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Abstract
This study examines the problems of low productivity, inefficiency and food insecurity among smallhold-
er farmers in Zambia despite the efforts of input subsidy programs such as the Farmer Input Support 
Programme (FISP) to enhance access to improved seeds and fertilisers. Using a counterfactual non-ex-
perimental design approach, this study uses a sample of 404 maize farmers (234 FISP beneficiaries 
and 170 non-beneficiaries) across the Southern province of Zambia. An initial probit regression model 
was used to identify the determinants of FISP access, and an endogenous switching regression model 
was used to measure the effect of FISP access on maize yield and income. The results show that age, 
household size, marital status, cooperative membership, and off-farm income are all positively related to 
FISP access, while gender, farm size, and farming experience are all negatively related to FISP access. 
The endogenous switching regression results suggest that FISP access is a real boon for beneficiaries in 
terms of increasing maize yield and farm income. For instance, beneficiaries of FISP would have har-
vested 144.97kg/ha less maize and earned 744.69 ZMW less in the absence of input subsidy. On the other 
hand, the non-beneficiaries would have harvested 730.815kg/ha more maize and earned 2233.09 ZMW 
more if they had accessed the input subsidy. These results show that FISP positively impacts agricultural 
production and economic returns and calls for targeted policies that address gender barriers, support 
smallholder farmers, and improve cooperative structures.

Keywords: Farmer input subsidy programme, Maize yield, Farm income, Gender disparities, Endoge-
nous switching regression.

1.  Introduction 

Agriculture plays a significant role in the 
economies of nations in Sub-Saharan African 
countries like Zambia. It provides livelihood 

means for individuals by offering employment 
opportunities to most rural residents (ILOSTAT, 
2024). Zambia boasts land resources that can 
enhance agricultural production and make sub-
stantial contributions to increased crop yields, 
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farm revenues, and food stability (Kuntashula & 
Mwelwa-Zgambo, 2022) worldwide. Notwith-
standing this, farmer input subsidy programmes 
aimed at promoting both agricultural production 
diversity and dietary diversity as the gateways 
for improving household nutritional status, 
have been a major agricultural policy thrust in 
most countries in sub-Saharan Africa, including 
Zambia. However, information on the effects of 
Zambia’s Farmer Input Support Policy (FISP). 
Small-scale farmers who are major contributors 
to the country’s staple crop struggle with chal-
lenges such as productivity and inefficient pro-
duction methods, leading to increased poverty 
levels and food insecurity issues. In 2023, Zam-
bia’s share of agriculture in the country’s Gross 
Domestic Product (GDP) was at 3.09%, a huge 
drop from 8.23% over the last 10 years (Aaron, 
2024). According to Gatti et al. (2023) agricul-
tural productivity remains low. While potential 
maize yields in Zambia are 9 t per hectare (t/ha, 
the average national maize production level in 
Zambia has remained stagnant at 2.2 tons per 
hectare, lagging behind neighbouring countries 
in the Saharan African (SSA) zone even though 
the nation boasts Africa’s highest maize output 
potential of 9.8 tons per hectare. This signifi-
cant decline underlines the gap between existing 
crop yields and the attainable standards that can 
be reached by small-scale farmers. According 
to recent studies such as Hall et al. (2023), the 
estimated achievable standards for small-scale 
farmers in Zambia are 5 tons per hectare for 
open-pollinated varieties and 10 tons per hectare 
for hybrids. The increase in yield is essential 
since the majority of rural households rely heav-
ily on farm outputs for livelihood (Silva et al., 
2023). Muzari (2016) opined that shortages in 
maize production can cause food scarcity while 
also undermining the economic sustainability of 
farming, resulting in a vicious cycle of poverty, 
malnutrition and economic downturn. This high-
lights the necessity of implementing specific ag-
ricultural measures to increase crop production 
and ensure both food availability and economic 
prosperity in rural regions.

Burke et al. (2012) argue that growth in the 
agricultural sector in Africa is hindered by the 
availability of resources such as quality seeds 

and fertilizers, attributing this to the inadequate 
support for their adoption. Additionally, Dlamini 
et al. (2019) highlighted that small-scale farm-
ers continue to face obstacles in accessing inputs 
like maize seeds due to the high cost of agricul-
tural inputs and low market prices for maize. 
The use of inputs such as fertilizer in Africa 
could be higher and also attributed to a need for 
a more focused approach to increasing fertilizer 
utilization as a result of market failure (Burke et 
al., 2012). Similarly, in Southern African coun-
tries such as Zambia, farmers’ access to inputs 
such as fertilizers and seeds poses a significant 
challenge for smallholders in their efforts to in-
crease their production. Hence, this drawback 
encourages farmers to seek out these farm inputs 
at subsidized prices (Blekking et al., 2021). 

In order to enhance maize yield and increase 
farm earnings while ensuring food stability and 
reducing poverty rates among small-scale farm-
ers, the government of Zambia provide subsi-
dized inputs to impoverished farmers. This ini-
tiative is guided by policy frameworks, such as 
the National Agricultural Policy and the Seventh 
National Development Plan (SNDP). While the 
main goal of the National Agricultural Policy is 
to boost productivity and ensure food security, the 
7NDP focuses on diversification and reduction of 
poverty by stressing the importance of agriculture 
as a crucial sector for inclusive growth and devel-
opment (Ministry of Agriculture Zambia, 2023). 
One significant step towards this agricultural 
growth and development was the introduction of 
the Farmer Input Support Programme (commonly 
known as FISP), which was introduced in 2009 
following the initiative called the Fertilizer Sup-
port Program (referred to as the FSP), which was 
launched back in 2002 and is currently being car-
ried out under Zambias National Agricultural Pol-
icy (Mason et al., 2013). The revised FISP pro-
gram was designed to support small-scale farmers 
by offering discounted supplies, like high-quality 
maize seeds and fertilisers. This initiative aimed 
to help increase crop yields and boost household 
incomes (Kuntashula & Mwelwa-Zgambo, 2022; 
Ministry of Agriculture Zambia, 2023) world-
wide. Notwithstanding this, farmer input subsidy 
programmes aimed at promoting both agricultural 
production diversity and dietary diversity as the 
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gateways for improving household nutritional sta-
tus, have been a major agricultural policy thrust in 
most countries in sub-Saharan Africa, including 
Zambia. However, information on the effects of 
Zambia’s Farmer Input Support Policy (FISP).

In Zambia, the FISP is overseen by the Min-
istry of Agriculture, with inputs channelled 
through agricultural cooperatives, prioritising 
farmer membership (Blekking et al., 2021). This, 
however, stimulates the membership of farmers 
in cooperatives, a crucial pillar of agricultural 
development, to access various programmes that 
boost input use and improve productivity levels 
while augmenting their household incomes (Ble-
kking et al., 2021). Improving the availability of 
farm inputs through cooperatives and initiatives 
plays a huge role in several countries, like Zam-
bia, which prioritizes agricultural growth and 
development (Blekking et al., 2021). Likewise, 
engaging in subsidised input support programs 
provides a means to secure farming inputs and 
enhance productivity while facilitating mar-
ket access, increasing income levels, ensuring 
food security and reducing poverty (Fischer and 
Qaim, 2012; Mason et al., 2013).

Several research studies have looked into 
the impact of cooperatives and input access on 
farmers’ productivity and resource utilisation 
levels. For instance, studies by Blekking et al. 
(2021), which examined the impact of agricul-
tural input cooperatives in Zambia on farmers’ 
yields, found that farmers who participated in 
cooperatives achieved higher yields and used 
more improved seeds and fertilizers. Other stud-
ies by Burke et al. (2012) and Mason & Tembo 
(2015) confirmed that input support programs 
have a reasonably positive effect on yield meas-
ures for maize. Moreover, further crop yields 
lead to boosted farm earnings income (Blekking 
et al., 2021; Setsoafia et al., 2022; Akinola et al., 
2023) fertilizer, and soil and water conservation, 
providing families with improved security and 
lessening their susceptibility to poverty. Using 
published data by the Ministry of Agriculture in 
Zambia, Funsani et al. (2017) reported that the 
input support programme increased the house-
hold annual maize income of participants by 
30.8% and total household income by 13.9% for 
2013/15 and 2014/15 crop seasons. The authors 

are of the opinion that the increment in farm-
ers’ income is not large enough to lift farmers’ 
households above the poverty line (Funsani et 
al., 2017). In another study carried out by Kun-
tashula & Mwelwa-Zgambo (2022) worldwide. 
Notwithstanding this, farmer input subsidy pro-
grammes aimed at promoting both agricultural 
production diversity and dietary diversity as the 
gateways for improving household nutrition-
al status, have been a major agricultural policy 
thrust in most countries in sub-Saharan Africa, 
including Zambia. However, information on the 
effects of Zambia’s Farmer Input Support Poli-
cy (FISP), the authors confirmed that FISP has 
a direct and positive impact on crop diversity, 
agricultural production and diversification of 
household diets. These impacts were attributed 
to fertilizer usage among farmers in Zambia.

While several studies have tried to examine the 
impact of input support programs on the income 
and productivity of farmers (Burke et al., 2012; 
Mason et al., 2013; Mason & Tembo, 2015; Ble-
kking et al., 2021; Setsoafia et al., 2022; Akinola 
et al., 2023) fertilizer, and soil and water conser-
vation, there still exists gaps in terms of under-
standing the selection mechanisms and hetero-
geneity in its effects among smallholder maize 
farmers. Several studies have adopted the use of 
Propensity Score Matching (PSM) technique to 
understand the impact of subsidies on farmers’ 
yield and income (Fischer & Qaim, 2012; Fun-
sani et al., 2017; Mojo et al., 2017; Blekking et 
al., 2021), this approach does not fully account 
for selection bias and unobserved heterogeneity. 
This study is novel in terms of using an endog-
enous switching regression (ESR) model, which 
is a more robust econometric approach that 
controls selection bias and allows for counter-
factual analysis. This study also offers a more 
comprehensive assessment of the effectiveness 
of FISP by not only estimating the impact on 
beneficiaries but also the potential gains for 
non-beneficiaries had they received the subsidy. 
Additionally, this study further contributes to the 
literature by extending the analysis to include 
not only individual and farm characteristics as 
in previous studies but also institutional and so-
cial factors to understand barriers and enablers 
of FISP access further. Furthermore, the study 
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integrates gender-disaggregated analysis to ex-
amine disparities in subsidy distribution and im-
pact, thus contributing to the ongoing discussion 
on inclusive agricultural policy. The objective is 
to provide policymakers with insights into how 
access to subsidized inputs can enhance liveli-
hoods and help alleviate poverty.

This study is set up in the following way. 
Chapter 2 focuses on the study area, the data 
collection and analytical techniques adopted in 
this study; section 3 reveals the findings of the 
study; and finally, sections 4 and 5 delve into the 
discussion, conclusions and recommendations 
from this study.

2.  Materials and Methods

2.1.  Study Context

In Zambia, maize is the staple food, predom-
inantly cultivated by smallholder farmers, who 
manage over 80% of the country’s arable land 
yet often operate on plots smaller than 2 hec-
tares (Mulenga & Chapoto, 2021). Farm typol-
ogies are stratified by landholding size, with 
subsistence-oriented households (≤2 ha) consti-
tuting approximately 70% of maize producers, 
while emergent (2–5 ha) and commercial (>5 
ha) farms account for the remainder (Mulenga 
& Chapoto, 2021; Silva et al., 2023). This frag-
mentation exacerbates yield gaps, as smallhold-
ers face unequal access to fertile land, credit, and 
inputs like fertilizers and hybrid seeds—despite 
state interventions such as the FISP (Blekking et 
al., 2021) but because not all rural households 
can afford to join cooperatives, this raises ques-
tions about membership inclusivity and whether 
cooperatives advantage some smallholders over 
others. Agricultural cooperatives can serve as an 
institutional vehicle for policymakers to deliv-
er direct benefits to smallholder farmers in the 
form of subsidized agricultural inputs, usually 
improved seed varieties and fertilizers. They 
can also serve as platforms for collective action 
through which smallholders can reduce transpor-
tation and transaction costs or disperse the costs 
of marketing. In Zambia farmers are required to 
join a cooperative to qualify for seed and ferti-
lizer support through the national Farmer Input 

Support Program (FISP). Critically, gendered 
land tenure norms further constrain women’s 
participation in input subsidy schemes (Fisher & 
Kandiwa, 2014). These structural barriers raise 
questions about whether input subsidies alone 
can overcome systemic productivity constraints, 
motivating this study’s evaluation of FISP’s ef-
fectiveness in Southern Zambia, a region typify-
ing these challenges.

2.2.  Sampling and Data Collection

Maize plays an important role in Zambia’s 
national diet and food security. It is also the 
FISP’s primary focus, making it integral to the 
program’s objectives. Hence, this study aims to 
determine the direct effect of FISP on maize, the 
most widely cultivated crop among smallholder 
farmers in Zambia. The study employed coun-
terfactual non-experimental analytical methods 
to determine the effect of FISP on the yield and 
income among smallholder maize farmers in 
Zambia. The methodology adopted for this study 
was a comparison between two different groups 
of farmers: those who had received the subsidy 
and those who had not.

This sampling technique was used to provide 
a representative sample of both subsidy bene-
ficiaries and non-beneficiaries across four dis-
tricts of the Southern province: Pemba, Monze, 
Choma, Kalomo, Mongu and Limulunga. These 
districts were selected on the basis of their agri-
cultural activities to ensure a good representa-
tion of smallholder farmers. For beneficiaries 
of the FISP, a random sampling method was 
used, using a list of subsidy recipients from lo-
cal agricultural offices which keep records of 
subsidy distribution within these districts. This 
guarantees that the selection of participants 
was random and, therefore, not biased in any 
way and representative of the various means 
by which farmers can receive subsidies. On the 
other hand, purposive sampling was adopted 
for farmers who did not receive the subsidy but 
were from the same areas as the recipients to 
ensure that the non-recipients were also includ-
ed in the same local samples. This decision was 
made since there was no complete list of the 
non-recipients, and it was necessary to target 
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farmers who had not received FISP for a bal-
anced comparative study.

A sample size of 404 maize farmers (273 men 
and 131 women), where 234 were FISP benefi-
ciaries (158 men and 76 women) and 170 were 
non-beneficiaries of the subsidy (115 men and 
55 women). Data collection was carried out be-
tween July to September 2022. Questionnaires 
in the form of closed-ended questions were used 
to collect data on farmer, farm and institutional 
characteristics (see Table 1). The questionnaire 
also included specific questions relating to FISP 
to ensure that the subsidy receipt was well cap-
tured for each participant.

Additional data was collected through inter-
views with key informants: five regional gov-
ernment units (Departments of Cooperatives) 
and eight members of the boards of farmers’ co-
operatives involved in the distribution of FISP. 
This was done to gather more elaborate informa-
tion on the system of operation and the relations 
between the government representatives, the 
Camp Agriculture Committee (CAC) and the co-
operatives. Also, five Focus Group Discussions 
(FGDs) were held with the farmers. The tar-
get groups for these discussions included three 
groups of FISP beneficiaries and two groups of 
non-beneficiaries.

The interviews and FGDs focused mainly on 
topic areas such as the criteria used for select-
ing the FISP beneficiaries, local power dynam-
ics, the efficiency of the existing distribution 
process, as well as the challenges faced by both 
subsidy beneficiaries and non-beneficiaries. The 
participants involved were from units of the re-
gional government and cooperatives involved in 
the distribution of FISP in the six provinces.

2.3.  Analytical Framework on Access  
to Input Subsidy

Farmers’ access to FISP was conceptualized 
within the context of the random utility theory 
framework. This theory is based on the assump-
tion that a farmer’s decision to apply for an input 
subsidy is based on the utility they expect to de-
rive from the subsidy. Even though the final de-
cision is made by the CAC, we applied random 
utility theory to explain the factors that influence 
farmers to apply for the subsidy.

The utility associated with the perceived ben-
efits of accessing input subsidy is captured by 
a latent variable, DJ

*, which is a function of ob-
servable characteristics and attributes denoted as 
Z in the latent variable model:

	 DJ
* = ZJ γ + εJ ; DJ = 1 if DJ

* > 0; 
	 DJ = 0 if DJ

* ≤ 0	
(1)

Here, DJ
* is a dummy variable, which takes 

the value of 1 for access to input subsidy and 
0 for non-access. γ represents the estimated pa-
rameters in the model, while ε is the error term 
with a mean value of zero. The farm, farmer, and 
institutional factors that influence access to in-
put subsidy is denoted by Z. The binary choice 
model was estimated using a probit regression in 
Stata 15 to analyse the factors influencing farm-
ers’ access to input subsidies.

Fischer & Qaim (2012) and Mojo et al. (2017) 
recommended the use of personal and demo-
graphic characteristics as independent varia-
bles for the binary model. These include age, 
gender, marital status, household size, farmer’s 
education level, farm size, farming experience, 
number of cattle (a proxy for farmer’s wealth), 

Table 1 - Questionnaire Structure.

Sections No of questions 
per section

Variables per section

Farmer Characteristics 5 Age, gender, marital status, education (years), household  
size

Farm Characteristics 7 Farming experience (years), no. of cattle, maize area 
cultivated (ha), maize yield (kg/ha)

Institutional 
Characteristics 6 Membership in cooperatives, land ownership, participation in 

other social groups, frequency of extension contacts in a year

Access to FISP 9 Status of access to FISP, frequency of access, satisfaction 
with FISP, challenges in accessing FISP, farm income



158

NEW MEDITNEW MEDIT N. 5 2025

access to extension, off-farm income, land own-
ership, and participation in social groups. Table 
2 contains a detailed description and measure-
ment of all variables used in the study.

Our outcome variables in the model are maize 
yield and farm income. While the maize yield 
is used as a direct indicator of the program’s 
effectiveness, it reflects the productivity and 
efficiency of farming outputs that are affected 
by access to subsidy. Farm income is also used 
as an outcome variable to capture the farmer’s 
economic well-being and the financial stability 
of smallholder farmers, which is important in 
determining the impact of subsidies on improv-
ing their living standards.

2.3.1.  Endogenous Switching Regression Model
The endogenous switching regression (ESR) 

model was preferred over instrumental variable 

(IV) or Heckman selection methods due to its 
ability to account for both observable and un-
observable sources of selection bias, estimate 
heterogeneous treatment effects by specifying 
separate outcome equations for FISP benefi-
ciaries and non-beneficiaries, and also generate 
robust counterfactuals without relying on ex-
clusion restrictions (Lokshin & Sajaia, 2004). 
Given the non-random allocation of FISP sub-
sidies by CACs—where unobserved factors (for 
instance, farmer motivation, local political ties) 
likely influence both access and outcomes—
ESR provides consistent estimates under such 
endogeneity. While some studies analyze subsi-
dy reforms using demand systems (for instance, 
Hosni & Ramadan, 2018), our approach focuses 
on causal identification of program impacts us-
ing quasi-experimental methods suited to house-
hold-level observational data.

Table 2 - Variables included in the study.

Variables Description Measurements
Access to input subsidy Farmer’s access to input subsidies Non-access – 0; Access – 1
Age Age of farmers Years (continuous)

Household size Number of people living in the farmer’s 
household Number of individuals (continuous)

Education Educational attainment of farmers Years (continuous)
Farming experience Years of farming experience Years (continuous)
Gender Gender of farmers Female – 0; Male – 1
Marital status Marital status of farmers Non-married – 0; Married – 1
Membership in 
cooperatives Membership in any farmers cooperative No – 0; Yes – 1

Land ownership Ownership of land No – 0; Yes – 1

Participation in other 
social group

Membership in any social group aside from 
agricultural cooperatives - a proxy for farmers’ 
social capital

No – 0; Yes – 1

No. of cattle Number of cattle owned by the farmer Number of cattle (continuous)

Farm size Area of maize cultivation in the last farming 
season Hectares (continuous)

Farm income Income generated from maize farming 
activities in last farming season ZMW (continuous)

Off-farm income Income generated from non-farming activities 
in the last farming season ZMW (continuous)

Extension contacts Number of contacts with agricultural extension 
services in a year Number of contacts (continuous)

Distance to extension 
service Distance from farm to extension office km (continuous)

Maize yield Yield of maize produced in last farming season kg

ZMW is Zambian Kwacha. 1 US Dollar is 17.88 ZMW in December 2022. 
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This ESR model was therefore employed to 
address potential selection bias in estimating the 
effect of input subsidy access on farmers’ yield 
and farm income. The model was estimated us-
ing Stata version 15. The utility (yield and farm 
income) that farmers get from input subsidy is 
denoted by YJM while the utility from non-access 
is represented by YJNM. The two regimes for the 
endogenous switching regression is estimated 
mathematically as follows:

Regime 1 (access): 
	 YJM = XJ βM + uJM if DJ = 1	 (2)

Regime 0 (non-access): 
	 YJNM = XJ βNM + uJNM if DJ = 0	 (3)

Here, YJM and YJNM are the outcome variables 
(for yield and farm income) for access (M) and 
non-access (NM), respectively. Also, XJ is a vec-
tor of the farm, farmer characteristics, and insti-
tutional characteristics, while β is the parameter 
to be estimated for access (M) and non-access 
(NM), respectively. Lastly, u represents the error 
term in the model.

Based on the inspiration from Kanburi 
Bidzakin et al. (2019) and Mojo et al. (2017), it 
is assumed that the three error terms (u) in equa-
tion (1), (6) and (7) follow the trivariate normal 
distribution with the mean vector zero and the 
covariance matrix below:

	Cov (uM , ε, and uNM) = Σ =
σM

2	 σMNM	 σMε

σMNM	 σN
2
M	 σNMε

σMε	 σNMε	 σε
2

  (4)

Here, M and MN denote the farmers who have 
access to input subsidy and non-access, respec-
tively Var (uM) = σM

2; Var (uNM) = σN
2
M; Var (ε) = 

σε
2 and Cov (uM,uNM) = σMNM; Cov (uM,ε) = σMε; 

and Cov (ε,uNM) = σNMε
In equation (8), the error terms, which are con-

ditional on the sample selection criterion, have 
non-zero expected values. The OLS estimates 
of coefficients βM and βNM will also be affected 
by sample selection bias, according to Kanburi 
Bidzakin et al. (2019) and Lee (1982). The val-
ues of the truncated error term uM |D = 1) and 
uNM |D = 0) is given as:

	 uM | D = 1) = E(uM | ε > ˗ z'γ) = 

	 σMε 

z'γ
σ∂

z'γ
σ

1˗∅
 ≡ σMε λM	

(5)

and 
	 uNM| D = 0) = E(uNM | ε ≤ ˗ z'γ) = 

	 σNMε 

z'γ
σ∂

z'γ
σ

1˗∅
 ≡ σNMε λNM	

(6)

Where ∂ and ∅ denotes the probability den-
sity and cumulative distribution function of the 
standard normal distribution, respectively. λM 
and λNM represent the inverse Mills ratio of M 
and NM, respectively. The inverse Mills ratio λM 
and λNM is included in the equation (5) and (6) to 
account for selection bias. If the estimated covar-
iance of σM and σNM are statistically significant, it 
implies that access to input subsidy and outcome 
variables (maize yield and farm income) are 
correlated. This means that there is endogenous 
switching, and consequently, the null hypothesis 
of no selection bias has to be rejected.

In order to estimate the endogenous switching 
regression, there have to be instrument variables 
in the utility model in equation (1). The access 
of farmers to extension services is endogenous 
with access to input subsidies. Hence, the dis-
tance to the extension service centre (in km) was 
used as the instrument that affects access to ex-
tension service, and the residual of the extension 
was added to the utility model. This instrument 
was tested for validity before being used in the 
endogenous switching regression, as other re-
searchers have used.

The endogenous switching regression model 
will be employed to compare the maize yield 
and farm income of the farmers who accessed 
input subsidy in equation (7) and those who 
did not in equation (8). Furthermore, the mod-
el will be used to estimate the hypothetical 
yield and farm income in the counterfactual 
scenarios: what the yield and farm income 
would be if the farmers who accessed input 
subsidy had not accessed it (equation 9), and 
what the yield and farm income would be if 
the non-accessing farmers had accessed the 
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subsidy (equation 10). Below are defined the 
four scenarios’ conditional expectations of 
yield and farm income:

Di = 1 represents access to input subsidy; 
Di = 0 represents non-access to input subsidy; 
YJM and YJNM are the yield and farm income if 
the farmer accessed input subsidy and non-ac-
cess, respectively. ATT represents the average 
treatment effect on the treated (farmers who ac-
cessed input subsidy); ATU represents the av-
erage treatment effect on the untreated (farmers 
who did not receive input subsidy).

	 E (YJM | D = 1) = XβJM + σMε λM 	 (7)

	 (YJNM | D = 0) = XβJNM + σNMε λNM	 (8)

	 E (YJNM | D = 1) = XβJM + σNMε λM	 (9)

	 E (YJM | D = 0) = XβJNM + σMε λNM� (10)

Equations (7) and (8) are the actual expec-
tations observed in the sample; equations (9) 
and (10) are the counterfactual expected out-
comes. Further, following Kanburi Bidzakin 
et al. (2019) and Mojo et al. (2017), we cal-
culate the average effect on the treated (access 
to input subsidy on yield and farm income) as 
the difference between equations (7) and (9). 
We also calculate the average treatment on the 
untreated as the difference between equations 
(10) and (8). ATU and ATT are estimated below 
in equations (11) and (12), respectively.

	 TT = E [YJM | D = 1] ˗ E [YJNM | D = 1] = 
	 X (βJM ˗  βJNM) + (σMε ˗  σNMε) λM	 (11)

	 ATU = E [YJM | D = 0] ˗ E [YJNM | D = 0] = 
	 X (βJM ˗  βJNM) + (σMε ˗  σNMε) λNM	 (12)

As suggested by Kanburi Bidzakin et al. 
(2019), the difference between equations (7) and 
(10) (for members) and the difference between 
equations (8) and (9) is the heterogeneous treat-
ment effects. Hence, the heterogenous treatment 
effect can be defined as the differences in the 
yield and farm income to inherent differences 
but not that of the treatment.

	 BHM = E [YJM | D = 1] ˗ E [YJM | D = 0] = 
	 βJM (XJM ˗  XJNM) + (λM ˗  λNM) σMε	 (13)

	 BHNM = E [YJNM | D = 1] ˗ E [YJNM | D = 0] =
	 βJNM (XJM ˗  XJNM) + (λM ˗  λNM) σMMε	 (14)

To determine whether the effect of access to 
input subsidy is greater or smaller for the sub-
sidised or non-subsidised farmers in the coun-
terfactual case, or in other words, to estimate 
transitional heterogeneity, we calculate the dif-
ference between equations (11) and (12). 

3.  Data Description

3.1.  Socio-economic Characteristics  
of Respondents

Table 3 presents a comparison between maize 
farmers with and without access to FISP. The result 
reveals several differences in demographic charac-
teristics, resource availability, and economic out-
comes. On average, farmers with access to input 
subsidies are older (46 years), with approximately 
68% of them being male. The result shows a statis-
tically significant and positive difference between 
farmers with and without access to input subsidy 
in terms of household size, number of cattle, num-
ber of contacts with extension agents in a year, dis-
tance to extension service and yield. Additionally, 
farmers with access to subsidies are members of 
one or more agricultural cooperatives while they 
are also participants in other social groups.

3.2.  Determinants of Access to Input 
Subsidy

The result of the probit regression model, as 
shown in Table 4, shows that farmers’ likelihood 
to get input subsidy increases significantly and 
positively with age, household size, off-farm 
income, and being married. The result also sug-
gests that the gender of the farmer, that is, being 
female, having more farming experience, and 
having larger farm sizes, decreases the chances 
of getting input subsidies. Additionally, mem-
bership in cooperatives and participation in oth-
er social groups significantly increase the likeli-
hood of receiving an input subsidy.
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3.3.  Effect of Access to Input Subsidy  
on Yield and Farm Income 

3.3.1.  Estimation Results of the Endogenous 
Switching Regression 

Table 5 shows the effects of input subsidy ac-
cess on both the actual and hypothetical scenar-
ios for both the beneficiary and non-beneficiary 
groups. In the case of yield, the results show that 
the farmers who took the subsidy would have pro-
duced 144.97 kg/ha less maize than they actual-
ly did had they not received subsidy (ATT). On 
the other hand, farmers without access to subsidy 
would have produced approximately 730.82 kg/
ha more if they had access to the subsidy.

In terms of farm income, the results of the 
study show that the farmers who got the in-
put subsidy would have earned 744.69 ZMW 
less without the subsidy. On the other hand, 
farmers who did not receive the subsidy would 
have earned 2,233.09 ZMW more had they re-
ceived it.

Additionally, the analysis reveals the presence 
of transitional heterogeneity, with estimated val-
ues of 585.84 kg/ha for yield and 1,488.40 ZMW 
for income. These results suggest that the poten-
tial benefits of the subsidy programme would 
have been greater for non-participants than for 
those who actually received it. This highlights 
the need to improve targeting mechanisms to 

Table 3 - Socio-economic Characteristics of Maize Farmers (N=404).

Variables Access (SD) Non-access (SD) Mean Difference
Age (years) 45.80 (11.17) 43.91 (12.71) 1.90
Household Size 7.47 (2.83) 6.93 (2.82) 0.54 *
Education (years) 8.75 (2.24) 8.29 (2.39) 0.46 *
Farming experience (years) 19.43 (10.72) 20.14 (11.25) -0.70
No. of cattle 7.43 (5.28) 6.34 (4.72) 1.09 **
Farm size (ha) 2.21 (0.96) 2.17 (1.11) 0.04
Farm income (ZMW) 12,454.14 (8,083.45) 11,407.35 (7,014.77) 1,046.79
Off-farm income (ZMW) 2,881.47 (2,904.08) 3052.94 (2605.28) -171.46
No of Extension contacts in a year 7.20 (4.56) 5.54 (4.92) 1.66 ***
Distance to extension service (km) 4.11 (2.62) 4.94 (2.60) 00.83 ***
Yield (kg/ha) 2,289.27 (1,668.01) 1976.72 (996.60) 312.55 **

Categories Access 
Freq. (%)

Non-access
Freq. (%)

Gender
Female 76 (32.48) 55 (32.35)
Male 158 (67.52) 115 (67.65)

Marital status
Non-married 34 (14.53) 32 (18.82)

Married 200 (85.47) 138 (81.18)

Membership in cooperatives
No 173 (73.93) 166 (97.65) ***
Yes 61 (26.07) 4 (2.35)

Land ownership
No 208 (88.89) 146 (85.88)
Yes 26 (11.11) 24 (14.12)

Participation in other social group No 22 (9.40) 84 (49.41) ***
Yes 212 (90.60) 86 (50.59)

Note: ***, **, and * represent 1%, 5%, and 10% levels of significance, respectively.
SD = Standard Deviation
Mean difference estimated with independent sample T-test at 5% level of probability.



162

NEW MEDITNEW MEDIT N. 5 2025

Table 4 - Determinants of FISP Access.

Input subsidy Coef. St. Err. Marginal effect St. Err.
Age 0.016* 0.01 0.006* 0.004
Gender -0.59*** 0.211 -0.215*** 0.072
Household size 0.065** 0.032 0.025** 0.012
Marital status 0.442* 0.236 0.173* 0.093
Education -0.045 0.04 -0.017 0.015
Farming experience -0.039*** 0.011 -0.015*** 0.004
No. of cattle 0.025 0.02 0.01 0.008
Farm size -0.263*** 0.097 -0.101*** 0.037
Land ownership -0.012 0.231 -0.005 0.089
Cooperative membership 1.644*** 0.294 0.443*** 0.042
Participation in other social groups 1.296*** 0.237 0.483*** 0.076
Extension access 0.092 0.064 0.035 0.025
Off-farm income 0.012** 0.004 0.013** 0.005
Extension residual -0.065 0.066 -0.025 0.025
Constant -0.975** 0.472    
Number of obs. 404
Pseudo r-squared 0.279
Chi-square 153.213
Prob > chi2 0
Correctly predicted observations 365
Overall prediction accuracy (%) 90.4      

Note: ***, **, and * represent 1%, 5%, and 10% levels of significance, respectively.

Table 5 - Average expected maize yield and farm income; heterogeneity and participation effect in Southern 
province.

Yield (kg/ha) To have access Not to have access Effect of Access
Farmers who 
have access  2288.655 (47.521) 2143.682 (30.025)  ATT= 144.973 (56.211)***

Farmers who do 
not have access  2707.622 (54.805)  1976.807 (34.963) ATU= 730.815 (65.007)***

Diff. HE1= -418.967 (72.735)*** HE2= 166.875 (46.141)*** HE3=-585.842 (6.053)***
Farm Income (ZMW)  
Farmers who 
have access  12453.63 (270.903) 11708.94 (275.666) ATT= 744.69 (386. 497)**

Farmers who do 
not have access 13640.31 (272.165)  11407.22 (359.429) ATU= 2233.09 

(450.847)***

Diff. HE1= -1186.68 
(393.509)*** HE2= 301.72 (445.466) HE3= -1488.4 (41.798)***

ATT is Average Treatment Effect on the Treated; ATU is Average Treatment Effect on the Untreated; HE1is the 
difference in outcome for those with access compared to those without access; HE2 is the difference in the po-
tential outcome for those with access if they did not have access; HE3 is the difference in the potential outcome 
for those without access if they had access.
Note: ***, **, and * represent 1%, 5%, and 10% levels of significance, respectively.
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ensure that farmers with the highest potential to 
benefit are prioritized in subsidy distribution.

The outcome of the endogenous switching 
regression model, as presented in Table 6. To 
validate the appropriateness of the Endogenous 
Switching Regression (ESR) model, we exam-
ined the significance of the rho parameters, which 
measure the correlation between the error terms of 
the selection and outcome equations. Statistically 
significant rho values indicate the presence of un-
observed selection bias, thereby justifying the use 
of the ESR framework. For maize yield, the rho 
estimates were −0.997 (0.001) for the non-access 

group and 0.924 (0.034) for the access group, 
both statistically significant at the 1% level. For 
farm income, the rho estimate for the non-access 
group was −0.988 (0.008), also significant, while 
the estimate for the access group (−0.089 with 
a standard error of 0.537) was not statistically 
significant. In addition, the likelihood ratio (LR) 
tests of independence between the selection and 
outcome equations were statistically significant 
for both models, with chi-squared values of 37.46 
for yield and 11.04 for income. These results con-
firm the presence of selection bias and support the 
application of the ESR model. 

Table 6 - Outcomes of the endogenous switching regression for maize yield and farm income.

Variables
Yield Farm income 

Access Non-access Access Non-access
Age -5.645 (13.986) 2.333 (9.585) 52.131 (65.561) -23.16 (58.54)

Gender 405.244 (267.355) -415.833 
(189.409)** 1334.2 (1290.14) -2309.13 

(1166.212)**
Household size -18.086 (43.414) 4.591 (35.208) -134.745 (205.079) 90.889 (213.597)

Marital status -8.653 (355.113) 458.101 
(231.487)**

2197.139 
(1668.549)

1878.648 
(1405.804)

Education -77.46 (47.036)* 68.504 (37.395)* 128.982 (217.188) 209.459 (221.902)
Farming experience 13.591 (15.363) 7.537 (12.687) -36.129 (75.27) 143.046 (78.781)*

Number of cattle 76.269 (22.99)*** 42.286 (22.136)* 316.229 
(105.536)***

399.887 
(130.405)***

Farm size -624.785 
(119.807)*** 1.504 (89.186) 640.754 (640.754) 1428.171 

(525.299)***

Land ownership -517.66 (321.248)* -781.231 
(212.31)***

2561.993 
(1485.254)*

-1339.193 
(1263.495)

Cooperative 
membership 150.255 (291.213) 69.842 (567.68) 1923.371 

(1595.117)
1052.749 

(3663.594)
Participation 
in other farmer 
association

-220.498 (397.454) -128.809 (275.021) -999.152 (2117.633) -1254.173 
(192)1.929

Off-farm income 0.028 (0.039) -0.019 (0.033) 0.771 (0.186)*** -0.075 (0.204)

Extension access 81.414 (22.756)*** -7.961 (18.009) -12.779 (105.412) 293.404 
(107.212)***

Constant 3407.59 
(846.94)***

1088.697 
(422.216)***

2758.677 
(4405.412) 653.197 (2491.540)

rho -0.997 (0.001) 0.924 (0.034)*** -0.988 (0.008)*** −0.089 (0.537)
LR test of indep. 
eqns. (χ²(2) = 37.46*** (χ²(2) = 11.04***

Number of 
observation 404 404

Wald chi2(13) 44.6 124.65
P-value   0   0
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For maize yield, the gender coefficient shows 
that female farmers who did not receive input 
subsidies had a consistently negative effect 
compared to their male counterparts in the same 
situation. Also, the size of the maize farm has 
a consistently negative and significant impact 
on the yield of farmers with access to subsi-
dies. Conversely, marital status has a positive 
and significant impact on the farmers who have 
not received input subsidies. This suggests that 
married farmers tend to achieve higher maize 
yields than their unmarried counterparts, even 
when they have not received subsidies. The re-
sult showed that land ownership has a significant 
and negative influence on both subsidised and 
non-subsidised farmers. Furthermore, farmers’ 
wealth, measured as the number of cattle owned, 
has a consistently significant and positive effect 
on both subsidized and non-subsidized farmers. 
Access to extension services also showed a pos-
itive and significant effect on maize yield for the 
farmers who received input subsidies. 

The findings from the endogenous switching 
regression model show that being a female farm-
er has a negative effect on the farm income of 
non-subsidised farmers. This result contrasts with 
the positive effects that are observed in the farm-
ing experience and the size of maize farms within 
the same group of farmers. The wealth of farmers 
has a consistent positive influence on farm income 
for both subsidised and non-subsidised farmers. 
Furthermore, land ownership and off-farm income 
demonstrate significant positive associations with 
farm income among subsidised farmers.

Moreover, based on interviews conducted with 
smallholder maize farmers in the study area, it 
was a unanimous opinion that receiving input 
subsidies through the FISP enhances maize yield 
and farm income. The farmers pointed out that 
without these subsidies, their maize yield would 
be considerably lower, affecting their financial 
position and their ability to continue farming.

4.  Discussion

The probit regression estimates of determi-
nants of access to the FISP indicate that the age 
of the farmers is a positive determinant of access 
to subsidy. It appears that older farmers are more 

likely to get or have the FISP. Older farmers are 
probably more aware of the programme, have 
more experience with the subsidy system, or are 
considered more credible or deserving recipi-
ents by the subsidy administrators. This result 
is in line with other similar studies in Zambia 
and Malawi, where Holden & Lunduka (2010) 
argued that older farmers have more experience 
and have more connections with the agricultur-
al sector networks to access subsidies and other 
agricultural support services.

The analysis also shows that being a female 
farmer is a deterrent to FISP access, as shown 
by the analysis in this paper. This suggests that 
female farmers are less likely to get the input 
subsidy packages than their male counterparts. 
Authors like Fisher & Kandiwa (2014) argued 
that women farmers are discriminated against 
in their access to inputs and services, includ-
ing subsidies. As pointed out by these authors, 
such biases are based on gender stereotypes and 
cultural norms that prevent women from partic-
ipating in agricultural production and resource 
management decisions. Furthermore, extension 
services, which are a common channel through 
which subsidies are offered, are not fully avail-
able to women farmers, which reduces the take-
up rate among female farmers (Diaz & Najjar, 
2019). This restricted accessibility is, to some 
extent, because extension programs are usually 
developed without taking into consideration the 
particularities of female farmers—for instance, 
their restricted access to transport and time be-
cause of their domestic responsibilities.

Household size and marital status were also 
seen to be significant and positive in influenc-
ing access to the FISP among farmers. This 
could mean that married farmers who have larg-
er households are more likely to get subsidies 
than those who are not married and have smaller 
households. This could be due to their stability, 
the need for them to be more responsible in the 
running of the farming business and the availa-
bility of labour and resources. Therefore, house-
holds with more labour resources and a stable 
farm operation can improve their position to 
take advantage of the input subsidies and other 
agricultural programs (Njuki et al., 2013; Fisher 
& Kandiwa, 2014).
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In terms of farming experience, the result of 
the probit model shows a negative relationship 
with FISP access. This suggests that experienced 
farmers may use their own approaches and are 
not very interested in subsidy programs. Ma-
tuschke & Qaim (2009) and Baffoe-Asare et al. 
(2013) established that veteran farmers tend to 
prefer the conventional approach and, therefore, 
are less likely to embrace new programs or tech-
nologies. In the same manner, farm size emerged 
as another key factor that determines FISP ac-
cess. According to the results, smaller farms 
are more likely to receive subsidies. This is in 
conformity with policy changes favouring eq-
uitable resource distribution to help small-scale 
farmers. For instance, Mason & Tembo (2015) 
argued that FISP targets smallholder farms in 
order to achieve the highest impact; Abbott et 
al. (2017) pointed out that subsidies are usually 
given to smaller farms in order to increase food 
security and improve the fight against poverty. 
These findings are also supported by Mason et 
al. (2013), who stated that farmers with land 
holdings of less than 2.5 hectares are targeted to 
ensure that resources are equally distributed.

Analysis of determinants of FISP access also 
indicates that cooperative membership and par-
ticipation in other farmer associations positively 
influence farmers’ access to FISP. 

The analysis of the determinants of FISP ac-
cess also shows that cooperative membership 
and participation in other social groups have 
positive effects on farmers’ access to FISP. The 
influence of cooperative membership on access 
shows that cooperative networks play a very 
important role in facilitating access to subsidies 
through group support and information sharing. 
In relation to the FISP eligibility criteria, coop-
eratives are a channel through which farmers get 
the subsidy package (Mason et al., 2013). In the 
same manner, the participation of farmers in oth-
er farmer groups–a measure of farmers’ social 
capital, degree of openness to work with other 
people, and willingness to accept new technol-
ogies and innovations (Matuschke & Qaim, 
2009; Fischer & Qaim, 2012), stresses the sig-
nificance of social networks and collaborative 
use of agricultural resources to influence FISP 
access among farmers. Collective action among 

smallholder farmers increases the chances of 
accessing resources and markets, validating our 
observation that membership in social groups 
and other farmer groups plays a significant role 
in subsidy access (Fischer & Qaim, 2012; Don-
kor & Hejkrlik, 2021).

Farmers with other sources of income are 
more likely to navigate the subsidy application 
process successfully than farmers without such 
sources. This is because farmers who have a bet-
ter financial situation as a result of having other 
sources of income may have the necessary sta-
bility and resources to pay for or meet any other 
costs or conditions that are associated with the 
subsidy application process. Haggblade et al. 
(2010) argued that non-farm income diversifi-
cation increases financial stability and enhances 
the availability of agricultural inputs, a hypoth-
esis that is consistent with our finding that off-
farm income improves farmers’ ability to navi-
gate the FISP application process.

Our results on the actual impact of subsidy 
access using an endogenous switching regres-
sion model reveal that beneficiaries of input 
subsidies would have harvested significantly 
less maize—approximately 144.97 kg/ha less—
if they had not participated in the subsidy pro-
gramme. At the same time, farmers would have 
gained 744.69 ZMW less in annual farm income 
if they had not received the subsidy. This indi-
cates that subsidy access enhances agricultural 
productivity and income among its beneficiaries 
(Burke et al., 2012; Mason et al., 2013; Blek-
king et al., 2021). Such an increase in yield due 
to subsidy access can translate into higher farm 
income (Funsani et al., 2017), emphasising the 
economic viability of smallholder farming op-
erations. Similar findings in other regions have 
supported this direct relationship between input 
subsidies and increased yield. For example, Xu 
et al. (2009a) demonstrated in their study that 
input subsidies in China significantly boosted 
rice yields by enabling access to fertilisers and 
improved seed varieties. 

Based on qualitative interviews with small-
holder maize farmers in the study area, farmers 
consistently reported that without these subsi-
dies, their maize yields would be significantly 
lower, thus affecting their overall farm income. 
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Farmers shared that the increased yields from 
subsidies enable them to generate higher in-
come, which is crucial for sustaining their farm-
ing operations and improving their livelihoods. 
According to one of the male respondents, “As 
a smallholder farmer in Zambia, the FISP subsi-
dies have improved my maize yields and farm 
income. Since receiving the subsidies, my har-
vest has increased by about 145 kilograms per 
hectare, improving my family’s economic sta-
bility by 745 ZMW per hectare. The access to 
quality fertilisers and seeds has made all the dif-
ference, enhancing both productivity and profit-
ability on my farm.”

Our model also highlights a significant op-
portunity cost for farmers without access to the 
FISP. Our analysis suggests that non-subsidised 
farmers could have also increased their maize 
yield if they had participated in the FISP. This 
aligns with the findings of Xu et al. (2009b) and 
Mason et al. (2013) that access to subsidies, 
such as fertiliser, significantly increases maize 
yields. Their findings suggest that subsidies pro-
vide crucial inputs that enhance crop productiv-
ity for all farmers. Holden & Lunduka (2010) 
also argued that fertiliser subsidies significantly 
improve land productivity and crop yields, sup-
porting our result that farmers without access to 
the FISP miss out on substantial yield increases. 
Furthermore, our findings could suggest that the 
lack of FISP access contributes to income dis-
parities among farmers, as those without subsi-
dies miss out on increased revenue from higher 
yields. While FISP access plays a significant role 
according to our results, it is important to rec-
ognise that other factors also influence income 
disparities, including market access (Camara & 
Savard, 2023), availability of extension services 
(Nnahiwe et al., 2023), farming techniques (Phi-
ri et al., 2020), and socio-economic conditions 
(Zulu et al., 2007). Hence, the productivity gap 
affects individual farm incomes and has broader 
implications for food security, gender inequali-
ty and economic stability in rural communities 
(Funsani et al., 2017).

The endogenous switching regression model 
results reveal that gender significantly, and in 
the case of women farmers, negatively influenc-
es maize yield and farm income among farmers 

without access to the FISP. Specifically, the neg-
ative impact of gender on maize yield suggests 
that female farmers face greater challenges in 
achieving high yields without subsidies. Accord-
ing to Quisumbing & Pandolfelli (2010), female 
farmers often have less access to agricultural 
inputs, services and technology, such as land, 
credit and training, which are crucial not only 
for improving crop yields but also for enhanc-
ing overall farm productivity, income stability, 
and resilience to economic and environmental 
shocks. This limited access results from so-
cio-cultural norms and institutional biases fa-
vouring men in agricultural extension services 
and input distribution. These disparities nega-
tively impact the productivity of female farm-
ers but also perpetuate gender inequalities in 
agriculture, aligning with the findings from our 
analysis. Consequently, this limited access to 
agricultural inputs, services, and technology can 
negatively impact the income generated from 
the farm, leading to income disparities. This 
aligns with our findings on the impact of gender 
on non-subsidised farmers, where female farm-
ers, in particular, experience lower yields and 
reduced farm income due to these constraints 
(Njuki et al., 2013).

The positive effect of marital status on yield for 
non-subsidised farmers could suggest that married 
farmers have better access to labour and resources 
within their households. This includes the support 
of their spouses and children, who can contribute 
to farming activities, thereby enhancing produc-
tivity even without subsidies. Additionally, mar-
ried farmers might benefit from pooled financial 
resources and shared responsibilities, which can 
further improve farm management and efficiency. 
This aligns with findings from Fisher & Kandi-
wa (2014) that being married provides a stable 
family structure that supports farm operations 
through shared responsibilities and collective de-
cision-making. This stable environment can lead 
to more efficient farm management and higher 
productivity, even without subsidies. These find-
ings also underscore the importance of social and 
family networks in enhancing agricultural pro-
ductivity (Ramirez, 2013).

Farmers’ education has a contrasting influence 
on maize yield, with a negative impact among the 
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FISP beneficiaries and a positive impact among 
non-beneficiaries. This suggests that while edu-
cated farmers can better utilise available resourc-
es without subsidies, the specific requirement 
to channel the subsidy to designated crops, pri-
marily maize, may limit the flexibility of educat-
ed farmers who might have alternative methods 
that could potentially yield better results. While 
education generally empowers farmers with bet-
ter knowledge and skills, which can lead to im-
proved agricultural practices and higher yields, 
their benefits may be maximised when farmers 
have access and flexibility of use regarding nec-
essary inputs and resources (Xu et al., 2009b; 
Njuki et al., 2013). However, when participating 
in subsidy programmes, they may be constrained 
by programme stipulations, reducing their ability 
to innovate or apply their advanced knowledge 
effectively (Xu et al., 2009b). This implies that 
while education generally enhances farmers’ abil-
ity to improve productivity, the terms of subsidy 
programmes like the FISP may not fully utilise the 
potential of educated farmers. For non-beneficiar-
ies, education directly translates to better yields 
as they can independently apply their knowledge 
and innovations without the constraints of subsi-
dy guidelines.

The number of cattle, a proxy for farmers’ 
wealth, positively and significantly influenc-
es both maize yield and farm income among 
farmers with and without access to subsidies. 
This consistent positive influence indicates that 
wealthier farmers, as measured by livestock 
ownership, have better resources and resilience, 
enhancing their productivity. Holden & Lun-
duka (2010) pointed out that asset ownership, 
such as livestock, provides farmers with the fi-
nancial stability and resources needed to invest 
in productive inputs and technologies. This in-
vestment capability allows wealthier farmers to 
achieve higher yields and, consequently, higher 
farm incomes, which aligns with our findings.

Farm size significantly influences yield and 
income, with a negative effect on yield among 
subsidised farmers and a positive effect on in-
come among non-subsidised farmers. The neg-
ative effect on yield suggests that farmers with 
lesser farm size benefit more from subsidies, 
likely due to better management and utilisation 

of inputs. Mason & Tembo (2015) and Camara & 
Savard (2023) argued that smaller farms, when 
given subsidies, experience significant produc-
tivity gains, aligning with our findings. How-
ever, larger farms, with their inherent resource 
advantages, can achieve higher incomes without 
subsidies, indicating a differential impact based 
on farm size (Camara & Savard, 2023). The pos-
itive impact on income for larger farms without 
subsidies indicates a knowledge and resource 
advantage that can be leveraged to assist less ex-
perienced and smaller-scale farmers (Mason & 
Tembo, 2015; Camara & Savard, 2023).

Our analysis showed contrasting impacts of 
land ownership on maize yield and farm income. 
While land ownership positively influence farm 
income, we find a negative influence of this 
variable on maize yield. While land ownership 
could enhance access to credit and long-term in-
vestment and diversification (Jiang et al., 2020), 
which could significantly boost farm income, 
Holden & Ghebru (2016) argued that during the 
initial adjustment period after obtaining land ti-
tle, productivity might decline as farmers focus 
on securing and managing their newly formalised 
land holdings, despite the long-term benefits for 
farmers. Hence, when farmers acquire land, they 
might focus on long-term investments in their 
land, such as infrastructure improvements, soil 
conservation, and other practices that do not yield 
immediate increases in crop productivity. This 
shift can temporarily decrease crop yields as im-
mediate inputs are sacrificed for future gains.

Off-farm income positively impacts farm in-
come among farmers with access to the FISP, 
which indicates that farmers with additional in-
come sources are better positioned to navigate 
subsidy applications and enhance overall farm 
profitability (Haggblade et al., 2010).

Our analysis indicates that access to exten-
sion services has a positive impact on maize 
yield among farmers with access to the FISP 
and positively influences farm income for 
farmers without access to the FISP, highlight-
ing the dual role of extension services in en-
hancing agricultural productivity and econom-
ic outcomes, depending on farmers’ access to 
subsidies (Nnahiwe et al., 2023). For farmers 
with access to subsidies, extension service 
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could impact yield due to the knowledge and 
support that help to utilise the inputs provided 
by subsidy programmes effectively. Extension 
services could equip farmers without subsi-
dies with the necessary skills and knowledge 
to optimise their existing resources and di-
versify their income sources (Quisumbing & 
Pandolfelli, 2010). Hence, for both categories 
of farmers, extension services are crucial for 
maximising the effectiveness of subsidy pro-
grammes and improving the overall economic 
well-being of farmers.

5.  Conclusion 

This study aimed to identify factors that de-
termine access to the Farm Input Subsidy Pro-
gramme (FISP) and how this influences maize 
yield and farm income in the Southern prov-
ince of Zambia. The probit regression model 
was employed to identify the determinants of 
FISP access among farmers. The study also 
adopted the use of an endogenous switching 
regression model to address unobservable bias 
in our estimate of the effect of input subsidy 
on yield and farm income. The model was used 
to compare the yield and farm income of the 
FISP beneficiaries and the non-beneficiaries, 
as well as estimate the values of the outcome 
variables in the counterfactual hypothetical 
cases. The probit regression analysis results 
showed that age, household size, marriage, co-
operative membership, participation in other 
social groups, and off-farm income positively 
influence FISP access. Farm size and the farm-
er’s gender (being female), as well as farming 
experience, were found to be negative predic-
tors of FISP access. The endogenous switch-
ing regression model revealed that the farmers 
who were subsidy beneficiaries had higher 
maize yield and higher income compared to 
those who were not subsidy beneficiaries and 
could have had a significantly higher yield and 
income if they had been subsidized.

The study’s findings reveal several key poli-
cy implications. First of all, gender inequality 
in FISP access indicates a need for targeted 
policies to support female farmers by provid-
ing gender quotas to pursue parity, enhanced 

access to extension services, and credit facili-
ties to ensure gender equity. Additionally, the 
eligibility criteria for FISP might be challeng-
ing for female farmers to meet, necessitating 
a review and potential adjustment of these 
criteria to make them more inclusive and ac-
cessible to women. This could include consid-
erations such as flexibility in land ownership 
requirements and tailored support to address 
the unique barriers faced by female farmers. 
Prioritising smallholder farmers, with particu-
lar emphasis on women farmers, in subsidy 
programmes is crucial for equitable resource 
distribution, which can promote productiv-
ity and income among the most vulnerable 
groups. Strengthening cooperative networks 
and farmer associations is essential to facili-
tate better access to subsidies and support col-
lective action, which can improve agricultural 
productivity. Expanding extension services is 
vital to provide all farmers, especially wom-
en, with the necessary training and support, 
maximising the effectiveness of subsidies and 
improving economic outcomes. Encouraging 
income diversification through policies facil-
itating access to credit, training, and market 
opportunities can enhance farmers’ financial 
stability, enabling better investment in agri-
cultural inputs and overall farm profitability.
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