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AGRICULTURAL COMMERCIALIZATION AND SMALLHOLDER
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Abstract

The study examined the impact of agricultural commercialization on the food security
status of smallholder farmers in Nigeria, a nation where agriculture has a crucial role in
both economic sustainability and food provision. Utilizing the most recent data from the
Nigeria General Household Surveys (NGHS 2018/19) and employing an Instrumental
Variable Probit regression model, the research assesses the relationship between the level
of commercialization, as measured by the Household Commercialization Index (HCTI),
and food security outcomes among smallholder farmers. The outputs reveal a significant
positive link between higher levels of commercialization and improved food security.
Specifically, an increase in the HCI correlates with a notable rise in the probability of
achieving food security, with a statistically significant average marginal effect (AME) of
0.061, highlighting the potential benefits of market-oriented farming practices. This study
also considers various socio-economic factors, including household size, marital status,
and access to credit, to understand their influence on food security. The obtained results
underscore the significance of supporting agricultural commercialization as a strategy
to enhance food security among smallholder farmers in Nigeria. Paper calls for targeted
policy interventions to facilitate access to markets, improve agricultural education,
and provide financial services to farmers, aiming to bolster commercial activities and,
consequently, food security.
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Introduction

In Africa, a substantial portion of the population relies on agriculture for
sustenance (Goldman, 1995; IFAD, 2011). It provides food, clothing, shelter,
and employment for over 75% of the people (Mgbakor et al., 2014). Enhancing
the agricultural sector’s productivity, profitability, and sustainability is not just a
pathway but a necessity to urgently mitigate food insecurity across the continent
(Asenso Okyere, Jemaneh, 2012; Dawson et al., 2016). Nigeria, with its
burgeoning population, places significant reliance on its agricultural workforce to
meet the escalating food demands (Bello et al., 2024). However, the fundamental
axiom prevails: to feed a nation, one must first feed oneself and one’s family.
The effectiveness of subsistence farming and its diverse impacts on Nigeria’s
economy, food security, and poverty reduction depend on several factors. These
include soil fertility, access to land and water, fertilizer availability, adoption of
improved seeds, affordability of farm inputs, access to credit, involvement of
pest and disease management, implementation of new farming technological
solutions and practices, and, crucially, the level of commercialization within the
agricultural sector (Adepoju et al., 2022; Prince et al., 2023).

Smallholder farming, a unique and resilient practice, remains a dominant
feature of Nigeria’s agricultural landscape, particularly in rural areas where
a significant part of the population relies on agri-food production for their
livelihood (Igwe et al., 2020). Characterized by the cultivation of small plots
of land and the production of various crops, smallholder farmers grow food
for personal consumption and engage in commercial activities to sustain their
livelihoods. Beside the integral role of agriculture in Nigeria’s socio-economic
fabric, food security remains a pressing concern, with a considerable share of the
population enduring hunger and malnutrition (Oyinloye et al., 2018; Akinyetun,
2018). Wudil et al. (2022) highlight the worsening food security trends in sub-
Saharan Africa in recent years, noting that food insecurity in the region has been
rising steadily since 2015. Understanding the dynamics of commercialization
within smallholder farming and its impact on farmers’ food security is crucial in
formulating effective strategies to address the nation’s food challenges.

The nexus between agricultural commercialization and food security in Nigeria
has been an area of considerable academic focus, with studies identifying several
key factors that influence both. Several authors (Agwu et al., 2013; Olanrewaju
et al., 2016; Ogundele, 2020; Oparinde et al., 2020; Otekunrin et al., 2021) have
highlighted the critical role of educational level, size of farms, and availability
of extension services in enhancing commercialization and, subsequently,
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food security at national or regional level in Nigeria. Expanding beyond
Nigeria, Ochieng et al. (2020) in Kenya demonstrated that commercialization
positively affects dietary quality and food security by increasing nutrient intake
and household income. Collectively, these studies contribute to a nuanced
understanding of how commercialization influences food security, although
this study stands out by utilizing unique national-level data to delve into these
dynamics within the Nigerian context specifically. This research, therefore, adds
to the existing literature by examining the interplay of commercialization and
food security through a localized lens, providing targeted insights for policy and
practice in Nigeria’s agricultural sector.

Materials and Methods

Data description

The General Household Survey-Panel (GHS-Panel) was launched together with
the World Bank Living Standards Measurement Study (LSMS) team. It was a part
of the Integrated Surveys on Agriculture (ISA) program. Wave 4 of the Nigeria
General Household Surveys (NGHS 2018/19) comprises two seasonal visits,
gathering post-planting and post-harvest data designed to be representative at
the zonal level, covering 5,000 households, each potentially including multiple
farmers. It encompasses six zones along with rural and urban areas within these
zones, as outlined by the Nigerian National Bureau of Statistics (NBS, 2019). At
the time this study was done, mentioned was the most recently available wave of the
GHS data. Relevant to this study are details regarding weekly food consumption,
estimated crop values, sales proceeds, and socio-economic characteristics,
including household size, income, age, sex, marital status, and education level.
Smallholders are defined in this study as farmers with less than two hectares of
farmland, including individuals within households who possess their farmland
and are considered as respondents. The final sample used in this study, comprising
7,343 farmers, consisted of individuals with complete information. This same
dataset was also utilized by Mgomezulu et al. (2024).

Methods of data analysis

The Household Commercialization Index (HCI) was computed as the ratio of the
,total value of crop sales in the market” to the “estimated value of crop harvested”.
Both variables are readily available in the NGHS data set.

_ Total Value of Crop Sales in the Market
B Total Value of Crop Harvested

HCI
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The HCI ranges between 0 and 1, while measuring the farmers’ level of
commercialization. Farms with the HCI between 0.01 and 0.25 belong to the group
of farms with low-level commercialization. Farms with HCI between 0.251 and 0.50
belong to middle-level commercialization farms, or farms with HCI above 0.50 are
grouped to high-level commercialization farms (Olanrewaju et al., 2016).

According to the Food and Agriculture Organization of the United Nations (FAO), an
individual is classified as experiencing hunger when its calorie intake falls below the
minimum dietary energy requirement (MDER), a threshold set by the organization
(Michels et al., 2024). By comparing the distribution of calorie intake with the
MBDER, it becomes straightforward to determine whether the individual is suffering
from hunger. In line to the Living Standard Measurement Study (LSMS) survey
manual, all datasets turned to weekly consumed quantities of food were unified per
kilogram according to conversion factors of local to standardized units.

The overall content of calories for any food product was gained after multiplying the
food quantity with its calorie conversion factor. This figure was divided by seven to
arrive at calories consumed per day. For any household within the sample the HFSI
has been calculated as a ratio between the daily calorie intake and requirement of
household. Household could be assumed food-insecure if the value for its HFSI is
below one, implying its incapableness to meet required calories at daily basis. If the
value for HFSI is equal or above one it means that household could be assumed as
food secure, i.e. it could fit or exceed the energy requirement at daily basis (Fadare
et al., 2019; Adekunle et al., 2020). Calorie adequacy is among the most used food
security indicators in empirical studies (Manikas et al., 2023).

HDCI
HDCR

HFSI =

Where (FAO, 2018),
HFSI = Household food security index
HDCI = Household daily calorie intake (kcal/day)
HDCR = Household daily calorie requirement (kcal/day)
HDCR for Nigeria equals to 2,572 kcal per day.

Endogeneity in the context of commercialization refers to situations where
commercialization is correlated with unobserved factors that also influence the
outcome variable, such as food security/insecurity. There are several reasons why
endogeneity might occur in the relationship between commercialization and food
security status:
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i.  Unobserved Factors: Certain characteristics or attributes of farmers not captured
in the dataset, like innate abilities, entrepreneurial skills, or motivation, may
affect both their level of commercialization and their nutritional status. For
instance, farmers with higher innate abilities may be more successful at selling
their products and managing their nutrition.

ii. Reverse Causality: Relationship between commercialization and food
consumption may not be unidirectional. It is plausible that better nutrition
enhances productivity, leading to higher levels of commercialization. Conversely,
increased commercialization may give farmers more resources to invest in their
consumption. This bidirectional causality can lead to endogeneity because the
reverse effect confounds the effect of commercialization on nutrition.

iii. Measurement Error: Even with diligent data collection efforts, there may still
be errors in measuring variables such as commercialization or nutritional status.
These measurement errors can lead to spurious correlations and bias in the
Ordinary Least Squares (OLS) estimates.

Because of endogeneity, the OLS estimates of the coefficient representing the effect
of commercialization on nutritional outcomes will be biased. This bias occurs
because OLS cannot disentangle the effects of commercialization from those of
the correlated unobserved factors. As a result, the estimated relationship between
commercialization and food security status may not accurately reflect the actual
causal effect. To rectify this problem and attain unbiased estimates, researchers often
turn to instrumental variable (IV) regression methods, which correct for endogeneity
by leveraging valid instruments to isolate the exogenous variation in the independent
variable under scrutiny. This could also be achieved through approaches like Two-
Stage Least Squares (2SLS) when homoscedasticity is present or the Generalized
Method of Moments (GMM) in the case of heteroscedasticity.

In this study, the average cost of transportation in Enumeration Area (EA) is
considered as instrument for commercialization. Firstly, transportation costs directly
impact farmers’ ability to access markets and sell their produce. Lower transportation
costs typically enable easier and more frequent market access, facilitating increased
commercialization. Conversely, higher transportation costs can hinder market access
and reduce commercialization opportunities. Secondly, the EA average cost of
transportation is likely to be exogenous to individual food consumption outcomes.
That is, they are unlikely to be directly influenced by food security status. Instead,
transportation costs are more closely tied to distance to markets, road infrastructure,
and fuel prices, which are independent of an individual’s food security status. Thirdly,
transportation costs are plausibly correlated with commercialization but not directly
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with food security status, satisfying the conditions for a valid instrument. Therefore,
the EA average cost of transportation meets the criteria of being firmly correlated to
commercialization, while being uncorrelated with omitted variables affecting food
security status, except indirectly through commercialization. Thus, it serves as a valid
instrument in addressing endogeneity in this study. The decision to use this instrument
was influenced by the work of Ochieng et al. (2020), who used the average number
of motorcycles used by farms settled in certain ward (county) and leading market
sellers at county level as the commercialization instruments. This study’s choice of
instrument relates to their first instrument.

Analysis of the effect of agricultural commercialization on food security

An instrumental variable probit regression model (2SLS) was used to analyze the
effect of agricultural commercialization on food security. This regression analysis
studies the association between a categorical dependent variable and at least one
endogenous independent variable among a set of explanatory variables. The name
probit regression is used when the dependent variable has only two values, 0 and 1,
or Yes or No (binary). The model used for this study is given as:

X, =BZ+BX,+BX,+BX, ... *BX +u
Y=o +a,+aX +taX +oX +..+aX +¢
Where,
Y = Household food security status (1 = food secure, 0 = food insecure)
X, = Household crop commercialization index
Z = EA average market transportation costs
X, = Sex of household head (1 = male; 0 = otherwise)
X, = Age of household head (years)
X, = Marital status (1 = married; 0 = otherwise)
X, = Household size
X, = Land ownership (1 = owned; 0 = otherwise)
X, = Access to extension visits (1 = access; 0 = otherwise)
X, = Membership of group (1 = belong to group; 0 = otherwise)
X, = Access to credit (1 = access; 0 = otherwise)

X,,= Income from non-farm activities
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X, = North Central (1 = belong to zone; 0 = otherwise)

X, = North-East (1 = belong to zone; 0 = otherwise)

X, = North-West (1 = belong to zone; 0 = otherwise)

X, = South-East (1 = belong to zone; 0 = otherwise)

X5 = South-South (1 = belong to zone; 0 = otherwise)

B and o = coefficients associated with explanatory variables

p and € = error terms representing unobserved factors
Results and Discussion

Socio-economic characteristics of smallholder farmers in Nigeria

Table 1. outlines the socio-economic characteristics of smallholder farmers in Nigeria,
highlighting significant gender disparities with 79% male and 21% female farmers.
This gender ratio reflects the traditional male dominance in Nigerian agriculture, a
finding supported by Olanrewaju (2016), who noted a similar trend with 91% male
and about 9.4% female household heads in agricultural settings.

The average age of the household heads is 51 years, indicating that most smallholder
farmers are in their productive years and capable to active farming. Educationally, a
majority of these farmers (34.73%) have completed primary education, suggesting
a basic level of literacy that impacts their farming practices. Marriage is prevalent
among farmers, with about 70% married, a cultural reflection of the community’s
values, as also observed by Hussayn et al. (2020), who reported that 72.78% of
farmers were married.

Household size varies, with a significant portion (55.86%) having between 1 and 5
members, and average size of 6 persons. This larger household size is beneficial as
it provides labor for farming, which is essential in regions where family is a primary
labor source. Most of these households operate on a small scale, with 76% managing
less than one hectare, indicative of the fragmented land holdings typical in Nigerian
smallholder farming.

Financially, the farmers face substantial challenges, as 87% have no savings
in banks, 83% have not applied for loans, while vast majority (97%) have not
accessed agricultural extension services within the last year. These figures
underscore the critical gaps in financial inclusion and support services, which are
essential for enhancing agricultural productivity and sustainability in the region.
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Table 1. Distribution of smallholder farmers by their socio-economic characteristics

Variables Frequency Percentage

Sex
Female ;’23(3) 2101
Male ) 78.99
;\égi 0 60 0.82
5130 757 10.31
o 1,419 19.32
e 1,561 21.26
<1 e0 1,557 21.20
260 1,989 27.09
I]f]iu;:rt;?;al level 2,484 33.83
P 2,550 34.73
Seconiiitry LB70 B0
Tertiary - 0
[h;[;r;t;;‘ll.séztus 2,197 29.92
Moo 5,146 70.08
Il{ogsehold size (persons) 4,102 55.86
: : 9 2,564 3492
210 677 9.22
Eellrm size (in ha) 5,601 76.28
L, 1,742 23.72
Savings through banks
cooperative/commercial 924 12.58
Yes 6,419 87.42
No
éd\/lce from extension 251 342

es 7,092 96.58
No

Source: Authors’ computation, 2024.
Agricultural commercialization among smallholder farmers in Nigeria

Table 2. assesses the commercialization levels of smallholder farmers in Nigeria
using the commercialization index developed by Strasberg et al. (1999). This
index categorizes commercialization into three levels, as low (0.01-0.25), medium

82



WBJAERD, Vol. 7, No. 1 (1-108), January - June, 2025

(0.251-0.5), and high (above 0.5). The findings reveal that a significant majority
of farmers, 81.67%, fall into the low commercialization category, while 10.21%
achieve a medium level, and only 8.12% reach high commercialization levels,
with an average index across households of 0.17.

These statistics indicate a predominant trend of subsistence farming with
limited market engagement among smallholder farmers. Such low levels of
commercialization suggest that most farmers focus on producing enough to meet
their own family’s needs rather than selling their produce. Consequently, this limited
market participation contributes to a higher likelihood of food insecurity among
these farmers, as enhanced commercialization typically provides more stable income
streams that can reduce poverty and mitigate food insecurity risks. This aligns with
some previous research (Agwu et al., 2013; Mgbenka et al., 2016; Benson et al.,
2020), who also noted a generally low orientation towards crop commercialization in
similar regions.Top of Form

Table 2. Distribution of smallholder farmers according to level of commercialization

Commercialization index Frequency Percentage (%)
Low (<0.25) 5,997 81.67
Medium (0.251-0.50) 750 10.21

High (0.51 —1.00) 596 8.12

Total 7,343 100.00
Standard deviation 0.23

Mean comm. Index 0.17

Min. comm. index 0.00

Max. comm. Index 1.00

Source: Authors’ computation, 2024.
Food security status of smallholder farmers in Nigeria

An evaluation of the food security status among smallholder farmers in Nigeria,
based on the recommended daily calorie intake of 2,507 kcal, reveals significant
challenges (Table 3.). Approximately 87% of the 7,343 farmers surveyed were
classified as food insecure, with only 956 farmers meeting their daily nutritional
requirements, around 13% of respondents. This high level of food insecurity is
largely attributed to the inefficiency of small-scale agricultural production, which
predominantly sustains only the immediate family needs of farmers.
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Table 3. Summary statistics and food security status for smallholder farmers

Food security status Food insecure Food secure Total
Number of farmers 6,387 956 7,343
Share 86.98 13.02 100.00

Source: Authors’ computation, 2024.

This finding is consistent with research by Matemilola and Elegbede (2017), who noted
that about 90% of agricultural output from Nigerian smallholders is insufficiently
beyond subsistence. Further supporting this, Obasan et al. (2017) reported that 59.6%
of rural households were food insecure. Similarly, Ahmed and Abah (2014) found a
61% food insecurity rate among surveyed households, with only 39% achieving food
security. These results highlight a significant prevalence of food insecurity, which
contrasts with Ojeleye et al. (2014), who reported a higher rate of food security (66%)
among their respondents, indicating variability in food security status across different
studies and regions.

Effects of agricultural commercialization on food security of smallholder farmers

To evaluate the impact of agricultural commercialization on food security among
smallholder farmers in Nigeria, an instrumental variable Probit regression model was
utilized. The results, underscored by a Wald test of exogeneity with a p-value of 0.000,
indicate significant exogenous relationships in the model, suggesting robustness in the
variable selection. Analysis detailed in Table 4. shows only significant determinants
of food security among the farmers in this study.

Table 4. Estimates of IV Probit regression model for effect of agricultural
commercialization on food security

Variable AMEs SE V4 P>|Z|
HCI 0.061 0.020 3.03 0.002%**
Married -0.573 0.164 -3.50 0.000%***
Household size -0.013 0.003 -3.69 0.000%**
Access to credit 0.155 0.079 1.95 0.051*
Savings -0.410 0.171 -2.40 0.016**
Higher education 0.370 0.135 2.74 0.006***
Extension services 0.691 0.206 335 0.001 ***
Log-likelihood -16356.43
Wald chi? 378.68
Prob>chi’ 0.0000

Source: Authors’ computation, 2024.
#EE (p<0.01), ** (p<0.05), * (p<0.10)
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The Household Commercialization Index (HCI) emerges as a particularly
influential factor. The analysis, with a statistically significant average marginal
effect (AME) of 0.061 at the 1% level, reveals that for each unit increase in HCI,
there is a corresponding 6.1% increase in the likelihood of a farmer achieving
food security. This substantial relationship underscores the pivotal role that
commercialization plays in bolstering food security, presumably through the
increased income that comes from market sales of agricultural produce. This
result is consistent with Olanrewaju (2016) and Manja et al. (2025), whose
findings revealed that the area of agri-food production commercialization could
be seen as income-determining factor that will affect food security.

Marital status presents an interesting dynamic. Being married is linked with a
dramatic 867.3% reduction in the probability of being food secure, an effect size that
is statistically significant at the 1% level with an AME of -0.573. This suggests that
the increased responsibilities and larger household sizes associated with marriage
may substantially detract from food security for these farmers.

Household size is statistically significant at 1% with a negative relationship with
the food security status of smallholder farmers. The inverse relationship between
household size and food security status indicates that a rise in household size will
bring about a 0.013 decrease in the chance of smallholder farmers being food secure.
This corroborates with the study of Oparinde et al. (2020) who explained that a rise in
household size would cause the household to have problems meeting basic household
needs such as good nutrition.

Considering access to credit, with an AME of 0.155 and a p-value slightly above
the conventional threshold at 0.051, suggests a positive but less significant influence
on the likelihood of food security among smallholder farmers. This value indicates
that there could be a 15.5% increase in the probability of a farmer being food secure
with access to credit. The closeness of the p-value to the standard cutoff hints at a
potentially important trend worth exploring further, as access to credit is often critical
for enabling farmers to invest in productivity-enhancing inputs and technologies,
which could, in turn, lead to improved food security outcomes.

The presence of savings in cooperative or commercial banks is significantly associated
with food security among smallholder farmers in Nigeria, showing an AME of
-0.410 at a 5% significance level (p-value of 0.016). This counterintuitive negative
impact suggests that farmers with savings are 41% less likely to be food secure.
This could imply that such savings are perhaps earmarked for future investments or
emergencies rather than current food expenditures. Alternatively, this pattern may
reflect that even those who are able to save face other substantial challenges that
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savings alone cannot offset, such as variability in agricultural productivity or market
access issues. Mentioned relationship presents a complex aspect of the financial
behavior of smallholder farmers, meriting deeper analysis to unravel the intricacies
between financial management and food security outcomes.

The influence of education is decidedly positive. Producers with better education
have a 37% higher chance to reach food security, indicated by an AME of 0.370,
significant at the 1% level. Mentioned likely reflects the benefits of educational
attainment in improving agricultural productivity and access to market
information, which in turn enhances food security. This is in line with Naz et
al. (2023), who identify education as one of the positive determinants of food
security among rural households in developing countries, or with studies of Abu,
Soom (2016), Okon et al. (2017) or Aboaba et al., (2020), that observed the same
indicator for Nigeria.

Lastly, the availability of extension services is crucial. An AME of 0.691, significant
at the 1% level, suggests that access to these services is associated with a 69.1%
increase in the likelihood of achieving food security. This highlights the critical
role of support services in enhancing farmers’ capabilities and, consequently, their
food security status.

Conclusion and Recommendations

The study revealed pronounced gender imbalances in Nigeria’s smallholder sector,
with almost four-fifths of farmers being male. Household heads were on average
middle-aged (around 51 years), predominantly married, and largely educated only
to the primary level. Farm sizes were small (over 75% cultivating area is less
than one hectare), and most households had limited access to formal savings,
credit, or extension services. Commercialization levels were low, over 80%
of farmers operated at subsistence scales, while 87% of households were food
insecure under 2,507 kcal benchmark.

The IV Probit analysis had shown that increasing commercialization (HCI),
higher education, and access to extension services had significantly boosted food
security, whereas larger household sizes and marital responsibilities had detracted
from it. Access to credit displayed a positive but marginally significant effect,
while holding bank savings was paradoxically associated with lower immediate
food security, suggesting those funds were reserved for future investments rather
than daily consumption.

In line to outcomes of performed study, there are proposed following
recommendations to address the constraints facing smallholder farmers in
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Nigeria and improve their food security through enhanced commercialization
and support systems:

Strengthen market linkages and commercialization efforts - Support should
be given to the formation of farmer cooperatives and aggregation models
that can improve access to markets and bargaining power. In addition,
investments in rural infrastructure, such as feeder roads, storage facilities,
and market hubs, would reduce post-harvest losses and facilitate greater
market engagement.

Enhance financial inclusion among smallholder farmers - Financial
products tailored to agricultural cycles should be developed in partnership
with banks, microfinance institutions, and fin-techs. Additionally, mobile
banking platforms and community savings schemes can be promoted to
improve access to savings and credit for rural households.

Expand and modernize agricultural extension services - Given their
significant role in improving food security, extension services should be
scaled up and made more accessible. ICT-based solutions such as SMS
alerts, mobile applications, and farmer field schools should be employed
to deliver real-time, localized advisory support, especially targeting women
and underserved farmers.

Integrate agricultural education and capacity building into
community programs - Providing functional literacy and vocational training
that covers modern agronomy, market orientation, and financial management
will empower farmers to adopt improved practices. Short courses and
certifications in agribusiness and value chain development should also be
encouraged.

Promote enabling policies and institutional support - Land tenure reforms
should be pursued to facilitate land consolidation and the use of land as
collateral. Furthermore, government and private sector collaboration should
be encouraged to invest in agricultural research, innovation hubs, and adaptive
technologies suited to local contexts.
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