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ABSTRACT
Smallholder agricultural commercialization is increasingly recognized as a pathway for rural transformation,

yet its determinants remain underexplored in Malawi. This study examines both the decision to participate in mar‑
kets and the intensity of commercialization among 2,400 households across 15 districts using data from the Agri‑
cultural Commercialization Project (AGCOM) collected in 2023. A double hurdle model was employed, allowing
separate analysis of market participation (Probit) and commercialization intensity (Tobit) after diagnostic tests in‑
dicated no significant sample selection bias. Results showmoderate commercialization, with an averageHousehold
Commercialization Index (HCI) of 0.61; 67% of households were commercialized (HCI > 0.5), while 33%were non‑
commercialized. By value chain, layers (HCI = 0.94), honey (0.91), and coffee (0.88) were themost commercialized,
whereas beeswax was the lowest (0.56). Market access, landholding size, labor availability, and institutional sup‑
port significantly influenced commercialization. Each additional kilometer from amain road reduced participation
by 2.4%, households withmore working‑agemembers were 3%more likely to commercialize, and larger landhold‑
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ings increased commercialization probability by 2.3% per hectare, with diminishing returns beyond 7 hectares.
AGCOM participation, credit access, and television ownership further enhanced commercialization. Regional and
agroecological disparities were evident: farmers in the North were 27.5% less likely to commercialize, while those
in the South, Lakeshore Plains, and Highlands were 8.6%, 24.5%, and 29.4%more likely, respectively, compared to
reference areas. The findings highlight the importance of infrastructure, financial inclusion, ICT‑enabled informa‑
tion, and programmatic support. Policy should prioritize these areas, while future research should track commer‑
cialization dynamics and their links to food security and resilience.
Keywords: Agricultural Commercialization; AGCOM Project; Smallholder Farmers; Market Participation; Credit
Access; Double Hurdle Model and Road Access

1. Introduction

Agricultural commercialization (AC) has received
an increasingly critical focus in global development, es‑
pecially in the context of transitioning from subsistence
to market‑oriented production systems. AC is recog‑
nized as an essential pathway for enhancing agricultural
productivity, boosting economic growth, and improving
rural livelihoods. The process of commercialization in‑
volves the shift of agricultural activities from primarily
subsistence farming to market‑driven approaches, with
an emphasis on profit‑driven and technologically ad‑
vanced methods of production, processing, and market‑
ing [1,2]. From a global perspective, AC has been linked
to improvements in food security, employment, and
poverty reduction, particularly in developing economies
where agriculture forms the backbone of economic activ‑
ity.

In Sub‑Saharan Africa (SSA), AC is viewed as vital
for addressing food insecurity and unlocking economic
potential. Agriculture has been recognized as the main
contributor to food security, export earnings, and rural
development [3,4]. For example, the sector contributes
around 38.2% of Togo’s national output, 65.3% in Co‑
moros, and accounts for 60% of export earnings [5,6]. De‑
spite the importance of agriculture in SSA’s economic
structure, challenges such as limited access to technol‑
ogy, poor infrastructure, inadequate financing, and un‑
derdeveloped market systems have hindered the com‑
mercialization process. Smallholder farmers, who dom‑
inate agriculture in this region, face difficulties ranging
from limited access to capital and technology to inade‑
quate storage and processing facilities [7,8]. These con‑

straints reduce their capacity to move from subsistence
farming to more market‑oriented activities, thereby im‑
peding potential economic transformation.

Malawi, one of the agricultural economies in SSA,
faces similar challenges. Agriculture contributes about
22.08% to the country’s GDP, employs about 80% of
the workforce, and accounts for roughly 80% of export
earnings [5,6,9]. While the country has seen some posi‑
tive strides in agricultural development, commercializa‑
tion remains slow. The commercial agricultural sector
is characterized by smallholder farmerswho continue to
practice subsistence farming despite policies advocating
for the transition to more market‑oriented practices. Is‑
sues such as poor infrastructure, limited access to credit,
low levels of education, and inadequate agricultural ex‑
tension services further constrain commercialization ef‑
forts [10].

The Government ofMalawi, in partnershipwith the
World Bank, implemented the Agricultural Commercial‑
ization (AGCOM) Project from 2018 to 2024 to advance
thenational commercialization agenda,with a total fund‑
ing of USD 95 million. AGCOM enhanced smallholder
commercialization through financial, technical, and in‑
frastructural support. Producer Organizations (POs) ac‑
cessed matching grants, contributing 30% of subpro‑
ject costs (10% cash, 20% in kind), while the project fi‑
nanced 70% in cash. These grants enabled the acquisi‑
tion of productive assets such as tractors, warehouses,
and dairy equipment, improving productivity and reduc‑
ing costs. Technical Implementation Support (TIS) bro‑
kers provided guidance in governance, financial man‑
agement, and resource mobilization. The project pro‑
moted cooperative development and collective market‑
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ing to achieve economies of scale and reduce transaction
costs. Through the Productive Alliance approach, POs
entered formal agreements with reliable off‑takers, se‑
curing fair prices. Complementary investments in last‑
mile infrastructure and a partial credit guarantee facility
further enhanced liquidity and market access.

The level of AC in Malawi varies significantly be‑
tween regions and farming systems. The concept it‑
self has been defined in various ways, including the ex‑
tent to which a farm allocates resources (land, labor,
capital) to produce goods for sale [11] or the degree to
which small‑scale farmers move toward market‑driven
agricultural activities [12]. In this study, AC is concep‑
tualized as the degree to which households participate
in markets through the sale of their agricultural pro‑
duce. A threshold of 50% of gross revenue derived from
marketed output is often regarded as a clear signal of
transition fromsubsistence‑oriented tomarket‑oriented
farming [13–15]. To operationalize this concept, the study
employs the Household Commercialization Index (HCI),
which quantifies commercialization as the ratio of the
value of agricultural sales to the total value of produc‑
tion [16–18]. Thus, while AC provides the conceptual fram‑
ing of the shift towards market participation, the HCI
serves as the empirical tool for measuring and compar‑
ing the extent of this transition across households.

AC among smallholder farmers is influenced by a
range of household, institutional, and locational factors.
Gender of the household head plays a role, with male‑
headed households often having better access to mar‑
kets, credit, and information, although targeted inter‑
ventions may also enable female‑headed households to
participate [19,20]. The age of the household head can
have mixed effects, as older farmers may rely on expe‑
rience and networks, while younger ones may be more
innovative and risk‑tolerant [20,21]. Education enhances
market participation since more educated farmers are
better able to understand and respond to market sig‑
nals [16,22]. Household size provides labor for production,
which increases surplus for sale [23,24], while groupmem‑
bership enhances access to information, collective mar‑
keting, and reduced transaction costs [19,25]. Similarly,
larger landholdings allow farmers to produce higher vol‑
umes and sell more output [26], and access to extension

services improvesmarket linkages and information flow,
thereby promoting commercialization [27]. Finally, loca‑
tional differences such as district or region also matter,
as variations in infrastructure andmarket access may ei‑
ther constrain or facilitate commercialization [27].

While this study is not the first to explore the deter‑
minants of AC in Malawi, prior research has extensively
examined its effects on outcomes such as household in‑
come, food security, and nutrition [28–31]. However, these
studies are often limited in scope andmethodology, leav‑
ing critical gaps that this study aims to address.

First, existing studies on agricultural commercial‑
ization have often been limited by their narrow focus on
specific value chains or restricted geographical coverage,
which constrains the generalizability of their findings.
For example, Kaiyatsa et al. [29] examined the impact
of agricultural commercialization on household welfare
but concentrated only on a single value chain ground‑
nuts and one district, Mchinji. Similarly, Mgalamadzi
et al. [30] analyzed the dynamics of commercialization in
Central Malawi, thereby providing useful insights but
still restricting the scope of application to a particular
region. On the other hand, Mgomezulu et al. [16] ana‑
lyzed the groundnut value chain’s impact onmultidimen‑
sional poverty, while Mango et al. [32] focused on assess‑
ing determinants of agricultural commercialization on
the tomato value chain, highlighting Malawi’s competi‑
tive advantage in this subsector. Similarly, Tchale and
Kayser [31] and Chagomoka et al. [28] examined tobacco
and traditional vegetable value chains, respectively, but
fail to address integrated crop‑livestock systems, partic‑
ularly in Malawi’s diverse agricultural context.

Second, methodological limitations persist in the
analysis of commercialization. Many studies, such as
Nawachukwu and Ezeh [33] and Thanh and Duong [34], fo‑
cus either on the decision to commercialize or the ex‑
tent of commercialization without considering both si‑
multaneously. Moreover, models like multiple regres‑
sion and probit models fail to account for selection bias
and unobserved heterogeneity, such as managerial abil‑
ity or social networks, leading to biased and inconsis‑
tent estimates [33]. To ensure methodological rigor, the
study adopted the double hurdle model, which offers
several advantages. First, unlike standard probit or To‑
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bit models, the double hurdle framework explicitly dis‑
entangles the two sequential but distinct decisions that
characterize commercialization: (i) whether or not to
participate, and (ii) the extent of participation, condi‑
tional on the first decision. This aligns with the reali‑
ties of smallholder commercialization in Malawi, where
some farmers may choose not to commercialize at all,
while others do so at varying intensities. The double hur‑
dle model also accommodates zero observations with‑
out treating them as purely corner solutions, thereby
providing more flexibility in modeling the data [34]. Fur‑
thermore, the double hurdle model helps to mitigate bi‑
ases arising from unobserved heterogeneity—such as
differences in managerial ability, social capital, or risk
preferences—that often affect both theparticipation and
intensity decisions [33].

Third, a further gap in the literature lies in the
absence of a clear and consistent benchmark for iden‑
tifying when a household can be considered commer‑
cialized. Most studies conceptualize AC narrowly as
the proportion of agricultural output sold in markets,
ranging from 0% (pure subsistence) to 100% (full com‑
mercialization) [35,36]. This approach not only imposes
an arbitrary continuum without a defined cut‑off point
but also creates unresolved questions on how to holis‑
tically define and measure commercialization, and at
what threshold a smallholder farmer can meaningfully
be classified as commercialized. Unlike most prior stud‑
ies on smallholder commercialization in Malawi, which
typically classify farmers as commercializing if they sell
any proportion of their output, our study applies a 50%
commercialization threshold [37,38], providing a clearer
distinction between subsistence and commercially ori‑
ented farmers. This benchmark offers a more precise
way to classify farmers as commercialized, while incor‑
porating both the volume and value of sales, thereby cap‑
turing a more nuanced shift from subsistence to mar‑
ket orientation. The use of the value of gross sales in‑
corporates the monetary dimension of commercializa‑
tion, whereas most previous studies relied only on vol‑
umes sold. In addition, there is a lack of research on
livestock commercialization in sub‑Saharan Africa, par‑
ticularly in Malawi. Most studies focus on crop‑based
value chains (e.g., groundnuts, cassava, rice), leaving live‑

stock systems, such as dairy, poultry, and honey, under‑
explored [33,39].

This study makes a significant contribution to the
literature by addressing critical gaps in the understand‑
ing of AC inMalawi. Unlike previous research that has fo‑
cusednarrowly on single value chains or specific regions,
this study adopts a broader perspective, examining com‑
mercialization across diverse farming systems and mul‑
tiple value chains, including crops (soybeans, coffee, rice,
groundnuts, beans) and livestock (dairy, layers, broilers,
and honey), and using a nationally representative sam‑
ple.

Beyond methodological and empirical contribu‑
tions, the study also engages with policy relevance by
evaluating the effectiveness of key national strategies
promoting commercialization—such as Malawi Vision
2063 and the National Agriculture Policy. By linking
empirical findings to actionable recommendations on
market access, rural infrastructure, credit systems, and
extension services, the study provides evidence‑based
guidance for policymakers and development partners
seeking to strengthen smallholder participation in com‑
mercial agriculture.

The remainder of the paper is organized as fol‑
lows: Section 1 outlines the commercialization context
inMalawi. Section 2 presents the conceptual framework
and econometric strategy. Section 3 discusses the data
and study results, and Section4 concludes the studywith
key findings and implications.

2. Materials and Methods

2.1. Estimation Strategy

To address the study objectives on the determi‑
nants of smallholder households’ participation in agricul‑
tural commercialization and the extent of their involve‑
ment, the study initially considered theHeckman two‑step
model, which is widely applied in related literature [39–42].
The Heckman model is designed to correct for potential
sample selection bias by jointly estimating the decision to
participate in the market (via a Probit model) and the in‑
tensity of commercialization (via Ordinary Least Squares).
However, the selection bias test returned a statistically in‑
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significant and negative inverseMills ratio (λ = −0.178; see
Appendix A), suggesting that selection bias was not a ma‑
jor concern in this dataset. As a result, the study adopted
the double hurdlemodel [43], which ismore suitable in con‑
texts where participation and intensity may be influenced
by different sets of factors [44,45].

The double hurdle model involves two sequential
decisions: (1) whether a household participates in agri‑
cultural commercialization, estimated using a Probit
model; and (2) the extent of commercialization among
participating households, estimated using a Tobit model.
This approach is particularly appropriate for Malawi’s
smallholder setting, where factors such as access to ex‑
tension services or lead farmer status may drive partic‑
ipation, while other household or market conditions de‑
termine commercialization intensity. In this paper, the

Probit model is used for the first hurdle of participation,
while the Tobit model deals with the extent of commer‑
cialization in the second hurdle.

Based on Gujarati [46], the Probit model is specified
as follows:

Yi = f (Xi, Di) (1)

where Yi is the agricultural commercialization decision
by a household i, Xi is a vector of continuous factors of
agricultural commercialization, while Di is a vector of
categorical factors of agricultural commercialization.

Following Strasberg et al. [38] and Assefa et al. [37],
the agricultural commercialization decision is estimated
as Y = 1 if the household has an HCI of more than 50%
and Y = 0 otherwise. Thus, the probit regression model
in (1) is recast as follows:

Y ∗
i = βXi + εi with Y ∗

i =

1 if the household has an HCI of more than 50%
0 otherwise

(2)

where β is a vector parameter to be estimated, Xi is a
vector of explanatory variables, and εi is the error term.

In this study, the Tobit model is employed within
the double hurdle framework to estimate the extent of
agricultural commercialization among Malawian small‑
holder farmers who participate in markets. The Tobit
model is suitable because the commercialization index
(proportion of output sold) follows a censored distribu‑
tion, with non‑participating farmers having a value of
zero [47,48]. Within the double hurdle framework, the Pro‑
bit model estimatesmarket participation in the first hur‑
dle, while the Tobit model, used in the second hurdle,
accounts for the intensity of commercialization among
participants, allowing for different influencing factors
such as access to extension services and farm size [43,45].
The Tobit model effectively handles the censored distri‑
bution, combining discrete (zero) and continuous (posi‑
tive) values, and generates reliable estimates by utilizing
all available data [49]. In our study, the significant par‑
ticipation of farmers in commercialization results in a
censored distribution well‑suited to this approach. Per‑
ceived agricultural commercialization is observed for
values greater than 0. The model is therefore specified

as:
Y ∗ = Y ∗

i if Y ∗
i > 0; 0 if Y ∗

i ≤ 0 (3)

where Y ∗ is the observed variable and Y ∗
i is the latent

variable, which is the perceived agricultural commercial‑
ization, and is explained by the following equation:

Y ∗
i = βXi + ui, (4)

whereXi is the observed demographic, socio‑economic,
and institutional variable, andβ is a vector of parameters
to be estimated and ui is an error term of normal distri‑
bution with zero and constant variance of σ2 explained
by ui ∼ N(0, δ2).

According toMcDonald andMoffitt [50], themarginal
effects of the model can be specified as:

∂Pr(Y > 0/X)

∂XK
= φ

(
Xβ

δ

)
βK

δ
. (5)

2.2. Study Area and Sampling Methods

This studydrawson cross‑sectional secondarydata
collected in 2023 under the Agricultural Commercial‑
ization Project (AGCOM) to examine the determinants
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of agricultural commercialization among smallholder
farmers in Malawi. The dataset covers both project
beneficiaries—smallholder farmers organized in Pro‑
ducer Organizations (POs) receiving support such as
matching grants for capital investments, training, input
supply, and market linkages—and non‑beneficiaries,
who are farmers outside AGCOM‑supported POs but
engaged in similar value chains and located in compa‑
rable geographical areas. This design enables a robust
comparison between the two groups to assess commer‑
cialization dynamics and project influence.

Amulti‑stage sampling strategywas employed to se‑
lect 2,400 households from 15 districts across Malawi’s
Northern, Central, and Southern regions, ensuring rep‑
resentativeness of the country’s diverse agroecological
and socioeconomic conditions. From over 30 agricultural
value chains supported byAGCOM, ninewere purposively
chosen for their economic significance and commercial‑
ization potential: poultry, honey, soybeans, rice, beans,
dairy, potatoes, groundnuts, and coffee. Within these, 40
POswere randomlydrawn fromapool of 296,while1,200
non‑beneficiary householdswere also randomly selected,
maintaining a balanced 50:50 ratio of beneficiaries to
non‑beneficiaries. This sampling framework ensured the
inclusion of households with and without AGCOM sup‑
port, providing a solid foundation for analyzing commer‑
cialization determinants across different contexts.

2.3. Measurement of Agricultural Commer‑
cialization

Agricultural commercialization in the current study
entails Malawian smallholder farmers selling more than
half the value of their total agricultural production in dif‑
ferent crop and livestock value chains. This 50% thresh‑
old represents a transformation from subsistence‑based
to market‑oriented farming. By measuring value rather
than just volume, the current study accounts for price dif‑

ferences across crops and gets a clear picture of farmers’
economic real value and position. The Household Com‑
mercialization Index (HCI) provides a straightforward
measure of this transition by calculating the ratio be‑
tweenwhat farmers earn frommarket sales compared to
the total value of everything they produce.

Following Tegegne et al. [51], the adopted formula
for HCI was:

HCI = Total value of products sold
Total value of products produced (6)

The index assesses the proportion of total output
compared to the total amount sold. The index values
range from 0 to 1 due to its fractional nature. Values
close to zero suggest that production is mainly for sub‑
sistence purposes, while values close to 1 indicate that
the household is heavily focused on commercial farming.

3. Results and Discussions

3.1. Levels and Determinants of Agricul‑
tural Commercialization Among Small‑
holder Farmers in Malawi

The results in Table 1 indicate that AC among
Malawian smallholders ismoderate, with an averageHCI
of 0.61. About 67% of households are commercialized
(HCI > 0.5), while 33% remain non‑commercialized (HCI
≤ 0.5). Commercialized farmers engage more actively in
markets (mean HCI = 0.87) compared to their counter‑
parts (mean HCI = 0.07). By value chain, layers, honey,
and coffee rank among the most commercialized enter‑
prises, whereas beewax exhibits the lowest commercial‑
ization levels. This heterogeneity reflects crop and en‑
terprise specific profitability and market opportunities,
consistent with previous findings that commercializa‑
tion is often commodity‑driven and shaped by access to
reliable value chains [19,27].

Table 1. Summary of descriptive results of agricultural commercialization in Malawi.
Category / Variable Group / Value Chain Mean HCI Other Key Findings

Overall Commercialization Total sample (N = 2400) 0.61 67% commercialized vs. 33% non‑commercialized
Non‑Commercialized HCI ≤ 0.5 0.07 Lowmarket participation
Commercialized HCI > 0.5 0.87 High market participation
By Value Chain Layers 0.94 Highest commercialization

Honey 0.91 High commercialization
Coffee 0.88 High commercialization
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Table 1. Cont.
Category / Variable Group / Value Chain Mean HCI Other Key Findings

Dairy 0.84 Strong commercialization
Soybean 0.82 Above average
Beans 0.81 Above average
Groundnuts 0.78 Moderate
Rice 0.66 Lower commercialization
Bee wax 0.56 Lowest commercialization

Household Size Commercialized vs. Non 4.55 vs. 4.18 Larger households favor commercialization (p < 0.01)
Age of HH Head Commercialized vs. Non 48.1 vs. 47.2 Older farmers are more commercialized
Land Size (ha) Commercialized vs. Non 1.15 vs. 1.40 Larger land is not always linked to commercialization

(p < 0.05)
Distance to Road (km) Commercialized vs. Non 1.35 vs. 1.38 Closer proximity aids market access
Gender Male vs. Female 53.1% vs. 14.3% Strong gender disparity (p < 0.01)
Education No vs. Primary vs.

Secondary+
7.6% vs. 57.8% vs.
34.6% Higher education linked to commercialization

Region Central (33.6%), North
(19.5%), South (15.8%) — Regional variations are significant (p < 0.01)

AGCOM Participation Beneficiaries vs. Non 35.1% vs. 33.8% AGCOM enhances participation (p < 0.01)
Extension Access Yes vs. No 19.8% vs. 47.2% Extension boosts commercialization (p < 0.01)
Credit Access Yes vs. No 3.6% vs. 96.4% Credit access is strongly linked to commercialization
Mobile Phone Ownership Yes vs. No 47.2% vs. 21.7% ICT access improves market participation (p < 0.10)

Source: Authors’ estimations (2023 AGCOM survey data).

Socioeconomic and institutional factors also shape
participation in commercialization. The results show
that commercialized households tend to have larger fam‑
ily sizes, older household heads, and closer proximity
to roads. Larger households may provide surplus la‑
bor, enabling more production for sale, a finding consis‑
tent with Low and Thiele [24] and Ayinde et al. [23]. Simi‑
larly, older farmers may leverage their experience and
networks to secure markets [22], although past studies
also caution that younger farmers can be more market‑
oriented and risk‑tolerant [21]. Education is positively as‑
sociated with commercialization, in line with Ayinde et
al. [23] and Mgomezulu [16], as schooling improves farm‑
ers’ capacity to understand market signals and negoti‑
ate prices. Gender disparities are evident, with male‑
headed households dominating commercialization, cor‑
roborating findings by Peterman et al. [20], although stud‑
ies such as Mgalamadzi et al. [19] highlight that targeted
interventions can improve female participation. Ac‑
cess to extension services, credit, and mobile phones
is strongly correlated with commercialization, aligning
with evidence that information and institutional sup‑

port lower transaction costs and enhance market inte‑
gration [22,26].

3.2. Determinants of Participation in Agri‑
cultural Commercialization

Before analysis, diagnostic tests were conducted.
Themulticollinearity test showed that the Variance Infla‑
tion Factors (VIF) ranged from 1.05 to 1.27 with a mean
of 1.14, confirming the absence of multicollinearity (VIF
< 10) (Appendix B). Correlation analysis indicated a rel‑
atively high positive correlation (r = 0.38) between Trop‑
ical LivestockUnits (TLU) and total land size, while other
variables showed both weak positive and negative as‑
sociations (Appendix B). The Breusch–Pagan test con‑
firmed the presence of heteroskedasticity (Chi‑square =
32.36, p < 0.01). To address this, a probit regression
model with robust standard errors was estimated. The
probit model was significant at the 1% level (Wald χ² =
120.37), indicating good model fit, with a pseudo R² of
0.0635. Interpretation is based on average marginal ef‑
fects (AMEs), presented in Table 2.

Table 2. Probit model for factors influencing agricultural commercialization.
Main Model Validate the HCI Threshold (Sensitivity Analysis)

HCI Threshold HCI > 0.5 HCI > 0.4 HCI > 0.6
Agricultural commercialization dy/dx Robust St.Err. dy/dx Robust St.Err. dy/dx Robust St.Err.
Log of distance to the nearest main road −0.024* 0.043 −0.033** 0.014 −0.017 0.014

394



Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

Table 2. Cont.
Main Model Validate the HCI Threshold (Sensitivity Analysis)

HCI Threshold HCI > 0.5 HCI > 0.4 HCI > 0.6
Agricultural commercialization dy/dx Robust St.Err. dy/dx Robust St.Err. dy/dx Robust St.Err.
Region: base Central
North −0.275*** 0.236 −0.338*** 0.083 −0.231*** 0.075
South 0.086* 0.142 0.064 0.045 0.100** 0.047
Age of household head −0.008 0.015 −0.010** 0.005 −0.007 0.005
Age squared 0.000 0.000 0.000* 0.000 0.000 0.000
Education level: base no education
Primary 0.041 0.117 0.010 0.038 0.029 0.039
Secondary −0.022 0.127 −0.050 0.041 −0.022 0.042
TLU 0.007 0.023 0.008 0.007 0.006 0.008
Land size (ha) 0.023* 0.040 0.006 0.010 0.024** 0.013
Land size squared −0.002*** 0.002 0.000 0.000 −0.002*** 0.001
Household size 0.030*** 0.022 0.035*** 0.007 0.030*** 0.007
AGCOM project 0.049** 0.064 0.050** 0.020 0.038* 0.021
Credit access 0.138** 0.180 0.209*** 0.066 0.148** 0.060
Gender of household head 0.002 0.079 0.014 0.025 0.004 0.026
Ext access −0.113*** 0.068 −0.072*** 0.021 −0.116*** 0.022
Own mobile phone 0.029 0.069 0.014 0.022 0.032 0.023
Own television 0.059* 0.097 0.057* 0.031 0.059* 0.032
AEZ: base Lower Shire Valley
Lakeshore Plains and Upper Shire Valley 0.245*** 0.224 0.273*** 0.063 0.223*** 0.068
Mid‑altitude Plateau 0.096 0.187 0.064 0.064 0.100 0.067
Highlands 0.294*** 0.233 0.302*** 0.063 0.259*** 0.067
Number of obs = 1944; Wald chi2(20) = 120.37***;
Log pseudolikelihood = −1121.3034 Pseudo R2 = 0.0635

Note: *** p < 0.01, ** p < 0.05, * p < 0.1.
Source: Authors’ estimations.

The results demonstrate that agricultural commer‑
cialization in Malawi is strongly shaped by market ac‑
cess, regional location, landholding size, and household
labor availability (Table2). Distance to the nearestmain
road negatively influenced commercialization, with each
additional kilometer reducing the probability of market
participation by 2.4% (p < 0.10). This finding under‑
scores the importance of rural infrastructure in lower‑
ing transaction costs and connecting farmers tomarkets,
consistent with evidence from Ethiopia and Kenya [52,53].
Regional disparities were also apparent: compared to
the Central region, farmers in the North were 27.5%
less likely to commercialize (p < 0.01), while those in
the South were 8.6% more likely (p < 0.10), reflecting
variations in market connectivity, infrastructure, and
agroecological potential [3]. Landholding size was an‑
other important determinant, as each additional hectare
increased commercialization probability by 2.3% (p <
0.10), although diminishing returns set in beyond about
7 hectares. This result aligns with findings from Nige‑
ria, where the commercialization effects of land expan‑
sion were non‑linear [54]. This may be because, as farm
size increases, operational inefficiencies can arise and,

under larger‑scale operations, often require mechaniza‑
tion, reducing reliance on manual labor and potentially
limiting the extent of commercialization. Household la‑
bor availability, measured as the number of working‑
age members, also had a significant positive influence,
with each additional productivemember raising the like‑
lihood of commercialization by 3% (p < 0.01), support‑
ing evidence from South Africa and Ghana [55,56].

Institutional, informational, and ecological factors
further shaped commercialization outcomes. Participa‑
tion in the AGCOM project significantly increased the
probability of commercialization by 4.9% (p < 0.05),
confirming the program’s positive role in strengthening
farmer market linkages [29]. Similarly, access to credit
raised commercialization probability by 13.8% (p< 0.05),
underscoring the role of financial access in enabling in‑
vestments in productivity‑enhancing inputs, consistent
with findings fromGhana [57]. Information access through
media also mattered: households owning a television
were 5.9% more likely to commercialize (p < 0.10),
suggesting that exposure to agricultural and market‑
related information enhances farmers’ decision‑making
and aligns with earlier evidence [5,6]. Finally, agroeco‑
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logical conditions proved decisive. Farmers located in
the Lakeshore Plains and Upper Shire Valley and in the
Highlandswere 24.5%and 29.4%more likely to commer‑
cialize, respectively (p < 0.01), compared to those in the
Lower Shire Valley. This highlights the significant influ‑
ence of geography and ecology on production potential
and commercialization, as also noted in Ethiopia [58,59].

To validate the HCI threshold, a sensitivity analy‑
sis was conducted using alternative cut‑off points (0.4
and 0.6) to confirm the robustness of the classification
of agricultural commercialization at 0.5 and key coeffi‑
cients. The key coefficients, such as region, household
size, AGCOM project, credit access, owning a television,

and agroecological zones, were also significant with the
same sign, even at 0.4 and 0.6 thresholds. This showed
that the cut‑off point of agricultural commercialization
at 0.5 and the relationship with key variables were valid.

The marginal effect plot in Figure 1 indicates that
the age of the household head had a negative effect
on the likelihood of household agricultural commercial‑
ization. Younger household heads were significantly
more likely to commercialize their agricultural produc‑
tion compared to older heads. As age increases, the prob‑
ability of commercialization steadily declines, possibly
due to lower risk‑taking ability, reduced physical energy,
or less willingness to adopt market‑oriented farming.

Figure 1. Marginal effects of landholding size on the probability of commercialization.

The marginal effects plot in Figure 2 revealed that
there was a non‑linear relationship between landholding
size and the probability of agricultural commercialization.
The results showed that the probability of agricultural
commercialization increases at a decreasing rate beyond
7 hectares.

The study examined a gender analysis to determine
whether the effects of credit access and AGCOM project
participation differ by the gender of the household head
(Appendix C). The sample showed a descriptive gen‑

der imbalance, with 79%male‑headed and 21% female‑
headed households. In the baselinemodel without inter‑
actions, both credit access and AGCOM project participa‑
tionwere positive and statistically significant, indicating
that these interventions improve agricultural commer‑
cialization. However, the gender of the household head
was not statistically significant. Interaction terms be‑
tween gender and credit access and between gender and
AGCOM project participation were then included to test
whether the program impacts differ by household head
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gender. The interaction terms were not statistically sig‑
nificant, and themain effects became insignificant in the
presence of interactions, likely due to the small propor‑
tion of female‑headed households and collinearity be‑
tween main effects and interactions. These results sug‑

gest that the benefits of credit access andAGCOMproject
participation do not differ substantially between male
and female‑headed households, implying that both gen‑
ders experience comparable program effects despite the
descriptive imbalance.

Figure 2. Marginal effects of age on probability of commercialization.

3.3. Extent of Agricultural Commercializa‑
tion in Malawi

Before analysis, diagnostic tests were conducted to
check data suitability. The Variance Inflation Factors
(VIF) ranged between 1.05 and 1.24, with amean of 1.11,
confirming the absence of multicollinearity (VIF < 10)
(Appendix D). Correlation results showed a moderate
positive relationship between Tropical Livestock Units
(TLU) and total land size (r = 0.38), while other vari‑
ables showed weak positive and negative associations
(Appendix D). The Breusch–Pagan test indicated het‑
eroskedasticity (χ² = 23.01, p < 0.01), prompting the use
of a Tobit regression model with robust standard errors.
The model was statistically significant at the 1% level
(F = 7.10), with a log‑likelihood of −1857.08, confirm‑
ing the joint significance of the explanatory variables. In‑
terpretation is based on marginal effects (dy/dx), which

represent the change in the HCI given a one‑unit change
in the predictor.

The results reveal several factors influencing the ex‑
tent of commercialization among Malawian smallhold‑
ers (Table 3). The age of the household head had a neg‑
ative but non‑linear effect: commercialization declined
with age, reaching a turning point at around 52 years
(p < 0.10). This suggests that while older farmers bene‑
fit from experience and networks, younger farmers may
be more market‑oriented due to energy, adaptability,
andwillingness to take risks, consistentwithMutami [60]
and Pamela et al. [61]. Household size had a strong posi‑
tive effect, where each additional working‑age member
increased commercialization by 5.1% (p < 0.01). This
alignswith Justus et al. [56] andAgwuet al. [62], who noted
that larger households benefit from abundant family la‑
bor, higher income needs, and better risk distribution,
all of which promote commercialization.
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Table 3. Censored Tobit regression model results on factors influencing the extent of agricultural commercialization.
HCI dy/dx Robust St.Err. T‑value

Age of household head −0.014* 0.007 −1.85
Age squared 0.000* 0.000 1.92
Education level: base no education
Primary 0.059 0.056 1.06
Secondary −0.011 0.061 −0.19
TLU 0.013 0.010 1.31
Land size (ha) −0.003 0.014 −0.18
Land size squared 0.000 0.000 −0.94
Household size 0.051*** 0.010 5.31
AGCOM project 0.063** 0.031 2.03
Credit access 0.195*** 0.056 3.48
Gender of household head −0.001 0.038 −0.02
Ext access −0.186*** 0.032 −5.78
Own a mobile phone 0.009 0.033 0.27
Own television 0.088** 0.042 2.09
AEZ: base Lower Shire Valley
Lakeshore Plains and Upper Shire Valley 0.116 0.073 1.59
Mid‑altitude Plateau 0.029 0.056 0.52
Highlands −0.058 0.060 −0.97
Constant 0.481** 0.201 2.39
var(e.HCI) 0.378 0.020
Number of obs = 1944;Uncensored = 1117
Limits: Lower = 0 ;Left‑censored = 469
Upper = 1; Right‑censored = 358
F(17, 1927) = 7.10***
Log pseudolikelihood = −1857.0805
Pseudo R2 = 0.0290

Note: *** p < 0.01, ** p < 0.05, * p < 0.1.
Source: Author’s own computation.

Institutional and informational variables also
played a significant role. Participation in the AGCOM
project increased commercialization by 6.3% (p <0.05),
confirming the project’s effectiveness in strengthening
farmer capacity and market integration [29]. Access to
credit raised commercialization by 19.5% (p < 0.01),
highlighting the role of liquidity in enabling investment
in improved inputs and surplus production. These re‑
sults are consistent with Agwu et al. [62] but contrast
with Edosa [63] and Molla [64], who observed negative ef‑
fects linked to repayment burdens. Extension service
access, however, was unexpectedly negative (−18.6%,
p < 0.01), possibly because public extension services
in Malawi have traditionally emphasized subsistence
production and household food security rather than
market‑oriented farming. This contrasts with findings
by Edwalew [19], who reported positive effects of ex‑
tension on commercialization in Ethiopia. The nega‑
tive association may also reflect the tendency of more
commercialized farmers to transition away from pub‑
lic extension and instead rely on private, NGO‑based, or
buyer‑linked advisory services that are better aligned

with market needs [65]. Moreover, public extension sys‑
tems in Malawi often face resource constraints lim‑
ited funding, logistics, and human capacity which can
hinder their ability to deliver consistent and demand‑
driven support [66]. These factors together suggest that
the effectiveness of extension inpromoting commercial‑
ization depends greatly on the quality, focus, and re‑
sourcing of the extension system. Strengthening coor‑
dination between public and private extension actors
could therefore enhance inclusivity and responsiveness
in advancing Malawi’s agricultural commercialization
agenda. Finally, media exposure mattered: households
owning a televisionwere 8.8%more commercialized (p
< 0.05), underscoring the role of information in shaping
market decisions. This finding aligns with Norton and
Alwang [67], who showed that television ownership im‑
proves farmers’ access to market opportunities, price
trends, and agricultural input information. Smallholder
farmers in Malawi can enhance commercialization by
pooling resources through cooperatives or producer or‑
ganizations, improving market access and integration
into value chains with institutional support.
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4. Conclusions
This study examined the determinants of small‑

holder farmers’ participation and intensity in agricul‑
tural commercialization in Malawi using the double hur‑
dlemodel, which allowed separate analysis ofmarket en‑
try and extent of commercialization. The findings reveal
that commercialization is moderate, with a Household
Commercialization Index of 0.61, and is shaped by a mix
of household, institutional, market, and agroecological
factors. Market accesswas particularly critical: a greater
distance from main roads significantly reduced partici‑
pation, highlighting the importance of rural infrastruc‑
ture in lowering transaction costs and enabling market
integration. Land size exhibited a non‑linear effect, with
modest gains up to medium‑scale holdings but dimin‑
ishing returns beyond seven hectares, while household
labor availability strongly enhanced commercialization
potential. Institutional factors, including access to credit
and participation in the AGCOM program, were also key
enablers, underscoring the value of policy interventions
that strengthen liquidity and market linkages. Informa‑
tion access, proxied by television ownership, further im‑
proved commercialization, confirming the role of media
in reducing knowledge asymmetries and supporting in‑
formed decision‑making.

These results carry important policy implications.
First, improving rural road infrastructure and transport
services remains central to integrating smallholders into
markets. Second, policies that expand access to afford‑
able credit and scale up successful interventions like AG‑
COMcan catalyze commercialization across value chains.
Third, targeted support is needed toovercomestructural
disparities, such as gender gaps and regional imbalances,
ensuring that commercialization benefits are more eq‑
uitably distributed. Fourth, strengthening information
delivery through ICT and mass media can complement
extension services, which require reorientation towards
market‑driven advisory support. Thus, there is a need to
reorient extension programs toward commercialization
and market linkages. Finally, agroecological potential
must be factored into commercialization strategies, as
regional disparities reflect differences in market access,
infrastructure, and ecological suitability. Policies should
prioritize region‑specific interventions—such as irriga‑

tion and road investments in the Lower Shire Valley
and the Northern Region, and climate‑smart technolo‑
gies for drought‑prone zones. Strengthening aggrega‑
tion centers and rural market linkages can reduce trans‑
action costs, while tailored extension and agribusiness
support can align services with each region’s produc‑
tion systems. Such differentiated approaches will pro‑
mote inclusive and geographically balanced agricultural
commercialization in Malawi.. Future research should
build on these findingsbyemployingpanel data to assess
dynamics over time, exploring gender‑differentiated im‑
pacts in greater depth, and examining how commercial‑
ization interacts with food security and resilience in the
face of climate variability. These findings align closely
with Malawi’s Vision 2063 and the National Agricultural
Policy, which emphasizemarket‑oriented agriculture, in‑
frastructure development, and value chain integration
as key drivers of economic transformation. The study
underscores that achieving the vision’s goal of a prosper‑
ous, food‑secure, and commercially vibrant agricultural
sector will require targeted interventions that address
both structural and institutional constraints identified in
this analysis.
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Appendix A
Table A1. Heckman selection model.

HCI Coef. St.Err. t‑value p‑value Sig

Log of distance to the nearest main road 0.016 0.009 1.87 0.061 *
Region: base Central
North 0.083 0.055 1.52 0.128
South 0.001 0.025 0.05 0.96
Age of household head 0.001 0.003 0.37 0.712
Age squared 0 0 −0.22 0.824
Education level: base no education
Primary 0.002 0.02 0.09 0.926
Secondary 0.021 0.02 1.09 0.277
TLU −0.003 0.004 −0.96 0.336
Land size (ha) 0 0.009 0.05 0.963
Land size squared −0.001 0.001 −1.00 0.319
Household size −0.007 0.007 −1.01 0.312
AGCOM project −0.023 0.015 −1.62 0.106
Credit access −0.051 0.038 −1.36 0.174
Gender of household head −0.003 0.011 −0.27 0.79
Ext access 0.008 0.03 0.26 0.792
Own mobile phone −0.004 0.012 −0.37 0.711
Own television 0 0.018 0.02 0.985
AEZ: base Lower Shire valley
Lakeshore Plains and upper shire valley 0.049 0.048 1.03 0.303
Mid‑altitude Plateau 0.045 0.03 1.47 0.142
Highlands −0.045 0.059 −0.76 0.446
Constant 0.976 0.143 6.83 0 ***
AC2
Log of distance to the nearest main road −0.073 0.044 −1.67 0.094 *
Region: base Central
North −0.837 0.233 −3.60 0 ***
South 0.263 0.14 1.88 0.06 *
Age of household head −0.023 0.016 −1.47 0.142
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Table A1. Cont.
HCI Coef. St.Err. t‑value p‑value Sig

Age squared 0 0 1.40 0.162
Education level: base no education
Primary 0.124 0.119 1.04 0.299
Secondary −0.068 0.129 −0.53 0.596
TLU 0.02 0.023 0.87 0.386
Land size (ha) 0.069 0.042 1.66 0.097 *
Land size squared −0.005 0.003 −1.75 0.08 *
Household size 0.091 0.023 4.04 0 ***
AGCOM project 0.148 0.065 2.29 0.022 **
Credit access 0.421 0.183 2.30 0.021 **
Gender of household head 0.007 0.078 0.09 0.926
Ext access −0.345 0.068 −5.08 0 ***
Own mobile phone 0.089 0.069 1.28 0.2
Own television 0.181 0.094 1.93 0.054 *
AEZ: base Lower Shire valley
Lakeshore Plains and upper shire valley 0.77 0.222 3.47 0.001 ***
Mid‑altitude Plateau 0.278 0.185 1.50 0.132
Highlands 0.967 0.23 4.21 0 ***
Constant −0.164 0.474 −0.35 0.73
Lambda −0.178 0.157 −1.13 0.258
Rho −1.000
Sigma 0.178
Number of obs = 1944
Selected = 1349
Non selected = 595
Wald chi2(20) = 53.16

Note: *** p < 0.01, ** p < 0.05, * p < 0.1.

Appendix B. Multinocinearlity and Heteroskedasicity Tests before Pro‑
bit Model
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Appendix C. Probit Model for Interaction Terms

Table A2. Probit Model for interaction terms.
Agricultural Commercialization Coef. Robust St.Err. Coef. Robust St.Err.

Interacting gender With Credit With credit and AGCOM
Log of distance to the nearest main road −0.074* 0.043 −0.075* 0.043
Region: base Central
North −0.838*** 0.236 −0.836*** 0.236
South 0.263* 0.142 0.266* 0.142
Age of household head −0.023 0.015 −0.023 0.015
Age squared 0.000 0.000 0.000 0.000
Education level: base no education
Primary 0.125 0.117 0.124 0.117
Secondary −0.068 0.127 −0.067 0.127
TLU 0.020 0.023 0.020 0.023
Land size (ha) 0.069* 0.040 0.070* 0.040
Land size squared −0.005*** 0.002 −0.005*** 0.002
Household size 0.091** 0.022 0.091*** 0.022
AGCOM project 0.148 0.064 0.070 0.141
Credit access 0.541 0.430 0.584 0.436
Gender of household head 0.011 0.080 −0.033 0.106
Credit access*gender −0.141 0.469 −0.194 0.477
AGCOM*gender 0.098 0.158
Ext access −0.344*** 0.068 −0.344*** 0.068
Own mobile phone 0.090 0.069 0.089 0.069
Own television 0.181* 0.096 0.182* 0.097
AEZ: base Lower Shire Valley
Lakeshore Plains and Upper Shire Valley 0.770*** 0.224 0.766*** 0.224
Mid‑altitude Plateau 0.278 0.187 0.276 0.187
Highlands 0.967*** 0.233 0.964*** 0.233
Constant 0.258 0.415 0.299 0.421
Number of obs = 1944; Wald chi2(20) = 120.37***;
Log pseudolikelihood = −1121.3034 Pseudo R2 = 0.0635

Note: *** p < 0.01, ** p < 0.05, * p < 0.1.
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AppendixD.Multiconearityand Heteroskedasicity Testsbefore Tobit Model
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