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Abstract 

The Home-Grown School Feeding Programme (HGSFP) provides a link between smallholder farmers and institutional markets, 

possibly for enhancing household productivity and income. However, empirical evidence on farmers’ engagement decisions and 

the programme's effect on income remains unknown. This study evaluates the determinants of HGSFP participation and its 

impact on smallholder farmers' household income. Survey data were collected from 384 households (200 participants and 184 

non-participants in HGSFP) in the 2025 cropping production year. An Endogenous Switching Regression model was used to 

account for non-randomness in programme engagement and to evaluate counterfactual treatment effects. Participation was 

positively and statistically significantly influenced by awareness of school tendering procedures, farmer-group membership, land 

size owned, radio ownership, distance to extension services, and children currently attending public primary schools, but had a 

negative effect with herd ownership and off-farm income. The evaluated Average Treatment effect on Treated (ATE) was 

[ATE=2.1519, p<0.01], while the Average Treatment Effect on the Untreated (ATU) was [ATU=2.7762, p<0.01], showing 

significant probable income gains amongst currently excluded from HGSFP. The findings illustrate that HGSFP can work not 

only as a school-feeding intervention but also as an institutional market system for enhancing smallholder farmers’ welfare. The 

policy framework should combine programme expansion with enhanced access to farmer organizations, credit, extension 

services, and procurement information. The ATU estimates offer a basis for targeted programme expansion in terms of 

socioeconomic, institutional, and agroecological criteria, mainly for eligible non-participant households with higher potential 

income gains. 
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1. Introduction

Agriculture plays a significant role in economic growth, ru-

ral development, food security, nutrition, employment, and ru-

ral livelihoods in developing countries Most participants in ru-

ral agriculture are smallholder farmers who produce food to 

feed the ever-growing populations in rural and urban areas, 

thereby contributing greatly to food security, nutrition, and ru-

ral livelihoods [1]. Smallholder farmers contribute a greater 

share of domestically consumed food but are constrained by 
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numerous obstacles that diminish their productivity and in-

come [2, 3]. The main limitations affecting smallholder farm-

ers are poor access to profitable markets, poor infrastructure, 

price volatility of produce, and weak institutional support ser-

vices, which undermine their contribution to the national food 

system [4-7]. Government, non-governmental organizations, 

and development agencies have collaborated to reduce these 

challenges by encouraging institutional procurement pro-

grams that create stable markets for smallholder farmers while 

simultaneously addressing food insecurity and malnutrition 

among schoolchildren [8, 9]. 

The Homegrown School Feeding Programme (HGSFP) 

was introduced as an innovative strategy to connect agricul-

tural production with social security by sourcing food locally 

from smallholder farmers to supply schools. The institutional 

procurement system was aimed at improving local agricultural 

markets, enhancing food security and dietary diversity, and 

improving the quality of education amongst school children 

[8, 9]. Previously, conventional school feeding programme 

schools relied on procurement of food from external produc-

ers. At the same time, HGSFP creates structural demand for 

locally produced food, thus providing smallholder farmers 

with consistent markets, lowering transaction costs and im-

proving local agricultural commercialization [2, 8]. The 

HGSFP enhances dietary diversity among schoolchildren 

while promoting local economic development by increasing 

agricultural trade (Desalegn et al., 2022) [2]. 

Globally, the introduction of the Homegrown School Feed-

ing Programme is highlighted for its potential to improve ag-

ricultural development, education, food security, nutrition, 

and rural transformation [3]. The institutional procurement 

programme creates economic benefits that extend beyond the 

engagement of smallholder farmers by promoting local value 

chains and opening opportunities for local traders, input sup-

pliers, transport service providers, and rural labor markets. 

HGSFP stimulates demand for locally produced food [8, 10]. 

Recent studies evaluated the effect of HGSFP using a local 

economy-wide Impact Evaluation Model. They reported that 

for every Kenya Shilling invested in Kenya’s Home-Grown 

School Feeding Programme, there is an overall income multi-

plier of approximately 2.26 [2]. They concluded that the 

school feeding programme improves local economic growth 

and education quality. 

Furthermore, participation in HGSFP enhances smallholder 

farmers’ access to structural markets by creating anticipated 

institutional demand for locally produced agricultural prod-

ucts. Integration of smallholder farmers into supplying school 

meals strengthens market linkages, reduces market uncertain-

ties, and improves engagement in higher-value agricultural 

markets [2, 9]. A study conducted found unequal access to the 

HGSFP market, attributed to procurement procedures, farm-

ers' ability, and low utilization of digital marketing platforms, 

while the programme presents critical opportunities for en-

hancing smallholder farmers' engagement in formal markets 

[2]. Another study reported a significant positive effect of 

HGSFP on food security among smallholder farmers who en-

gaged in the programme, indicating a broader livelihood effect 

associated with institutional food procurement [11]. 

Existing literature on the Home-Grown School Feeding 

Programme mainly focused on market participation, food se-

curity, children's nutrition, quality of education, project imple-

mentation and local spillover effects. There is limited research 

on rigorous estimates of the causal effect of HGSFP engage-

ment on smallholder farmers' household income, using robust 

effect analysis models that control for self-selection bias aris-

ing from observable and unobservable characteristics of the 

farmers' households [3, 8, 9]. Moreover, the effect of the pro-

gramme differs across countries and regions due to variations 

in procurement systems, institutional capacities, payment 

methods, and farmers’ ability to meet procurement require-

ments [9]. 

Therefore, this study determines the effects of participation 

in the Home-Grown School Feeding Programme on the house-

hold income of smallholder farmers in Bomet County. The 

study exclusively examines whether engagement in the pro-

gramme significantly affects household income after account-

ing for selection bias arising from observable and unobserva-

ble farm and household characteristics. Using an endogenous 

switching regression model, the study evaluates the causal ef-

fect of HGSFP participation while accounting for potential se-

lection bias and endogeneity that influence the decision to par-

ticipate in the programme and the outcome, which is house-

hold income [12, 13]. 

This study contributes to the emerging stock of knowledge 

on institutional procurement systems and rural agricultural de-

velopment in various ways. The study provides empirical ev-

idence on the effect of participation in HGSFP on the income 

of smallholder farmers. The study used an impact evaluation 

framework to estimate the effect of HGSFP, while concur-

rently addressing selection bias and endogeneity. Findings 

from this study provide relevant policy evidence to support 

government and NGOs in designing a procurement system 

that maximizes the welfare benefits of HGSFP by strengthen-

ing local food systems and enhancing sustainable rural devel-

opment. 

2. Literature Review

The Home-Grown School Feeding Programme (HGSFP)

has been widely used as a food system initiative that connects 

school nutrition with local agricultural development, rural 

economic activities and social protection. The HGSFP creates 

a forecastable institutional market for locally produced food, 

reduces market uncertainty, creates employment and income 

generation, and enhances agricultural commercialization [14]. 

Currently, empirical evidence from Kenya reaffirms this 

broader economic impact: the national Home-Grown School 

Meal Programme produced an income multiplier effect of ap-

proximately 2.226, with the greatest gains accruing to busi-

nesses and farmer households engaging in school meals [15]. 
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However, the distribution of the gains relies primarily on 

smallholder farmers’ access to information and adequate com-

petition within the institutional procurement procedure. 

In Kenya, the decentralized procurement system has not 

consistently translated into significant smallholder farmer par-

ticipation in the programme. Recent studies from Kitui, Kilifi, 

and Tharaka Nithi counties reported that only 37.5% of 

farmer-based organizations and 22.8% of smallholder farmers 

have access to institutional markets through HGSFP. Schools 

depend mainly on traders and brokers, with the majority of the 

schools applying a manual tendering system. Farmers and 

farmer-based organizations face constraints such as low prices, 

poor transport infrastructure, and inadequate market surplus, 

which limit their participation in HGSFP. Food deliveries usu-

ally take more than 10 days after tendering publication, expos-

ing weak procurement coordination and supply-chain respon-

siveness [1]. Even though mobile phone procurement plat-

forms are viewed as transparent and faster than the manual 

tendering procedure, their utilization remains low, suggesting 

that digitalization alone cannot solve underlying supply and 

capacity constraints. 

This limitation occurs within a wider institutional environ-

ment characterized by unequal programme distribution, scarce 

resources, and imperfect integration of local producers into 

school meal supply chains. Kenya’s 2023 to 2030 School 

Meal Programme scale-up aims to evolve to universal cover-

age. Still, current policy evidence identifies exclusion, re-

gional marginalization, dependence on local inputs, and the 

lack of involvement of local farmers as regular barriers for 

achieving the maximum agricultural development potential of 

HGSF [16]. The evolution of the 2025 STEP -School Feeding 

Programme further illustrates the policy concern that the pro-

curement system needs high inclusivity, equity, and sustaina-

bility, especially in connecting youths, women, people with 

disabilities, and smallholder farmers to HGSFP [4]. Therefore, 

the effectiveness of HGSFP depends on existing institutional 

demand and farmers' capability to meet procurement require-

ments in terms of logistics, finance aggregation, and quality 

and quantity requirements. 

Farmers’ engagement is subsequently shaped by household 

access to productive resources and institutional market access. 

Currently, empirical evidence from Kenya shows that engage-

ment is related to access to procurement information, produc-

tive resources, and membership in farmer-based organizations. 

Whereas poor infrastructure, lack of awareness of procure-

ment procedures, and inadequate production capacity con-

strain access to institutional markets [1]. These reports agree 

with studies showing that extension, credit, farmer groups, 

and market information decrease transaction costs and en-

hance engagement in structural agricultural markets [6, 14]. 

Household income effects are heterogeneous, as farmers vary 

in terms of access to productive assets, institutional linkages, 

market access, and ability to meet school procurement re-

quirements. 

Despite the increasing empirical evidence on the wider eco-

nomic gains of school feeding programmes, there is limited 

research on factors influencing smallholder farmers' participa-

tion in the programme and its causal effects on household in-

come in Kenya. Existing research has mainly focused on nu-

trition, food security, quality of education, school attendance, 

programme implementation, and market access, with farmer-

level income effects remaining less explored [1]. This distinc-

tion is useful as smallholder farmers’ engagement in the pro-

gramme varies systematically from non-involvement in ob-

servable traits such as land size, access to extension, credit, 

and membership of farmers' groups to unobservable traits such 

as risk preferences, motivations, and entrepreneurial abilities. 

Furthermore, recent research evidence illustrates that 

HGSFP enhance smallholder household welfare, useful con-

textual and methodological gaps exist. Research applying Pro-

pensity Score Matching (PSM) and linking treatment-effect 

methods is limited by bias from unobservable traits affecting 

decisions to participate and programme outcome effects. At 

the same time, most descriptive studies conducted on HGSFP 

do not identify causal effects. Recent research conducted in 

Kenya captures only aggregate income spillover effects, rather 

than counterfactual income benefits accruing to beneficiaries 

and non-beneficiaries of the programme. This study addresses 

these gaps by using an Endogenous Switching Regression 

model to evaluate drivers of participation and the counterfac-

tual effects of engagement in HGSFP on smallholder farmers' 

household income. 

3. Research Methodology 

3.1. Study Area 

The study was conducted in Bomet county, located in the 

Rift Valley, Kenya, bordering Kericho County to the north, 

Narok County to the southeast, Nyamira County to the west, 

and Nakuru County to the northeast. Agriculture is the main 

source of livelihood for the majority of the population in the 

county and is dominated by smallholder farmers cultivating 

beans, maize, vegetables, fruits, bananas, and tea as the main 

cash crop [17]. Dairy production is also a main source of in-

come for the majority of households in the county. The county 

experiences suitable agro-ecological conditions, but most 

smallholder farmers are constrained by limited market access, 

volatile prices of agricultural produce, limited access to finan-

cial resources, and inadequate access to agricultural advisory 

services. Bomet county was selected as one of the counties 

promoting the implementation of HGSFP, which offers oppor-

tunities to estimate whether engagement in HGSFP contrib-

utes significantly to enhancing the household income of small-

holder farmers [18]. 

3.2. Research Design 

The study used a cross-sectional research design applying a 
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quantitative effect evaluation method to compare household 

income for participants in HGSFP and non-participants. Par-

ticipation in the program was non-random, as smallholder 

farmers self-select into the program. Therefore, a suitable es-

timation method was used to control self-selection bias and to 

evaluate the program's effect on household income. The study 

used primary data collected through face-to-face interviews 

using structured questionnaires. The questionnaire was pre-

tested and tested for reliability and validity before actual data 

collection. 

3.3. Sampling Procedure 

A multistage sampling technique was used to sample small-

holder farmers for the study. In the first stage, Sotik sub-

county was purposively selected based on the high number of 

participants in HGSFP. In the second stage, two wards, Che-

magel and Ndanai, were purposively selected, as they had a 

higher number of farmers in the program than other wards. 

This raise a limitation to the study that spatial, infrastructural 

and agroecological variations between Chemagel and Ndanai 

wards were not measured directly. The residuals confounding 

from unobservable ward-level variations cannot be ruled out 

after controlling even observable traits. In the third stage, a list 

of beneficiaries was obtained from the ward agricultural office, 

and from this list, farmers were selected using simple random 

sampling. Proportional-to-size sampling was used to select 

200 beneficiaries and 184 non-beneficiaries. Comparison 

groups for non-beneficiaries were selected from the same 

wards with similar agro-ecological and market conditions. 

The inclusion of farmers from similar communities was in-

tended to enhance the contrast between the treatment and con-

trol groups. 

 

3.4. Sample Size Determination 

The sample size for the study was derived from employing [18] 

formular for finite population. The formula has been mostly used 

in various research as it provides simplified approach for compu-

ting suitable sample size if the study population is known with 

certainty and required precision level has been specified. The for-

mula is expressed as shown in equation (1). 

𝑛 =
𝑁

1+𝑁(𝑒2)
                  (1) 

Where n is the required sample size, N is the target popula-

tion, e is the level of precision. For this study the target popu-

lation consists of 9,600 smallholder farmers eligible to engage 

in Home-Grown School Feeding Program in Chemagel and 

Ndanai wards in Bomet county. A margin of error of 5% was 

adopted at 95% confidence level, as recommended in social 

research. The values were substituted in Yamene’s formula as 

shown in equation (2). 

𝑛 =
𝑁

1+𝑁(𝑒2)
=

9600

1+9600(0.0052)
=

9600

25
= 384   (2) 

Therefore, a total of 384 smallholder farmers were sampled 

for the study. The sample consists of 200 farmers who partic-

ipated in HGSFP and 184 non-participants smallholder farm-

ers. Participants and non-participants were sampled randomly 

from Ndanai and Chemagel wards in proportion in their re-

spective populations to achieve adequate representation as 

presented in equation (3) and computed in Table 1. 

𝑛𝑖 =
𝑁𝑖

𝑁
× 𝑛              (3) 

Where, 𝑛𝑖  is size of the ward i, 𝑁𝑖  is the population in 

ward i, 𝑁 is the total population and 𝑛 is the total sample 

size. 

Table 1. Distribution of Targeted Population and sample size in the study area. 

Ward Sampling Frame Overall Participants Non-participants 

Chemagel 4325 
4325

9600
× 384 = 173  106 67 

Ndanai 5275 
5275

9600
× 384 = 211  94 117 

Total population 9600 384 200 184 

 

4. Analytical Framework 

Household income was measured as the total annual income 

earned by the household from various activities during 2025 

production year. The study considered agricultural and non-

agricultural sources to present overall economic status of the 

household. To reduce potential recall bias in reporting yearly 

household income, the production year 2025 was proportion 

into main and short seasons for production and income com-

ponent separately other than a single annual income estimate 
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through probing. Data was collected on recall quantity pro-

duced, sold, price per unit and computing income from vari-

ous sources. The reported components were summed to get 

total household income per year as shown inequation (4). 

𝑌𝑖 = 𝑌1𝑖 + 𝑌2𝑖 +  𝑌3𝑖 + 𝑌4𝑖 + 𝑌5𝑖          (4) 

Where, 𝑌𝑖  represents the total annual household income 

for household I, 𝑌1𝑖  income from crop production, 𝑌2𝑖  in-

come from livestock activities, 𝑌3𝑖  income from off-farm 

employment, 𝑌4𝑖 income from non-farm businesses and 𝑌5𝑖 

other farm income from other sources such as remittances and 

transfer payments. To reduce influence of extreme income 

values and achieve normal distribution of the household in-

come was transformed into logarithm form before used in the 

econometric estimations. 

To approximate the effect of participation in HGSFP on 

smallholder farmers household income accounting for pro-

spective selection bias resulting from observable and unob-

servable characteristics. The study used Endogenous Switch-

ing Regression (ESR) Model to account for selection bias and 

endogeneity, as the approach jointly estimates participation 

decision to engage in HGSFP and outcome equation for deter-

mining the effect on household income for beneficiaries and 

non-beneficiaries while accounting for self-selection using 

[12, 19]. In the first stage was modelling decision to partici-

pate in HGSFP as a latent variable as shown in equation (5). 

𝐻𝐺𝑖
∗ = 𝛿𝑖𝑍𝑖 + 𝜀𝑖                   (5) 

Where 𝐻𝐺𝑖
∗ is the latent unobservable propensity to par-

ticipate, 𝛿𝑖 is the vector of variables influencing decision to 

participate in HGSFP such as age, access to credit, extension 

services, gender, years of schooling and an exclusion re-

striction that influence participation but does not have a direct 

influence on household income using two instrumental varia-

ble distance to extension office and ownership of a radio 

which were tested and found to be suitable to be used as in-

strument, 𝑍𝑖 is a vector of parameters to be estimated and 𝜀𝑖 

is the random error term. The observable participation status 

can be expressed as in equation (6). 

𝐻𝐺𝑖 = {
1, 𝑖𝑓 𝐻𝐺𝑖

∗ > 0

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒:
              (6) 

Regimes 1 and 2 represent conditional participation on 

household income for participants and non-participants in 

HGSFP as shown in equation (7) and (8). 

Regime 1: Participants in HGSFP 

𝑌1𝑖 = 𝑋1𝑖𝛽1 + 𝜇1𝑖 if 𝐻𝐺𝑖 = 1        (7) 

Regime 2: Non-Participants in HGSFP 

𝑌0𝑖 = 𝑋0𝐼𝛽0 + 𝜇0𝑖 if 𝐻𝐺𝑖 = 0        (8) 

Where, 𝑌1𝑖  is the household income for HGSFP partici-

pants, 𝑌0𝑖 is the household income for non-participants, 𝑋𝑖 

is the vector of explanatory variables influencing decision par-

ticipation in HGSFP and factors influencing household in-

come, 𝛽1  and 𝛽1  are regime-specific parameter vectors, 

𝑥 𝜇1𝑖 and 𝜇0𝑖 are the random error terms. Explanatory vari-

ables consist of farm and farmers characteristics, institutional 

and socioeconomic factors influencing decision and outcome 

equation. The ESR works under the assumption of normal dis-

tribution of the error terms (𝜀𝑖,𝜇1𝑖 , 𝜇0𝑖)~𝑁(0, ∑) with a co-

variate matrix expressed as shown in equation (9). 

(
 1 𝜎𝜇1 𝜎𝜇0

𝜀1 𝜎1
2 0

𝜎𝑖 0 𝜎0
2

)                  (9) 

correlations computed as shown in equation (10) 

𝜌1 =
𝜎𝑢𝑖

𝜎1
, 𝜌0 =

𝜎𝑢0

𝜎0
,            (10) 

The correlation between unobservable characteristics influ-

encing participation and household income. Statistically sig-

nificant values of 𝜌1 and 𝜌0 suggest the present of endoge-

nous selection, approving the use of ESR Model instead of 

Ordinary Least Squares (OLS). According to Di Falco et 

al.[12], the anticipated household income for actual and coun-

terfactual scenarios are estimated as shown in equation (11) 

and (12) for participants and equation (14) and (15) for non-

participants. 

Expression for participants. 

Actual household income: 

𝐸(𝑌1|𝐻𝐺 = 1)                (11) 

Counterfactual household income: 

𝐸(𝑌0|𝐻𝐺 = 1)               (12) 

Therefore, the Average Treatment Effects on the Treated 

(ATT) is calculated as shown in equation (13). 

𝐴𝑇𝑇 = 𝐸(𝑌1|𝐻𝐺 = 1) − 𝐸(𝑌0|𝐻𝐺 = 1)   (13) 

Expressions for non-participants. 

Actual household income:  

𝐸(𝑌0|𝐻𝐺 = 0)              (14) 

Counterfactual household income:  

𝐸(𝑌1|𝐻𝐺 = 0)               (15) 

Therefore, the average Treatment Effects on the Untreated 

(ATU) is computed as indicated in equation (16). 
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𝐴𝑇𝑈 = 𝐸(𝑌0|𝐻𝐺 = 0) − 𝐸(𝑌1|𝐻𝐺 = 0)      (16) 

The ATE indicates the effect of participation in HGSFP on 

household income for the participants, while ATU estimates 

household income for the non-participants in the HGSFP. 

5. Results and Discussions 

Full information maximum likelihood estimation of the en-

dogenous switching regression model of the effect of partici-

pation in HGSFP on household income was presented in Table 

2. Estimates of the selection equation of factors affecting par-

ticipation in HGSFP were expressed in the first column. Gen-

der of the household head, awareness of the school tendering 

procedure, group membership, having a child in public pri-

mary school, land size in acres, credit access, Distance to the 

extension agent's office, and ownership of a radio positively 

influenced participation in HGSFP. Livestock ownership 

(TLU) and access to off-farm income negatively influenced 

participation in HGSFP. 

5.1. Determinants of Home-Grown School 

Programme Participation: Selection 

Equation 

The gender of the household was statistically significant 

and positively associated with smallholder farmers engage-

ment in HGSFP (𝛽 = 0.407, p = 0.013 ), suggesting that 

female-headed households were more inclined to participate 

in HGSFP compared to male-headed households, holding 

other factors constant. This finding indicates high engagement 

of women in household food production, agricultural activities, 

and children's welfare, which enhances their incentive to par-

ticipate in institutional markets that offer projectable demand 

for locally produced food. Female farmers are mostly engaged 

in the production and marketing of food crops such as vegeta-

bles, horticultural and cereal crops that are highly demanded 

in HGSFP [20]. In addition, the school feeding programme 

was introduced objectively to promote inclusivity and wom-

en's empowerment, encouraging more female-headed house-

holds to participate [21]. Furthermore, women’s high respon-

sibility for household food security, children's nutrition, and 

education may increase their awareness and motivation to en-

gage in HGSFP, which enhances children's welfare and house-

hold economic gain [22-24]. The results imply that HGSFP is 

an initiative for strengthening the economic participation of 

female-headed farming households. 

Awareness of school procurement procedures was statisti-

cally significant and positively associated with participation 

of smallholder farmers in HGSFP (𝛽 = 0.635, p = 0.003 ), 

suggesting that farmers highly knowledgeable on school pro-

curement requirements were more likely to participate in sup-

plying school meals. This relation implies that familiarity with 

the tendering process, food safety standards, delivery sched-

ules, contractual obligations, purchasing procedures, procure-

ment rules, and quality and quantity requirements reduces in-

formation asymmetry that constrains smallholder farmers 

from participating in institutional markets. High awareness 

may also enhance smallholder farmers’ confidence in partici-

pating in HGSFP, with schools allowing them to prepare doc-

uments, production plans, and supply requirements to com-

pete for school procurement opportunities. This results agreed 

with previous studies that information asymmetries and im-

proved smallholders capacity to engage in structural markets 

[9, 25]. 

Having school-going children enrolled in the nearby public 

primary schools positively and statistically significantly influ-

encing participation in HGSFP (𝛽 = 0.352, p = 0.049 ). 

These findings reveal that households with children attending 

nearby beneficiary public primary schools are more inclined 

to engage in HGSFP than households without children in the 

schools. A plausible explanation is that parents whose chil-

dren attend beneficiary schools have higher exposure to the 

programme and are more likely to identify its national, eco-

nomic, and market opportunities, as well as the educational 

gains generated by the programme. Proximity to the benefi-

ciary school improves constant interaction with the school 

management committee, teachers, and other parents, giving 

farmers enough information on tendering opportunities, pro-

curement procedures, and quality and quantity requirements 

for supplying school meals. The interaction lowers transaction 

costs and information asymmetry that limits farmers' engage-

ment in institutional markets. These findings align with previ-

ous research that concluded that proximity to beneficiary 

schools improves awareness of market opportunities and par-

ticipation in local food procurement systems. Households con-

nected to school feeding programme aware of the benefits 

such as food security, nutritional, children attendance and ed-

ucation benefits [3, 9]. 

Landholding had a statistically significant and positive in-

fluence on smallholder farmers to join HGSFP (𝛽 =

0.550, p = 0.010 ) , suggesting larger landholdings were 

more inclined to engage in HGSFP compared to those with 

smaller land sizes. This implies that larger farm size allows 

farmers to create enough marketable surplus and maintain 

quantity requirement for constant supply in school meals. 

Larger landholding offers farmers with high flexibility to pro-

portion part of production to institutional markets without 

constraining household food consumption. Similar findings 

were reported in previous research that farm size influence en-

gagement in structured markets and high-value markets by en-

hancing production ability and capacity to meet institutional 

procurement requirements [9, 26]. Larger landholdings im-

prove investment in quality inputs and technologies that in-

crease productivity such access to credit, hired labor, mecha-

nization and irrigation, thus strengthening farmers ability to 

produce regularly and compete in structured markets [27, 28]. 

Ownership of livestock in Tropical Livestock unit nega-

tively and statistically significantly influencing participation 
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in HGSFP (𝛽 = −0.116, p = 0.073 ), indicate that house-

holds with high number of livestock holdings were less in-

clined to participate in HGSFP compared to that smaller num-

ber of livestock. This association indicates variations in live-

lihood specialization, thus households with larger herd hold-

ing obtain high proportion of income and livelihood security 

form livestock production and have less incentive to partici-

pate in crop institutional markets such as HGSFP. Larger herd 

size constrains household labor, time and financial resources 

to livestock management such as grazing management, feeds, 

fodder, animal health and marketing reducing resources and 

labor available for crop production and engagement in supply-

ing school meals. Previous studies from pastoral and mixed 

livelihood system confirms the findings that livestock serves 

as an alternative sources of hosuheold income and livelihood 

protection, decreasing household dependence on crop produc-

tion and marketing [29, 30]. Another study reaffirms the re-

sults that households with more livestock holding were less 

likely to engage in crop markets [26]. 

Receiving off-farm income negatively and statistically sig-

nificantly influencing engagement in HGSFP (𝛽 =

−0.786, p = 0.000 ), households receiving off-farm income 

were less likely to engage in HGSFP compared to those de-

pending mainly on farming. A probable explanation is that re-

ceiving off-farm income declines household reliance on agri-

cultural activities as main source of livelihood. Households 

receiving adequate off-farm income from business, salaried 

employment, wage labor allocate most of their time, labor and 

capital resources in off-farm activities limited resources left 

for agricultural production, thus lowering ability and motiva-

tion to supply school meals. This findings agreed with previ-

ous studies that concluded that livelihood diversification into 

non-farm activities constraints allocation of household pro-

ductive resources and labor decreasing reliance on agricultural 

income [14, 31]. Similarly the findings were confirms that 

households generating higher stable off-farm income com-

pared to on-farm income declines their participation in farm-

ing agricultural marketing that requires constant production 

and contractual obligations [28]. 

Receiving credit by the household positively and statisti-

cally significantly associated with participation in HGSFP 

(𝛽 = 0.406, p = 0.099 ), indicates that households who 

have received credit were more likely to participate in HGSFP 

than those who did not receive credit. This finding suggests 

that credit received enables smallholder farmers to overcome 

financial constraints to finance agricultural production and 

generate adequate marketable surplus for institutional markets. 

Access to credit allows farmers to acquire certified seeds, fer-

tilizers, farm equipment, hire labor, pesticides and irrigation 

techniques for enhancing farm productivity. These invest-

ments strengthen farmers’ ability to maintain production and 

meet institutional market procurement requirements. The re-

sults confirms previous literature that attributed agricultural 

finance to improve productive investment and uptake of im-

proved agricultural technologies [32, 33]. Credit boosts finan-

cial availability for acquiring agricultural inputs for continu-

ous investment in farm production for meeting contractual ob-

ligations in the institutional markets such as HGSFP [34]. 

Consistent results were documented a significant positive as-

sociation between credit access and participation in agricul-

tural markets [35, 36]. 

Membership for farmer-based organizations significantly 

and positively influencing participation in HGSFP (𝛽 =

0.284, p = 0.094 ), implies that farmers belonging to 

farmer-based organization were more inclined to engage in 

HGSFP compared to those not in groups. A possible explana-

tion is that farmer groups play a critical role in enhancing ac-

cess to produce markets, production resources, access to mar-

ket information and institutional market opportunities. Be-

sides, group membership strengthens collective action, market 

bargaining power, lowers traction costs, FBOs encourage out-

put aggregation, groups enable farmers to meet food safety 

standards, quantity and quality requirements by public pri-

mary schools. This results agreed to previous research that 

farmers organization play a key role in connecting smallholder 

farmers to institutional markets by improving coordination, 

market access and compliance with procurement [5, 37]. 

Distance to the nearest extension agent office in Kilometers 

positively and statistically significantly correlates with en-

gagement in HGSFP (𝛽 = 0.142, p = 0.000 ). This finding 

was contrary to the hypothesized sign, suggesting that farmers 

located furthest from the nearest extension agent office were 

more likely to participate in HGSFP compared to those lo-

cated nearer to the extension agent office. A possible reason 

is that agricultural advisory services for HGSFP could not be 

fully delivered by fixed government extension agents. Most 

agricultural advisory services are currently delivered via 

farmer-based organizations, digital advisory via mobile exten-

sion platforms, community facilitators, and county agricul-

tural outreach initiatives. Thus, farmers located far from ex-

tension agent office access adequate technical support through 

decentralized extension methods, lowering usefulness of 

proximity to extension agents’ office. This finding was sup-

ported by previous studies that concluded that located closer 

to extension agents, farmers have more access to market in-

formation on the most profitable market outlets, access di-

verse market outlets, and private buyers discouraging them 

from participating in institutional markets [38-40]. 

Ownership of radio by farmers household statistically sig-

nificantly and positively influencing participation in HGSFP 

(𝛽 = 0.629, p = 0.017 ), indicates that households owning 

a radio were more inclined to engage in HGSFP compared to 

those without radios. A plausible reason is that radio is the 

main source of agricultural information in rural areas, where 

local radio stations disseminate agricultural information on 

new production techniques, government initiatives, market 

opportunities, agricultural advisory services and weather pre-

dictions. Households owning radio access timely information 

on HGSFP procurement opportunities, supply requirements, 
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quality and quantity requirements, thus improving probability 

of engaging in HGSFP. Similar findings were attributed by 

previous studies that concluded that ownership of radio in-

creased access to HGSFP information, thus increasing partic-

ipation in the programme as radio serves as source of agricul-

tural market information on tendering, procurement opportu-

nities, new programs and output prices [9, 37, 41]. 

5.2. Determinants of Household Income: 

Outcome Equations 

Factors influencing household income for both participants 

and non-participants in HGSFP were presented in the second 

column. Age of the household head was statistically signifi-

cant and positively influence household income for the non-

participants in HGSFP (𝛽 = 0.084, p = 0.008 ). The posi-

tive coefficient shows that additional age of the household 

head is correlated with and increase in household income. Pos-

sible explanation is that as age increases individuals gather 

more experience, skills, physical assets and social capital. 

Older farmers have consistent employment, operate success-

ful businesses, own more productive assets, and have wide so-

cial and market networks compared to younger farmers. Non-

participants in HGSFP experienced higher income because 

they mainly depend on own livelihood strategies other than 

programme associated market opportunities. Elderly farmers 

were more likely to diversify income-generating activities, 

hold more savings, access credit, hold more land, have good 

relationship with financial institutions and strong market so-

cial networks, thus capable of earning higher household in-

come compared to younger farmers. Results were supported a 

positive significant association between age of the household 

and household income, suggesting older farmers to have 

higher income than younger ones because of accumulated ex-

perience in the market and productive asset ownership [42-44]. 

Gender of the household head positively and statistically 

significantly influencing household income for non-partici-

pants in HGSFP (𝛽 = 1.096, p = 0.073). The positive coef-

ficient shows that female-headed households have greater 

household income compared to male-headed households. A 

plausible reason is that women usually diversify their income 

sources has they have limited resources by combining small 

business, salaried employment, entrepreneurship, remittance, 

petty trade and engaging in other off-farm activities [45]. Fe-

male-headed households usually effectively allocate available 

resources by investing into productive assets, have strong fi-

nancial management skills and prioritized household liveli-

hoods. Above findings were seconded by Vimefall and Levin 

[46] who studied reported female-headed households to have 

more household income than male-headed household because 

of women allocate larger proportion of their income to invest 

in productive assets. 

Education level of the household head in schooling years 

was statistically significant and positively influencing house-

hold income for the non-participants in HGSFP (𝛽 =

0.162, p = 0.049) . This suggests that additional years of 

schooling completed by the household head enhances house-

hold income. Possible explanation is that education improves 

individual technical skills, knowledge, problem solving skills, 

and productivity, thus increasing earnings. Household heads 

who are highly educated can acquire formal employment, im-

prove labor market opportunities, use improved agricultural 

techniques, have good management skills, understand market 

information, access credit facilities and diversify income 

sources. Similar findings were reported that recorded a posi-

tive association between years of schooling and household in-

come [47-49]. 

Number of active household members negatively and sta-

tistically significantly influencing household income for non-

participants in HGSFP (𝛽 = −0.469, p = 0.039) . Addi-

tional numbers of economically active household members 

decrease household income. Findings were counterintuitive as 

economically active members are usually expected to generate 

household income. A plausible reason is that in developing 

countries where employment opportunities are scarce, addi-

tional active members participate in low productivity agricul-

tural, informal jobs, casual laborer and underemployment 

translating to lower household income. Incase productive as-

sets are scare such as opportunities, capital, land, livestock ad-

ditional economic active members increase competition for 

limited productive assets and opportunities lowering house-

hold income [50, 51] supported above finding concluded that 

additional household size declines per capita household in-

come as resources are shared amongst many members. 

Awareness of institutional procurement procedure posi-

tively and statistically significantly influencing household in-

come for participants in HGSFP (𝛽 = 0.452, p = 0.023) . 

This suggests that households participating in HGSFP possess 

high knowledge of procurement systems such as tendering 

methods, quality requirement, contractual obligations, deliv-

ery requirements, suppler requirements and pricing method 

recorded higher household income than households without 

procurement awareness. Households with higher procurement 

awareness easily access institutional markets, meet supplier 

requirements, reduce transaction costs, engage in tendering, 

contract negotiations and access reliable market, thus increas-

ing household income by participating in HGSFP. Recent 

studies by [8] in Kenya supported that findings that inadequate 

ability and limited access to procurement systems limits 

smallholder farmers participation in HGSFP, thus trainings 

and enhanced access to procurement information improved 

linkage of farmers to supply school meals. Kamau et al. [5] 

further concluded that digitalization of HGSFP procurement 

can improve transparency, inclusivity and accountability, 

while availing information to farmers regarding supplies, ten-

ders’ selection payment methods and delivery. 

Membership to farmer-based organizations significantly 

and positively influence household income for participants in 

HGSFP (𝛽 = 0.228, p = 0.095) . Households belonging to 

farmer-based organizations received higher household income 
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than those not members of farmer groups. This is because be-

longing to farmer groups facilitates poor productive resources, 

lower transaction costs, increase access to credit, extension 

services, acquire quality agricultural inputs at a favorable 

price, collective marketing of farm produce and access market 

information for improved productivity and access to institu-

tional market like HGSFP for enhancing household incom. In 

addition, membership to farm group enhances capability to 

comply with procurement requirements, reduce marketing 

costs, negotiation of contracts, quality, and quantity require-

ment for regular supply of school meals. Similar findings were 

documented that belonging to farm cooperative increased 

household income as it enhances market participation, access 

to agricultural advisory services, trainings, agricultural market 

information, platform for knowledge sharing, innovation dif-

fusion, lower transaction costs and build strong bargaining 

power in the market for better prices for farm produce [52-55]. 

Number of extensions visits statistically significantly and 

positively influencing household income for non-participants 

in HGSFP (𝛽 = 0.295, p = 0.073) . This implies that in-

creasing the number of extension visits increases household 

income. Possible reason is that extension services improve 

farmers knowledge, management ability and technical skills 

for increasing farm productivity and household livelihood. 

Constant contact with extension offices expose farmers to 

modern agricultural technologies, climate-smart agriculture 

approaches, post-harvest handling, market information, finan-

cial management, pests and disease control, reflected to high 

productivity, decline losses, enhance produce quality and in-

creased farm income [56-59]. 

Households having school-going children in nearby pri-

mary schools negatively and statistically significantly influ-

encing household income for participants in HGSFP (𝛽 =

−0.406, p = 0.005). This implies that households with chil-

dren attending nearby public primary schools witnessed lower 

household income than those without kids in primary schools. 

The possible explanation is that households with children at-

tending school experienced higher expenditure even though 

they benefit from HGSFP. School feeding programme de-

clines household costs on food during school hours, but they 

experienced higher education expenses. Household income is 

diverted from productive assets investments, agricultural pro-

duction, business and income generating activities to educa-

tion expenses [8, 60]. 

Household land holding was statistically significant and 

positively influencing household income for non-participants 

in HGSFP (𝛽 = 2.162, p = 0.010). The positive coefficient 

implies that additional land acreage increases household in-

come. This is because land is a productive asset for promoting 

agricultural production, agroforestry and other enterprises that 

generate income for the household. Larger land size allows 

households to increase production, diversify agricultural en-

terprises, use modern agricultural technologies and enjoy 

economies of scale thus improving household income [14, 26]. 

Furthermore, larger land holding encourages surplus produc-

tion to the market, diversification to high valued crops, en-

courage investment in irrigation, mechanization, commercial-

ization agriculture for generating high income for the house-

holds [61, 62]. 

Livestock ownership in Tropical Livestock Unit (TLU) re-

ported a positive and statistically significant association with 

household income for participants in HGSFP (𝛽 =

0.211, p = 0.000) . Positive correlation implies that an in-

crease in livestock assets is related with an increase in house-

hold income. Households who own more livestock have di-

verse income sources from sales of meat, eggs, milk manure, 

hides, skin, breeding stock and sales of live animals. Further-

more, livestock is a productive asset, source of nutritious food, 

improved crop productivity through use of manure, enhance 

market participation, insured against climate shocks and a sign 

of wealth liquidated during time of financial needs by the 

household. Households with livestock sales milk, eggs and 

meat in the HGSFP to generate additional household income. 

Similarly, previous studies concluded that livestock owner-

ship positively increases smallholder farmers household in-

come as livestock acts as financial asset, commercialization of 

dairy and livestock products generates more income for the 

household [63, 64]. 

Table 2. Full Information Maximum Likelihood Estimation for Endogenous Switching Regression for Participation in School Feeding Program. 

 
Participation in HGSFP 

(0=No 1=Yes) 

Participants in HGSFP 

(n=200) 

Non-Participants in HGSFP 

(n=184) 

Variables Selection Equation Log Household income Log Household Income 

Age HH 
-0.013 

(0.008) 

-0.004 

(0.006) 

0.084*** 

(0.032) 

Gender of HH (1=male 2-female) 
0.407** 

(0.164) 

0.210 

(0.138) 

1.096* 

(0.612) 

Schooling Years of HH 
-0.011 

(0.022) 

-0.004 

(0.017) 

0.162** 

(0.082) 

http://www.sciencepg.com/journal/ijae


International Journal of Agricultural Economics http://www.sciencepg.com/journal/ijae 

 

162 

 
Participation in HGSFP 

(0=No 1=Yes) 

Participants in HGSFP 

(n=200) 

Non-Participants in HGSFP 

(n=184) 

Variables Selection Equation Log Household income Log Household Income 

Number of active members 
0.012 

(0.060) 

-0.029 

(0.042) 

-0.469** 

(0.228) 

Number of inactive members 
-0.051 

(0.063) 

-0.006 

(0.049) 

0.103 

(0.224) 

Aware of school tendering (0=No 1=Yes) 
0.635*** 

(0.212) 

0.452** 

(0.198) 

0.075 

(0.960) 

Group membership (0=No 1=Yes) 
0.284* 

(0.169) 

0.228* 

(0.136) 

0.562 

(0.660) 

Extension visits 
0.036 

(0.045) 

-0.006 

(0.038) 

0.295* 

(0.165) 

Child in primary school ((0=No 1=Yes) 
0.352** 

(0.178) 

-0.406*** 

(0.146) 

-0.898 

(0.633) 

Log Land size (Acres) 
0.550*** 

(0.214) 

0.188 

(0.175) 

2.162*** 

(0.841) 

TLU 
-0.116* 

(0.065) 

0.211*** 

(0.058) 

-0.323 

(0.238) 

Received off-farm income (0=No 1=Yes) 
-0.786 *** 

(0.201) 

0.061 

(0.145) 

3.275*** 

(0.713) 

Own Bicycle (0=No 1=Yes) 
-0.222 

(1.329) 

-0.893 

(0.779) 

-6.597* 

(3.806) 

Received Credit (0=No 1=Yes) 
0.406* 

(0.246) 

0.541*** 

(0.189) 

-0.728 

(1.039) 

Distance to extension office (KM) 
0.142*** 

(0.035) 
  

Own Radio (0=No 1=Yes) 
0.629*** 

(0.264) 
  

Constant 
-1.638*** 

(0.611) 

10.691*** 

(0.504) 

0.030 

(2.184) 

𝜎  
-0.293*** 

(0.073) 

1.314*** 

(0.076) 

𝜌  
0.374 

(0.327) 

-0.491** 

(0.248) 

LR test of independence equation Rho 1=Rho 0 chi2= 3.94 Prob > chi2 = 0.1339** 

Note: *, **, *** represents significant at 10%, 5%, 1% level, respectively. In parentheses are the robust standard errors. 

Receiving off-farm income by the farmers household had a 

positive significant effect on the household income of non-

participants in HGSFP (𝛽 = 3.275, p = 0.000). The positive 

correlation suggests that households receiving off-farm in-

come reported a significantly more household income com-

pared to those relying mainly on farming activities. A plausi-

ble explanation is that access of off-farm income from busi-

ness, remittance, salaried employment boost household in-

come. Income diversification lower high dependency on agri-

cultural production which is usually constrained by climate 

change, price volatility, and production risks. Off-farm in-

come allows acquiring quality agricultural inputs for improv-

ing productivity and farm income [65, 66]. Results were se-

conded by studies document off-farm income to positively in-

fluence household income [42, 67]. 

Household owning bicycles reported a negative and statis-
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tically significant association with income for non-partici-

pants in HGSFP (𝛽 = −6.597, p = 0.083). This implies that 

households owning a bicycle had a lower household income 

compared to those without bicycles. Results were counterin-

tuitive as bicycle is a productive asset to enhance mobility, 

and transportation of produce to the market. Bicycle owner-

ship in developing economies usually indicates limited accu-

mulation of assets rather than a sign for wealth. Therefore, bi-

cycle ownership constraints farmers transport huge volumes 

of produce, access distance markets and limit engagement in 

high valued market reducing household income [26, 68]. 

Households that receive agricultural credit had a positive 

and statistically significant association with household in-

come of participants in HGSFP (𝛽 = 0.541, p = 0.000) . 

This implies farmers receiving agricultural credit increases 

household income than those without credit. Possible expla-

nation is that credit enhances access to quality agricultural in-

puts for increasing productivity and farm income. In addition, 

credit enables farmers to acquire modern agricultural technol-

ogies, hire labor and invest in value addition for farm produce 

for higher income. Credit access promotes consistent produc-

tion system, compliance with quality standards and timely de-

livery required in HGSFP. Results were supported by previous 

studies that concluded that agricultural credit improves house-

hold income by increasing productivity, promote commercial-

ization and enhance uptake of improved agricultural technol-

ogies [69]. 

Estimations of the correlation coefficient of the error terms 

and covariates (𝜎 and 𝜌) for the outcome and selection equa-

tion are presented in the second rows of Table 2 [19]. Negative 

coefficient of 𝜌 indicates the presences of self-selection bias 

and endogeneity demonstrating that farmers households with 

relatively higher income were more likely to participate in 

HGSFP compared to those with lesser household income [12]. 

Results exposed observable and unobservable characteristics 

of farmers that influence participation in HGSFP, and house-

hold income indicated by 𝜎  having p-value less than 1%. 

Therefore, farmers who currently not supplying school meal 

if decided to engage in the program may experience a different 

impact on household income than the current beneficiaries in 

the programme. 

5.3. Average Treatment Effects of HGSFP 

Participation on Household Income 

Table 6 presents Endogenous Switching Regression esti-

mates of the treatment effect of participation in HGSFP on 

smallholder farmers' household income. The ESR estimator 

evaluated observed and counterfactual outcomes after correct-

ing for selection bias caused by observable and unobservable 

traits of the farmer. The estimated expected household income 

for participants in HGSFP under actual scenarios was 

(𝑎) 11.5907 and counterfactual (𝑏) 9.4389 . Therefore, 

the difference between outcomes indicates Average Treatment 

Effects on the Treated (ATT) of 2.1519, with a positive statis-

tically significant at 1% significance level (𝑝 < 0.01). These 

results revealed that engaging in HGSFP increased household 

income for smallholder farmers by 2.15% compared with if 

participants had not participated in the programme. The posi-

tive coefficient of ATT denotes that engagement in HGSFP 

generates relatively economic benefits for participating in 

farmers' households. Increased household income is attributed 

to improved access to reliable farm-produce markets through 

schools, reduced market risks, assured demand for farm pro-

duce, and enhanced agricultural commercialization. Besides, 

the institutional procurement system strengthens smallholder 

farmers’ engagement in agricultural produce marketing and 

enhances rural household livelihoods. Positive ATT could be 

explained by the role of the institutional procurement scheme 

in enhancing market access and household livelihoods by cre-

ating a market for locally produced food, guaranteeing farm-

ers an assured market for their produce, lowering transaction 

costs, reducing price volatility, and enhancing agricultural 

commercialization. Institutional markets enhance agricultural 

commercialization, strengthen the agricultural value chain, in-

crease household welfare, and promote sales of agricultural 

produce [10, 26]. 

Table 3. Conditional Expectations, Treatment and Heterogeneity Effects. 

 Decision Stage  

Treatment Effects 
Participants in SFP 

(n=200) 

Non-Participants in SFP 

(n=184) 
ATE 

Participants in SFP 
(a) 11.5907 

(0.4344) 

(b) 9.4389 

(2.7091) 

ATT=2.1519*** 

(2.6287) 

Non-Participants in SFP 
(c) 12.44174 

(0.0342) 

(d) 9.6655 

(0.1926) 

ATU=2.7762*** 

(0.1924) 

Heterogeneity Effects BH1=-0.8510 BH2=-0.2267 TH1=-0.6243 

Note: *, **, *** represents significant at 10%, 5%, 1% level, respectively. In parentheses are the standard errors. 
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Similarly, expected household income for non-participants 

in HGSFP for actual was (𝑑) 9.6655  and counterfactual 

(𝑐) 12.4417. The differences between the two give a positive 

statistically significant Average Treatment Effect on the Un-

treated (ATU) of 2.7762. This suggests that the current non-

participants in HGSFP would increase their income by 2.78% 

if they decided to engage in supplying school meals. The value 

of ATU is greater than ATT (2.7762 > 2.1519) This im-

plies that households currently not participating in HGSFP 

have greater potential to gain income benefits than current 

participants if barriers to participation are eliminated. This 

demonstrates underutilized production abilities among non-

beneficiaries in the programme, such as limited access to 

school procurement information, poor market linkages, lim-

ited access to procurement information, and lack of farm or-

ganization membership. Generally, the reported positive and 

significant coefficients of ATT and ATU estimates denote that 

HGSFP has a significant positive effect on household income, 

and increasing participation in the programme would create 

extra livelihood gains among the current non-participants. The 

larger ATU value revealed that more eligible households are 

excluded from HGSFP despite having the potential to benefit 

greatly from participating in the programme, attributed to in-

adequate awareness of the procurement system, institutional 

barriers, and limited membership for FBOs [9]. 

The based heterogeneity for participants 𝐵𝐻1 = −0.8510 

demonstrates that even if the programme is absent engage-

ment, households that selected to participate would have 

earned a lower income compared to those who did not partic-

ipate in HGSFP. This implies the programme meaningfully 

reaches absolutely disadvantage households with lower in-

come generation abilities. While the base heterogeneity effect 

for the non-participants was 𝐵𝐻2 = −0.2267 denotes rela-

tive limited differences in household income for non-partici-

pants and participants in different situations. The study re-

ported transitional heterogeneity effect of 𝑇𝐻1 = −0.6243 

contrasting treatment effects for participants and non-partici-

pants in HGSFP. The negative coefficient implies that income 

gained by the current participants is lower than income gained 

by non-participants if they decide to participate in HGSFP. 

This result supports large magnitudes of ATU estimates and 

shows that if non-participants engage in the programme, they 

will experience higher income gains. Negative transitional 

heterogeneity is attributed to non-participants in HGSFP hav-

ing the potential to benefit from the programme but being con-

strained by limited access to assets, market challenges, pro-

gramme targets vulnerable households, weak institutional 

linkages, lack of awareness of procurement procedures, finan-

cial constraints, limited productive assets, and lower income, 

which could be eliminated by engaging in the programme [2, 

26]. 

The results revealed that ESR not only enhances participa-

tion in HGSFP but also improves household outcomes, and 

that the distribution of potential programme benefits is asym-

metric: current non-beneficiaries in the programme exhibit a 

larger estimated counterfactual benefit than existing benefi-

ciaries. This shows a potentially overlooked high return for 

non-participants and offers an empirical basis for designing 

beneficiary identification around potential effects beyond par-

ticipation status alone. Generally, the ESR results contribute 

to more nuanced policy insights than the conventional conclu-

sion that HGSFP participation is beneficial. The results sug-

gest more opportunities for enhancing the programme aggre-

gate effect that may lie not only in strengthening gains for cur-

rent participants, but in determining and integrating currently 

excluded households with more predicted benefits from par-

ticipation. The negative transitional heterogeneity thus pro-

vides a quantitative basis for moving from a participation-ori-

ented targeting strategy toward a potential impact-oriented 

targeting strategy, particularly where programme resources 

are limited. 

6. Conclusion and Recommendations 

Results indicate that participation in HGSFP is primarily in-

fluenced by access to information, institutional networks, pro-

ductive capacity and financial capabilities other than socioec-

onomic household characteristics. Strongest drivers of deci-

sion to join HGSFP were awareness of school tendering pro-

cedure, ownership of radio, access to credit, land size and 

presence of school going children. Households having ade-

quate access to market information, institutional networks and 

productive assets were more inclined to join the programme, 

whereas household diversifying income sources and depend-

ing mainly on livestock production were less inclined to join 

the programme. Findings revealed existence of participation 

barriers in HGSFP attributed to information asymmetry, lim-

ited finance, gender inequalities and lack of membership to 

farmer groups. Study recommends enhancing dissemination 

of HGSFP procurement related information, use local radio to 

communicate technologies for programme outreach, integrate 

HGSFP with the existing extension services, promote liveli-

hood diversification, support vulnerable households, strength-

ening farmer groups, increase credit access and promote in-

clusivity in participation amongst women, youths and people 

with disabilities (PWD). 

Household income between participants and non-partici-

pants is positively influenced by livestock ownership, access 

to extension services, land size, awareness on procurement 

procedures, access to off-farm income access to agricultural 

credits, and membership to farmer groups. Maximum benefits 

of HGSFP require access to productive assets, access to mar-

ket information, financial resources, and institutional support. 

Bicycle ownership, number of active household members and 

children attending school negatively influence household in-

come. Therefore, education expenses, limited productive as-

sets and resource constraints decline in disposable household 
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income for participant and non-participants in HGSFP. Re-

sults of endogenous switching regression model indicate that 

participation in HGSFP effectively increases household in-

come, more effects could be achieved through enhancing pro-

gramme coverage, farmers’ capacity building and eliminating 

participation barriers. The study recommended that HGSFP 

provide meals to school going children but also strengthen ru-

ral economic development initiatives. Promote integrated 

method combining institutional procurement, Farmer organi-

zations, avail to agricultural finance, access to agricultural ad-

visory services, strengthen livelihood diversification, create 

awareness of institutional procurement procedures, promote 

collective marketing of farm produce, strong market infor-

mation platform, expand HGSFP participation to eligible farm 

households currently excluded, and livestock development to 

enhance HGSFP contribution to smallholder farmer house-

hold income and elimination of rural poverty. 
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