approach, 
LEWIE should be viewed as one tool among many, offering a complementary perspective to experimental 
or quasi-experimental designs, which emphasize internal validity but often ignore GE effects. 

9. CONCLUSION 
The LEWIE simulations presented in this report demonstrate the potential of PNBSF transfers to 
boost local economies in Senegal, with spillover effects amplifying their overall impact beyond 
direct beneficiaries. By generating income multipliers exceeding the amount transferred, the program 
highlights the value of monetary transfers as a tool for addressing welfare needs of beneficiaries, while at 
the same time fostering local economic growth. 

These findings also underscore critical policy implications. The existence of production, income, and 
employment spillovers suggest that programs like the PNBSF can be a means to alleviate poverty and 
improve welfare for beneficiaries while promoting economic growth in the poor regions usually targeted 
by these programs. Nevertheless, the concentration of local production spillovers in nonfarm activities 
may suggest a need to complement transfers with interventions aimed at increasing the supply response 
of activities that receive few benefits; in the present case, crop and livestock activities. Similarly, 
improving poor households’ access to local production activities could redirect some of the indirect 
benefits of monetary interventions towards the most vulnerable household groups. Spillovers to 
nonbeneficiaries are important in spreading benefits through local economies, and they can help 
promote “buy-in” by nonbeneficiaries. Ensuring greater access to positive spillovers could be a way to 
increase benefits to treated groups and possibly promote these groups’ eventual graduation from the 
program.  

Despite its strengths, this study has some limitations. For instance, the reliance on baseline survey 
data to construct models may limit insights into longer-term impacts and behavioral changes over time. 
Studies comparing LEWIE and experimental estimates of monetary transfer multipliers provide evidence 
that local economies evolve in ways that may increase multiplier effects over relatively short periods of 
time (Gupta et al., 2018; Egger et al., 2022). Future research should incorporate longitudinal data from 
multiple survey rounds (2-3 years or more) to explore dynamic effects and resilience outcomes, while 
assessing the interactions between social safety nets and other policy interventions, such as agricultural 
subsidies or microfinance programs. The LEWIE framework provides a powerful tool, alone or in 
combination with experiments, to evaluate social safety net programs, offering actionable insights for 
policymakers and development practitioners. By capturing both direct and indirect impacts, it can provide 
a more comprehensive understanding of the economic implications of monetary transfers than is 
available from studies focusing solely on eligible households, and it can inform more effective and 
comprehensive development policies. 

 

 

 



 
 

SASPP Technical Paper Series 
  

  

32 
 

BIBLIOGRAPHY 
Davis, Benjamin, Sudhanshu Handa, Nicola Hypher, Natalia Winder Rossi, Paul Winters, and Jennifer 

Yablonski. 2016. From Evidence to Action: The Story of Cash Transfers and Impact Evaluation in 
Sub-Saharan Africa. Oxford: Oxford University Press. 

Egger, Dennis, Johannes Haushofer, Edward Miguel, Paul Niehaus, and Michael Walker. 2022. “General 
Equilibrium Effects of Cash Transfers: Experimental Evidence from Kenya.” Econometrica 90 (6): 
2603–43. https://doi.org/10.3982/ecta17945. 

 
Ferré, Celine. 2017. “Sénégal - Résultats de L’enquête de Ligne de Reference : Programme National de 

Bourses Sociales Familiales (PNBSF).” (French). Washington: DC: World Bank Group. 
http://documents.worldbank.org/curated/en/296901510833342709/Senegal-R. 

 
Filipski, Mateusz J., J. Edward Taylor, Karen E. Thome, and Benjamin Davis. 2015. "Effects of Treatment 

Beyond the Treated: A General Equilibrium Impact Evaluation of Lesotho’s Cash Grants Program." 
Agricultural Economics 46 (2): 227–243. https://doi.org/10.1111/agec.12153. 

Gertler, Paul. 2004. "Do Conditional Cash Transfers Improve Child Health? Evidence from PROGRESA's 
Control Randomized Experiment." American Economic Review 94 (2): 336–341. 
https://doi.org/10.1257/0002828041302109 

Gupta, Anubhab, J. Edward Taylor, Mateusz J. Filipski, Ousmane Niang, and Abdelaziz Elmarzougui. 2017. 
"Heterogeneous Spillovers from SCTs: Evidence from Lesotho." Working Paper, Department of 
Agricultural and Resource Economics, University of California, Davis. 

Taylor, Edward, J., Karen Thome, and Mateusz J. Filipski. 2016. "Local Economy-Wide Impact Evaluation 
of Social Cash Transfer Programmes." In From Evidence to Action: The Story of Cash Transfers and 
Impact Evaluation in Sub-Saharan Africa, edited by Benjamin Davis, Sudhanshu Handa, Nicola 
Hypher, Natalia Winder Rossi, Paul Winters, and Jennifer Yablonski, 89–114. Oxford, UK: Oxford 
University Press. 

Taylor, Edward, J. and Mateusz J. Filipski. 2014. Beyond Experiments in Development Economics: Local 
Economy-wide Impact Evaluation. Oxford: Oxford University Press. 

Thome, Karen, J. Edward Taylor, and Mateusz J. Filipski. 2013. "The Local Economy Impacts of Social Cash 
Transfers: A Comparative Analysis of Seven Sub-Saharan Countries." American Journal of 
Agricultural Economics 95 (5): 1338–1344. 

World Bank. 2022. “Enquête Harmonisée Sur Le Conditions de Vie Des Ménages 2018-2019 - Senegal.” 
World Bank. 2022. https://microdata.worldbank.org/catalog/4297. 

World Bank and DGPSN (Délégation Générale à la Protection Sociale et à la Solidarité Nationale). 2023. 
Rapport d’Évaluation d’Impact du Programme National de Bourses de Sécurité Familiale (PNBSF) 
(French). Washington, DC: World Bank Group.  

 

 

https://doi.org/10.3982/ecta17945
http://documents.worldbank.org/curated/en/296901510833342709/Senegal-R
https://doi.org/10.1111/agec.12153
https://doi.org/10.1257/0002828041302109
https://microdata.worldbank.org/catalog/4297


 
 

SASPP Technical Paper Series 
  

  

33 
 

APPENDIX A: 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. 

A.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: 

𝑄𝑖 = 𝐴𝑖𝐿𝑖
𝛼1𝑖𝐾𝑖

𝛼2𝑖𝑇𝑖
𝛼3𝑖𝜀𝑖 

where: 

• 𝑄𝑖 is the value of output in sector i. 

• 𝐿𝑖, 𝐾, and 𝑇𝑖  are the quantities of labor, capital, and land used in sector i. 

• 𝐴𝑖 is a Hicks-neutral efficiency parameter. 

• 𝛼1𝑖, 𝛼2𝑖, and 𝛼3𝑖  are the output elasticities for labor, capital, and land, respectively. 

• 𝜀𝑖  is a stochastic 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: 𝛼1𝑖 + 𝛼2𝑖 + 𝛼3𝑖 = 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 general equilibrium 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: 

𝑥𝑖,ℎ = 𝛽𝑖,ℎ𝑌ℎ/𝑃𝑖 

where: 
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• 𝑥𝑖,ℎ is the quantity of good i consumed by household group h. 

• 𝑃𝑖  is the price of good i. 

• 𝑌ℎ  is the total income of household group h. 

• 𝛽𝑖,ℎ  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 𝛽𝑖,ℎ  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. 

A.2 Parameter Estimation and Calibration 

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

1. Estimation of Behavioral Parameters: The output elasticities (𝛼1𝑖, 𝛼2𝑖, and 𝛼3𝑖) for the Cobb-
Douglas production functions and the marginal budget shares (𝛽𝑖,ℎ) 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. 

A.3 Model Solution 

The LEWIE model is 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: 

• Defining the initial baseline equilibrium. 

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

• 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 social safety net program on the local economy. 

 

 

 



 
 

SASPP Technical Paper Series 
  

  

35 
 

Acknowledgements 

The SASPP is a multi-donor trust fund managed by the World Bank that supports the 
strengthening of adaptive social protection systems in the Sahel (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 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. 

 

© 2026 International Bank for Reconstruction and Development/The World Bank   
1818 H Street NW   
Washington DC 20433   
Telephone: 202-473-1000   
Internet: www.worldbank.org   
   
This work is a product of the staff of The World Bank with external contributions. The findings, 
interpretations, and conclusions expressed in this work do not necessarily reflect the views of The 
World Bank, its Board of Executive Directors, or the governments they represent.   
   
The World Bank does not guarantee the accuracy, completeness, or currency of the data included 
in this work and does not assume responsibility for any errors, omissions, or discrepancies in the 
information, or liability with respect to the use of or failure to use the information, methods, 
processes, or conclusions set forth. The boundaries, colors, denominations, and other information 
shown on any map in this work do not imply any judgment on the part of The World Bank concerning 
the legal status of any territory or the endorsement or acceptance of such boundaries.   
   
Nothing herein shall constitute or be construed or considered to be a limitation upon or waiver of the 
privileges and immunities of The World Bank, all of which are specifically reserved.  
   
Rights and Permissions   
   
The material in this work is subject to copyright. Because The World Bank encourages dissemination 
of its knowledge, this work may be reproduced, in whole or in part, for noncommercial purposes as 
long as full attribution to this work is given.   
   
Any queries on rights and licenses, including subsidiary rights, should be addressed to World Bank 
Publications, The World Bank, 1818 H Street NW, Washington, DC 20433, USA; fax: 202-522-2625; 
e-mail: pubrights@worldbank.org.   
 

 

 

 

 

 
 

 

 

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

	SUMMARY
	Social safety net programs are critical tools for addressing poverty and social exclusion in developing economies. Their appeal lies not only in their direct support to vulnerable households but also in their potential to stimulate broader economic i...
	1. THE CASE FOR A LOCAL ECONOMY-WIDE IMPACT EVALUATION (LEWIE) MODEL
	1.1 What is LEWIE?

	2. SENEGAL’S PNBSF
	2.1 Transfer Sizes and Frequency
	2.2 Coverage and Duration

	3. DATA FOR THE STUDY
	The PNBSF Survey
	The EHCVM

	4. HOUSEHOLD TAXONOMY AND DESCRIPTIVE STATISTICS
	5. MODEL CONSTRUCTION
	Model Assumptions and Market Context

	6. ESTIMATION OF MODEL PARAMETERS
	Expenditure Regressions
	Production Functions
	Crop regressions
	Livestock regressions
	Nonagricultural business regressions

	7. SIMULATED IMPACTS OF PNBSF TRANSFERS
	Nominal Income Impacts
	Real Income Impacts

	8. LIMITATIONS AND CAVEATS
	9. CONCLUSION
	BIBLIOGRAPHY
	APPENDIX A: LEWIE MODEL TECHNICAL SPECIFICATIONS
	A.1 Functional Forms and Behavioral Assumptions
	Production Functions
	Household Expenditure Functions

	A.2 Parameter Estimation and Calibration
	A.3 Model Solution


