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ABSTRACT
The agriculture sector faces numerous types of threats including production and market risks. The risks po‑

tentially decelerate the growth of the agriculture sector in terms of reduced production and income, necessitating
the farmers to adopt Risk Management Strategies (RMS). The impact of risk management on farm productivity is
still being debated. Besides, developing countries have carried out limited research work on the factors that in‑
ϐluence farmer adoption of RMS and the effect of using RMS on the production of legumes to understand farmers’
risk behavior and the effectiveness of adopting RMS on crop yield. To understand the association between socioe‑
conomic factors, RMS, and groundnut yield a total of 161 groundnut farmers from Mchinji district, Malawi was
interviewed. Random effects panel linear regression analyses and Structural Equation Modelling (SEM) were used
on a three year‑long (2021–2023) panel data to understand these important relationships. The study established
that farmers’ perception of risk, access to extension and insurance services, membership to Farmer Based Organi‑
zation (FBO), land holding size, and farming experience positively inϐluenced farmer adoption of RMS. Additionally,
the adoption of RMS along with other socioeconomic factors such as education and wealth of the household head
had a positive effect on groundnut yield. The results suggest that policy interventions should enable households
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to acquire an ideal combination of socioeconomic characteristics that inϐluence their adoption of RMS to enhance
their crop yields. Additionally, further study on emerging RMS and the inϐluence of speciϐic RMS on crop yield can
help guide the development of an informed policy that could increase farmers adaptation to agricultural risks.
Keywords: Agricultural Risks; Structural Equation Modeling; Insurance Services; Extension Services

1. Introduction
The agricultural sector exhibits greater vulnerabil‑

ity to diverse agricultural risks compared to the other
economic sectors, since its activities are predominantly
affected by natural factors and unstable marketing con‑
ditions [1–3]. Agricultural risks refer to the uncertain‑
ties and potential hazards that farmers and agricultural
stakeholders face during production, harvesting, process‑
ing, and marketing of agricultural products. These risks
arise from various sources, including environmental, eco‑
nomic, and social factors [4]. They include rainfall and
temperature variability, pest and disease attacks in stor‑
age, unregulated markets, ϐluctuating and low output
prices, and high cost of inputs. The danger created by the
risks in agriculture production pose serious threat. They
can lead to food insecurity, loss of income and complete
agri‑business failure, highlighting the need for the farm‑
ers to adopt risk management strategies (RMS) [4]. The
impact of risk management on agricultural productivity
remains a subject of contention. While some research
suggest that the application of risk management strate‑
gies improves the welfare and performance of the farm
families in terms of improving their agricultural yields,
some research reveal that the impact can be positive or
negative, depending on the risk management strategies
adopted, the structure of the farming system, and the
probability of occurrence and severity of risks [1,5,6].

The most commonly used RMS include crop diver‑
siϐication, operating off‑farmbusinesses, crop insurance,
casual labor, cash, assets, and precautionary ϐinancial
savings [1,7–9]. These strategies include ex‑ante (pre) and
ex‑post (post) risk management strategies. The adop‑
tion of the RMS is dependent on several factors, includ‑
ing farmers’ perception of risk, their farm and farm
household characteristics, and the farmers’ access to
publicly provided services such as agricultural credit
and extension services. The inϐluence is such that there

is an interplay of direct and indirect relationships (me‑
diation) among farmers’ socioeconomic characteristics,
risk perceptions, and the use of risk management strate‑
gies in agricultural enterprises [1,10].

According to Ullah et al. [11], the adoption and effec‑
tiveness of the risk management strategies adopted by
farmers also vary according to location and type of agri‑
cultural enterprises. The Sub‑Saharan Africa (SSA) crop
production sector is characterized by a variety of crops
including tobacco, cereals (maize, rice, wheat, millet,
and sorghum), roots and tubers (sweet potatoes, Irish
potatoes, and cassava), and legumes (groundnuts, soy‑
bean, common beans, and pigeon peas). Maize is thema‑
jor food crop and the focus of most SSA countries’ pol‑
icy agenda. Legumes on the other hand are the main
source of nutritious food for many smallholder farmers
compared to cereals and animal‑sourced foods such as
beef and pork. Legumes may also help increase crop
yields through the biological enhancement of soil fertil‑
ity and income [12,13]. Legumes therefore are ideal crops
for simultaneously achieving three sustainable develop‑
mental goals of reducing poverty (SDG1), improving hu‑
man health and nutrition (SDG3), and enhancing ecosys‑
tem resilience (SDG13) which are prevalent challenges
in most SSA countries [14,15].

In the risk and riskmanagement discourse, legumes
have not been sufϐiciently addressed. Most available stud‑
ies have used cereals (maize, rice andwheat) as case stud‑
ies in understanding the effect of agricultural risks on
crop production [2,8–10,16–18]. Among the common legume
crops namely, groundnuts, soybeans and common beans,
groundnut (Arachis hypogaea L.) has gained signiϐicant
emphasis within the economic and nutrition diversiϐica‑
tion initiatives of numerous African countries including
Malawi, thereby establishing it as a key case study for the
current study [18].

Groundnut is cultivated in semi‑arid tropical and
subtropical regions across nearly 100 countries on six
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continents, predominantly between 40° N and 40° S of
the equator [19]. It is an important legume grown and con‑
sumed globally—as a major source of digestible protein
(25–34%), cookingoil (44–56%), andvitamins [20]. These
qualities make groundnut an important nutritional sup‑
plement to the cereal diets of maize, millet, and sorghum
of many SSA households. Groundnuts are also a signiϐi‑
cant source of cash income in developing countries con‑
tributing signiϐicantly to livelihoods and food security [20].

With the crucial gap in literature on risk and
risk management in legumes, the present study uses
Malawi’s groundnut sector as a case study to ϐill the
gap. Groundnuts are an important and commonly grown
legume crop in smallholder agriculture inMalawi. It con‑
tributes approximately 25% of the agricultural income
to the farming households [21]. The National Export
Strategy (2021–2026) and the Malawi Growth and De‑
velopment Strategy III (2017–2022) highlight the need
for increased production, marketing, and value addi‑
tion within the groundnut sector in the country empha‑
sizing the importance of groundnuts to the country’s
economy [22]. However, groundnut on‑farm yields are
below the potential 3,500 kg/ha (currently averaging
964 kg/ha) which is inadequate to match the increas‑
ing demand from domestic and export markets. One of
the major causes of low groundnut yields is the small‑
holder farmers limited ability to adapt to agricultural
risks. This is mainly because they have restricted ac‑
cess to climate‑adapted technologies and resources and
a lack of knowledge about climate and market patterns,
which ultimately hinders their ability to envisage and
manage risks through appropriate strategies [19,22].

This study uses a panel regression analyses and
Structural Equation Modelling (SEM) to examine the fac‑
tors that directly and indirectly inϐluence the effective‑
ness of risk management strategies in groundnut farm‑
ing in Malawi. It also highlights the impact of adopting
riskmanagement strategies on groundnut production in
Malawi. The study addresses the following key research
questions (RQs): (i)What factors inϐluence the adoption
of RMS? (ii) Does the adoption of RMS improve farm
performance (groundnut yield)? (iii) Are there interre‑
lationships that exist among socioeconomic characteris‑
tics, risk perception, RMS and groundnut yield? We use

three year‑long (2021–2023) panel data from Mchinji
district which is one of the main groundnut‑producing
districts in Malawi to respond to these questions.

This study’s novelty lies in contributing to the cru‑
cial debate on the impact of RMS on crop productiv‑
ity and examining a relatively unexplored yet very im‑
portant sector for the country’s food, nutrition, and in‑
come security outcomes. It reinforces the growing con‑
cern of giving much attention to cereals in the coun‑
try’s food policy agenda. While this is crucial, it can in‑
advertently limit efforts to diversify the production of
nutrient‑dense foodsnecessary for households balanced
diet [23]. The study’s ϐindings will help extension prac‑
titioners and policymakers to develop evidence‑based
advisory services that target farmers based on the so‑
cioeconomic factors that inϐluence their perception of
agricultural risk sources and the choice of risk manage‑
ment strategies. A consequence of this is the contribu‑
tion to increased groundnut production and sustainabil‑
ity of the groundnut sector.

2. Theoretical Framework
Theoretically, the study focused on an approach to

decision analysis founded on the theory of subjective ex‑
pected utility and neoclassical random utility models for
the individual (a smallholder groundnut farmer). In risk
studies, decision analysis includesmethods and tools for
identifying, representing, and assessing important as‑
pects of a risky decision [24].

As described by Schrieks et al. [25] and Carrer et
al. [26] a rational farmer will choose a risk management
strategy when the expected utility of adopting that strat‑
egy Uai

is higher than the utility of adopting another
strategy Uaj

. Denoted as below:

Uai > Uaj (1)

WhereUai
andUaj

are riskmanagement strategies such
as government price support, crop diversiϐication, and
contract marketing schemes.

In this study, the groundnut farmer seeks to maxi‑
mize their expected utility (groundnut yield) whilemini‑
mizing agricultural risk, thus the study is based on the
subjective expected utility theory. The subjective ex‑
pected utility theory is widely used in economics to ex‑
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plain decision‑making under uncertainty. In the realm
of the theory, a farmer is usually assumed to be an ex‑
pected utility (EU) maximizer and their utility is intrin‑
sically shaped by the demand of the buyers which subse‑
quently affects the farmers’ production decisions [27].

The general form of the subjective expected utility
function where i is an individual farmer is:

SEU =
∑n

i=1
PiUi (2)

Where Pi is probability and Ui denotes utility.
In this conceptualization, socioeconomic and in‑

stitutional factors may affect choice behavior, but only
through their inϐluence on the probabilities or utilities
of anticipated consequences of the behavior [25]. In the
case of the choice of a risk management strategy by a
groundnut farmer, i, factors such as gender of the house‑
hold head (Gender of theHH), education of the household
head, and access to extension, would be assumed to affect
risk management behavior choices only as they inϐluence
the probability, utility, and relevance of the consequences
of adopting that particular risk management strategy.

3. Materials and Methods

3.1. Study Area, Sampling and Data Collec‑
tion

This study was conducted in Mchinji District which
lies within a semi‑humid agro‑ecological zone charac‑
terized by moderate rainfall (approximately 800–1,200
mm per annum) and well‑drained sandy to loamy soils
that are well suited for groundnut cultivation [28]. Small‑
holder farming dominates agricultural production in the
district, with groundnuts serving as both a major food
and cash crop. Mchinji District also has relatively good
access to domestic and cross‑border markets due to its
proximity to the Zambian border, exposing farmers to
market price volatility and other market‑related risks.
These agro‑ecological and market characteristics make
Mchinji District a suitable setting for examining agricul‑
tural risk exposure and the adoptionof riskmanagement
strategies among groundnut farmers.

The study was based on a panel survey covering
the2020/2021, 2021/2022, and2022/2023production
and marketing seasons [29]. The sample comprising of

161 smallholder farmers was drawn using a multistage
sampling approach, ensuring a random and representa‑
tive selection of farmers. The ϐirst and second stages
involved the purposive selection of Mchinji district, and
Mkanda and Chiwosya Extension Planning Areas (EPAs)
respectively due to the high levels of groundnuts pro‑
duction. The third stage entailed selecting groundnut‑
producing farmer clubs from the selected EPAs through
systematic random sampling. Eight farmer clubs with a
commercial and subsistence‑orientation were selected.
The ϐinal stage entailed randomly selecting households
from the farmer clubs. The names of themembers (both
active and inactive at the time of data collection) from
the clubs were allocated numbers. Using tables of ran‑
domnumbers, 161 groundnut farmerswere sampled for
the survey interviews.

To achieve comprehensiveness, the study included
both quantitative and qualitative research methods.
Data was collected using structured questionnaires,
checklists, and Likert scales. In addition, the study con‑
ducted Focus Group Discussions (FGDs) for more in‑
depth understanding of the survey issues. Secondary
data was sourced from the Extension Planning Area of‑
ϐices, district agricultural ofϐices, and the Ministry of
Agriculture (MoA) and was analyzed using STATA 17,
STATA 19, and Excel.

3.2. Deϐinitions and Measurement of Key
Variables

3.2.1. Adoption of RiskManagement Strate‑
gies

In this study we deϐined risk management as the
systematic application of management principles, meth‑
ods, and practices to the tasks of identifying, analyz‑
ing, assessing, treating, and monitoring risk. Empiri‑
cal studies have on record some of the following as im‑
portant agricultural risk management strategies (RMS):
crop insurance schemes, use of organized information
data, marketing through Cooperatives, crop diversiϐica‑
tion, contract farming, forward contracts, and precau‑
tionary income/saving and credit services [5,8,11]. Al‑
though farmers employ a range of risk management
strategies, these were aggregated into a single binary
variable to represent overall adoption behaviour. Us‑
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ing the binary response (yes or no), the farmers were
asked to indicate which of the RMS they used across the
panel survey years. We also considered the probabil‑
ity of the farmers using the RMS simultaneously. From
the FGDs and interviewswith extension personnel in the
two EPAs, simultaneity for competing strategies rarely
existed. Firstly, the farmers’ indicated that their eco‑
nomic status could not allow them to combine ϐinan‑
cially dependent/competing RMS. Secondly, their knowl‑
edge of the beneϐit of using RMS was minimal to war‑
rant motivation for substantial joint adoption. However,
cases of joint/simultaneous adoption were reported be‑
tween and among ϐinancial and social dependent RMS

such as individual households adopting crop diversiϐica‑
tion, causal labour, and marketing through FBOs. The
binary response approach where the commonly used
RMS, namely crop diversiϐication, operating off‑farm
businesses, crop insurance, casual labor, cash and pre‑
cautionary savings were labelled one, and zero other‑
wise accounted for the simultaneous use of multiple
strategies by individual farming households and dealt
with estimation challenges associated with small sub‑
sample sizes for speciϐic strategies. To highlight poten‑
tial heterogeneity that existed across the study period,
adoption rates for each individual RMS are presented by
year in Table 1 below.

Table 1. Adoption rates per year; Frequency (%).

Risk Management Strategy 2020/2021
Frequency (%)

2021/2022
Frequency (%)

2022/2023
Frequency (%) Total Frequency (%)

Savings in cash/assets 30 (18.63) 21 (13.04) 29 (18.01) 80 (16.56)
Casual labour 16 (9.94) 25 (15.53) 18 (11.18) 59 (12.22)
Marketing through FBOs 11 (6.83) 7 (4.35) 15 (9.32) 33 (6.83)
Operating Off‑farm business 13 (8.07) 16 (9.94) 15 (9.32) 44 (9.11)
Group input buying 1 (0.62) 0 (0) 1 (0.62) 2 (0.41)
Crop diversiϐication 64 (39.75) 58 (36.02) 55 (34.16) 177 (36.65)
Insurance 5 (3.11) 9 (5.59) 6 (3.73) 20 (4.14)
Contract farming 5 (3.11) 4 (2.48) 3 (1.86) 12 (2.48)
Precautionary savings 16 (9.94) 21 (13.04) 19 (11.80) 56 (11.59)
Total 161 (100) 161 (100) 161 (100) 483 (100)

Source: Survey data (2023); No. of observations per year 161.

The descriptive analysis of the adoption of the RMS
in Mchinji district reveals substantial heterogeneity in
adoption patterns across strategies and over time, with
some strategies (such as crop diversiϐication, savings in
cash/assets, precautionary savings, casual labour, and
operating off farm businesses being widely adopted
while others (such as group input buying and crop insur‑
ance) exhibiting limited uptake. Inconsistent adoption
by RMS was also observed. For instance, while crop di‑
versiϐication had seen a consistent reduction in adoption
over the years (18.63% to 18.01%), marketing through
FBOs which declined from 6.83% to 4.35% before in‑
creasing to 9.32%, reϐlects a non‑monotonic adjustment
process rather than a steady trajectory. The temporary
decline in adoption ofmarketing through the FBOs could
be explained by many underlying factors. One factor
that was echoed by the farmers in the FGDs was the un‑
favourable market conditions in the 2021/2022market‑
ing season that probably reduced the perceived net ben‑

eϐits of the strategy, while the subsequent rebound was
associated with renewed hope from the formal market‑
ing platforms and motivation from extension experts.

Consistent with the adoption rates that were re‑
ported in the study area, studies have reported that crop
diversiϐication is practiced by 57.28% of smallholder
farmers in Malawi, crop insurance is being practiced
by less than 3% of smallholder farmers in sub‑Saharan
Africa includingMalawi, 30%of the smallholder farmers
have access to credit for use in agricultural production‑
related activities either from government and/or non‑
governmental institutions, and between 20‑30% of the
smallholder farmers across the crop value chains are in‑
volved into contract farming [29–32].

3.2.2. Groundnut Yield

In this study groundnut yield (kg/ha) was used as
the dependent variable for the panel regression model.
It was measured as harvest (kg) divided by groundnut
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production area (ha). The farmers were asked how
muchgroundnut theyhadharvested in kg andhowmuch
land theyhadplantedmeasured in hectares (ha) for each
production year. With years 2021 and 2022 using ret‑
rospective data, the yield data may have likely suffered
from measurement errors. Besides, most farmers did

not know with certainty their farm sizes. In Table 2 be‑
low are the observed average yield dynamics for the pe‑
riod under study.

The framing, deϐinition, and measurement of addi‑
tional selected variables used in this study has been pro‑
vided in Appendix A.

Table 2. Yield Variations from 2020/2021 to 2022/2023.

Description
Production Years

2020/2021 2021/2022 2022/2023 Total Average

Yield 428.54 559.76 695.83 561.38
Source: Survey data.

3.3. Data Analysis Methods

3.3.1. Panel Data Regression Probit Model
The panel probit estimation was run to ascer‑

tain groundnut farmers’ probability of adopting pre‑ or
post‑risk management strategies. Because this study
uses panel data gathered over multiple production sea‑
sons, the Panel Probit Model is used. This model
successfully captures unobserved heterogeneity among
farmers across time, thereby improving estimation efϐi‑
ciency [33,34]. The panel version of the Probit Model is
speciϐied as follows:

Y ∗
it = α+

∑n

i=1

∑3

t=1
βXit + µi + εit (3)

Where:
Y ∗
it is the latent (unobserved) riskmanagement vari‑

able for farmer i at time t. The binary responses were de‑
rived based on the most used RMS, where crop diversiϐi‑
cation, operating off‑farm businesses, crop insurance, ca‑
sual labor, cash and precautionary savings were labeled
1 and zero, otherwise in the probit speciϐication.

The observed binary outcome Yit is deϐined as:

Yit

{
1, Y ∗

it > 0 (farmer perceives risk as high)
0, Otherwise

(4)

Xit represents a vector of time‑varying independent
variables (socio‑economic characteristics such as age,
land holding size, wealth index, production levels, ac‑
cess to extension, and access to credit). β is a vector of
coefϐicients measuring the marginal effects of the inde‑
pendent variables on risk perception. µi captures unob‑
served individual heterogeneity, accounting for farmer‑
speciϐic characteristics that remain constant over time

but inϐluence risk perception. εit is the idiosyncratic
error term, assumed to be normally distributed with a
mean of zero.

To account for unobserved heterogeneity, the Panel
Probit Model was estimated using Maximum Likelihood
Estimation (MLE) with a random‑effects assumption [35].
Because theMLE technique takes into account both indi‑
vidual and temporal differences in farmers’ risk assess‑
ments, it guarantees more robust inference than a typ‑
ical cross‑sectional model [36]. Using this panel speciϐi‑
cation, the study offered a dynamic perspective of how
farmers’ perceptions of risk evolve as they choose RMS,
providing clearer policy recommendations formanaging
agricultural risks along the groundnut value chain.

3.3.2. Structural Equation Modeling

Structural Equation Modeling (SEM) conceptual‑
ized inAppendixBwasused tounderstand the intercon‑
nections among farmers’ socioeconomic characteristics,
risk perceptions, adoption of risk management strate‑
gies, and groundnut yield. This study employed a path
analysis framework estimatedwithin the SEMmethodol‑
ogy, in which all constructs are treated as observed vari‑
ables and no latent measurement model is speciϐied [37].
The structural (path analysis) portion of the SEM relies
on a method of multiple regressions where systems of
relationships (variance and covariance) are speciϐied be‑
tween independent and dependent variables. The gen‑
erated relationships are analyzed and presented as a
“Path”. The path is a set of hypothesized causal relation‑
ships among variables speciϐied by the structural equa‑
tions, generated coefϐicients, and the correlations among
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the error terms represented by arrows [37]. Path coefϐi‑
cients are analogous to regression coefϐicients in multi‑
ple regression. They indicate the strength and direction
of the relationship between the two variables. The paths
connected by arrows represent direct effects, where one
variable directly inϐluences another, or indirect effects,
where the inϐluence of one variable on another is medi‑
ated by one or more intervening variables [37,38].

In Structural Equation Modeling, the characteris‑
tics of the path diagram parameters are interpreted by
the shapes and connected by arrows. The squares and
rectangles indicate the measured variables or observed
variables. The latent variables or unobserved variables
are represented by circles or ovals. The relationships
canbe formative or reϐlective [39]. For Formative relation‑
ships, the arrows in the path diagram point from the ob‑
served variables to the latent variable meaning the ob‑
served variables determine the latent variable. On the
other hand, for reϐlective relationship, the arrows point
from the latent to the observed variables and they en‑
tail that the common factors generate variation in and
explain the correlations among the dependent variables
that they predict. The curved arrows indicate covari‑
ances (directional relationship) between two explana‑
tory variables. A two‑headed curved arrow indicates
an unanalyzed relationship or simply a covariance be‑
tween the two variables with no implied direction of
effect. Also derived are the measurement error values
(small circles) representing the unexplained variance
when path models are estimated.

The structural portion of the SEM for this studywas
speciϐied through the following paths:

1. Risk perception → (Access to insurance; Wealth
Index; gender of the household head; household
farming experience; access to extension).

2. Adoption of risk management strategies → (Access
to insurance; Wealth Index; gender of the house‑
hold head; household farming experience; access
to extension; farmer perception of risk).

3. Adoption of RMS → Risk Perception.
4. Adoption of RMS → Groundnut Production.

Paths speciϐications 1 and 2 illustrate measure‑
mentmodels (CFA component) that denote how risk per‑

ception and adoption of RMS are measured through ob‑
servable characteristics such as gender and access to in‑
surance. The Path speciϐication number 3 is the struc‑
tural model that deϐines the causal relationship between
risk perception and adoption of riskmanagement strate‑
gies. The adoption of RMS enters the SEM as an ob‑
served outcome variable, allowing us to assess the indi‑
rect effects of socioeconomic characteristics on adoption
through risk perception, as well as direct effects. The
fourth path indicates the outcome of the relationship be‑
tween farmers’ adoption of risk management strategies
and groundnut production. Structural Equation Mod‑
elling further allows for the modeling of measurement
error and unexplained variance between the dependent
and independent variables and these form part of the
model results [37].
3.3.3. Panel Data Linear Regression

Furthermore, a random effects panel multiple lin‑
ear regression analysis was speciϐied to quantitatively
estimate the effect of adopting RMS on groundnut pro‑
duction. We use the following speciϐication to estimate
the effect of RMS on groundnut production for farmer i
in year t:

Yit = α+ βRMSadoptit + γ1Xit + γ2Fit + εit (5)

where Yit is the dependent variable‑groundnut yield‑
measured in kg/ha. The main explanatory variable for
the study isRMSadoptit. It is a binary variable that indi‑
cates whether a farmer adopted risk management strat‑
egy in their groundnut farming or not in year t. The pa‑
rameter of interest β measures whether adopting RMS
improved groundnut productivity or not. Besides the
use of RMS, we also considered several households Xit

characteristics such as household size, education of the
household head, access to extension, wealth index and
land holding size. Fit represents a vector of time‑ϐixed
effects (year dummies), and εit is a random error term.

The two main approaches to the ϐitting of models
using panel data are ϐixed effects regression and random
effects regression. Basically, random effects model is
more attractive because observed characteristics that re‑
main constant for each individual are retained in the re‑
gression model. In ϐixed effects estimation, they must
be dropped. Also, with random effects estimation we do
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not lose n degrees of freedom, as is the casewith ϐixed ef‑
fects [40]. Besides the attractive features explained above,
the study employed the Hausman test to determine if
random effects regression was the ideal model over the
ϐixed effect regression for this study. With the χ2 = 0.77;
p‑value = 0.3815 ≥ 0.05, the Hausman test failed to re‑
ject the null hypothesis that no correlation existed be‑
tween individual effects and regressors, thereby consoli‑
dating the choice, consistency, and efϐiciency of using the
random effects estimator.

4. Results and Discussion
4.1. Socioeconomic Characteristics

Table 3 presents key demographic and socioeco‑
nomic characteristics of the sampled households, which
provide useful information about the groundnut farming
community in Mchinji District. The age distribution re‑
vealed that 42.23%of respondentswere under 40, while
46.17% fell between 40 and 59 years, indicating a dom‑
inant working‑age group actively engaged in farming.
Only 8.49%of farmerswere above 60, and amere 3.11%

were over 70 years. Groundnut farming in Mchinji dis‑
trict is dominated by men according to gender analy‑
sis which revealed that 68.94% of respondents were
men and 31.06% were women. Education levels among
household heads were primarily low, with 60.87% hav‑
ing only completed primary education, 31.06%attaining
secondary school education, and only 1.04% reaching
tertiary education. The signiϐicance of risk management
strategies in groundnut farming is highlighted by the fact
that 96.69% of the respondents indicated that farming
was their main occupation, with the remaining 3.31%
of households being involved in other income generat‑
ing activities, such as bricklaying, off‑farm businesses,
and waged employment. The income categories high‑
lighted the ϐinancial vulnerability of smallholder farmers
in the district, with 95.65% of the respondents earning
between MK (Malawian currency at MK 1,140/1 USD) 1
andMK 200,000 permonth, 2.48% earning betweenMK
200,001 and MK 500,000, and only 1.86% earning more
than MK 500,000 monthly. Additionally, 55.69% of re‑
spondents did not have access to extension services, and
78.47% had no access to credit services.

Table 3. Descriptive statistics by panel year.

Variable
Frequency

Total Frequency
2021 2022 2023

Age of the household head; Categories (Years)
Group 1: 19–39 71 67 67 205 42.44
Group 2: 40–59 72 75 73 220 45.55
Group 3: 60–69 12 14 17 43 8.90
Group 4: >70 6 5 4 15 3.11
Gender of the HH (=1 if Male) 111 111 111 333 68.94
Education levels
None 12 11 11 34 7.04
Primary school 97 101 96 294 60.87
Secondary school 50 48 52 150 31.06
University 2 1 2 5 1.04
Occupation
Farming 155 155 156 467 96.69
Others (Bricklaying, business, waged employment) 6 5 5 16 3.31
Household monthly expenditure categories (MK)
Group 1: 01–200,000 156 153 153 462 95.65
Group 2: 200,001–500,000 3 5 4 12 2.48
Group 3: Above 500,000 2 3 4 9 1.86
Access to extension (=1 if yes) 65 71 78 214 44.31
Access to credit (=1 if yes) 29 23 59 104 21.57
Observations 161 161 161 483

Source: Survey data (2023).
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4.2. Farm Size, Productivity, and Market
Conditions

The results presented in Table 4 show that the
respondents had an average of 12 years of experience
in groundnut farming. Of the 1.9 ha of land that the
households devoted to crop production in Mchinji Dis‑
trict, 0.69 ha was dedicated to groundnut production,
representing 36.3% of total land use. The reported av‑
erage groundnut yield of 561.38 kg/ha was however sig‑

niϐicantly below the national average of 940 kg/ha and
the potential yield of 2,500 kg/ha [21]. The low ground‑
nut yields can be attributed in large part to the ground‑
nut farmers’ inadequate ability to adapt to agricultural
risks. This is primarily due toMalawi’s smallholder farm‑
ers’ limited access to climate‑adapted technologies and
resources, as well as a lack of knowledge about mar‑
ket trends and climate patterns [19,22]. The prices dur‑
ing the study period were volatile with an average of MK
937.89/kg, and a standard deviation of MK 314.32.

Table 4. Groundnut production and marketing statistics for the sampled households.
Description Mean Standard Deviation Min Max

Farming experience (Years) 12.18 9.48 0 50
Total Farm‑holding size (ha) 1.9 1.23 0.42 11.25
Groundnut farm size (ha) 0.69 0.36 0.08 2.5
Groundnut yield (kg/ha) 561.38 428.6 90 1600
Groundnut average price (MK/kg) 947.87 360.48 500 2500

Source: survey data (2023).

4.3. Factors Affecting the Adoption of Risk
Management Strategies in Groundnut
Production

Apanel probit speciϐication (Equation (3)) for farm‑
ers’ use of risk management strategies was estimated to
help the study respond toRQ (i). Thedependent variable
is the binary responses of the RMS adopted in ground‑
nut production, where crop diversiϐication, operating
off‑farm businesses, crop insurance, casual labor, cash
and precautionary savings were labeled 1 and zero oth‑
erwise. Key diagnostic tests were carried out before ana‑
lyzing the probit model. The Value Inϐlation Factor (VIF)
andTolerance (TOL) for each independent variablewere
carried out to test for the presence of multicollinearity.
With VIF factors for all the variableswere less than 5 (av‑
erage of 1.02) and none of the TOL was closer to zero
(average of 0.979), the presence of multicollinearity was
ruled out [41]. The test for heteroscedasticity with a chi‑
square value of 25.99 and p‑value of 0.000 led to the re‑
jection of the null hypothesis of constant residuals im‑
plying the presence of heteroscedasticity prompting the
study to use robust standard errors in the estimation [42].

The Panel regression results with clustered stan‑
dard errors (Table 5) reveal that farmers’ perception of
risk, access to extension and insurance services, mem‑
bership to farmer‑based organization, land holding size,

and farmers’ farming experience have a positive and sig‑
niϐicant relationshipwith farmers’ adoption of RMS. The
study’s ϐindings revealed that farmers’ perception of risk
inϐluenced their adoption of riskmanagement strategies
by 9.5%, implying that farmers who perceived agricul‑
tural risks as very devastating (high risk) were more
likely to adopt risk management strategies than those
who perceived agricultural risks as less devastating (low
risk). This ϐinding was aligned to speciϐic risk manage‑
ment strategies. For instance, while farmer perception
of some agricultural risks (falling output prices/high in‑
put prices) increased the likelihood of adopting contract
farming and crop diversiϐication, farmer perception of
aϐlatoxin infestation or pest attack in storage decreased
the likelihoodof adopting the same strategies by farmers
in Mchinji district.

Although groundnut farmers in Mchinji district re‑
ported that there were no insurance service providers
in the area, our results reveal that its access has a pos‑
itive effect on the adoption of RMS by 9.2%. This ϐind‑
ing agrees with the sentiments from the FGDs who in‑
dicated that if the crop insurance service were readily
available, the farmers could have subscribed highlight‑
ing the fact that access to insurance potentially increases
farmers adoption of RMS.

A 2.6%positive and signiϐicant effect was exhibited
between access to extension and the adoption of RMS.
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The importance of extension services to a farmer’s psy‑
chology anddecision‑making abilities cannot be overem‑
phasized. According to Dang and Pham [10], extension
services improve access to information thus increas‑
ing the likelihood of farmers making informed produc‑

tion andmarketing decisions which includes whether to
adopt or not to adopt RMS. In this study, 44.31% (Table
3) of the farmers reportedhaving access to extension ser‑
vices from either government and non‑governmental in‑
stitutions.

Table 5. Factors affecting farmers’ adoption of risk management strategies.

Adoption of RMS Coefϐicients Mundlak
Coefϐicients Marginal Effects Clustered Std.

Err. p > z

Risk perception 0.709 0.091 0.095 0.175 0.000***
Access to credit (1= Yes) 0.196 0.038 0.040 0.132 0.138
Access to insurance (1= Yes) 0.402 0.093 0.092 0.131 0.002**
Access to extension (1= Yes) 0.130 0.026 0.026 0.025 0.000***
Member of FBO (Yes) 0.345 0.061 0.068 0.109 0.002**
Gender (1=Male) 0.043 0.009 0.009 0.060 0.475
Education 0.016
Primary −0.157 −0.032 0.100 0.118
Secondary 0.028 0.006 0.103 0.787
University 0.432 0.115 0.266 0.104
Wealth Index 0.013
Middle 0.025 0.005 0.105 0.811
Rich 0.071 0.014 0.082 0.387
Land holding size 0.036 0.007 0.007 0.007 0.000***
Farming experience 0.019 0.004 0.003 0.005 0.000***

Note: ***Signiϐicant at 1%; ** Signiϐicant at 5%; Log pseudo likelihood = −192.681. Wald chi2(13) = 20.87; prob > chi2 = 0.0756; N = 483; FBO‑Farmer Based
Organization.

In line with sentiments from the FGDs, active mem‑
bership to FBOs increased theprobability of a groundnut
farmer adopting agricultural risk management strate‑
gies by 6.8%. The farmers pointed out that the motiva‑
tion to adopt RMS such as contract farming and crop di‑
versiϐication was derived from the awareness sessions
and training provided by extension personnel through
the FBOs.

Land holding size positively inϐluenced the farmers’
adoption of RMS by a marginal effect of 0.007. The ϐind‑
ing implies that farmers with 1‑acre more of land are
0.7% more likely to adopt risk management strategies
like crop diversiϐication than their counterparts. A large
land holding is assumed to provide farmers with a huge
asset base and greater capacity to take risks [8]. The dis‑
mal percentage inϐluence of land holding size on adop‑
tion of RMS, however, highlights the minimal dispari‑
ties in the adoption of RMS among groundnut farmers
in Mchinji district based on their land holding sizes.

Concerning farming experience, the present study
reveals that farmers who are more experienced in farm‑
ing (on average 12 years) are 0.3% more likely to adopt
RMS than those with less than 12 years of farming ex‑
perience. Literature establishes that this is mainly be‑

cause experienced farmers aremore likely to adopt a risk
management strategy bearing in mind the catastrophic
effects of various risks over time than their counterparts
who would exhibit skeptism [8,43].

4.4. Adoption RMS and Groundnut Yield:
Random Effects Panel Linear Regres‑
sion Results

Table 6 presents panel regression results in line
with RQ (ii) in which groundnut yield is the depen‑
dent variable and household’s adoption of risk manage‑
ment strategies is the main control variable of interest.
Columns (2) and (3) of Table 6 show that adopting risk
management strategies increased groundnut yield by
1.7–7.8% on average. The study also found that educa‑
tion of the household head (tertiary), wealth index (mid‑
dle and high), access to extension services and land hold‑
ing size had positive effect on groundnut yield (Table A1
in Appendix C). Education of the household head (ter‑
tiary) had a larger effect of 63.4% compared to the other
factors suggesting that policy interventions that enable
farmers acquire adequate formal education may signiϐi‑
cantly contribute to increased groundnut yield. The year

10



Research onWorld Agricultural Economy | Volume 07 | Issue 04 | December 2026

dummy coefϐicients are positive and statistically signiϐi‑
cant, indicating an upward shift in groundnut yields over
time relative to the base year (2021). This suggests the

presence of favorable time‑speciϐic shocks such as cli‑
matic conditions and market price ϐluctuations that af‑
fected all the farmers during the study period.

Table 6. Relationship between adoption of RMS and groundnut yield.

Variables
Groundnut Yield (kg/ha)

RE (1) RE (2)

RMS adoption 0.017*** (0.000) 0.078***(0.000)
Household characteristics (controls) No Yes

Year ϐixed effects Yes Yes
R–squared 0.610 0.822

N 483 483
Note: p‑values in parentheses; *** p < 0.001 (signiϐicant at 1%).

4.5. Structural Equation Modelling (SEM)
Results

4.5.1. Diagnostic Issues
The basic assumptions of the SEM were tested

for possible violations and all indicated goodness of ϐit
of SEM. The Likelihood ratio Chi‑squared test (X2ms)
(69.69; P > chi2 = 0.000), the coefϐicient of determination
R2 = 0.633, the Root Mean Square Error of Approxima‑
tion (RMSEA)= 0.017, the Comparative Fit Index (CFI)=
0.951, the Tucker‑Lewis Index (TLI) = 0.939, and Stan‑
dardized Root Mean Square Residual (SRMR) = 0.012.
Furthermore, to ascertain the internal consistency and re‑
liability of the measurement model variables, Cronbach’s
α coefϐicients for risk perceptions and risk management
strategies were considered. Bothwere tolerable and gave
an acceptable range (above 0.7) of 0.809 and 0.76 respec‑
tively [37,44]. To further check the consistency of our SEM
results, we carried out the Ramsey Test to show proof
that the model did not suffer from Omitted Variable Bias
(OVB), i.e., the expected value of the error term is equal
to zero. With a p‑value of 0.32 > 0.05, we fail to reject the
null hypothesis of omitted variable bias and conclude that
the model did not suffer from OVB.
4.5.2. Model Setting and Path Derivation

Not all socioeconomic characteristics used in the
probit estimations (Table 5) were used in SEM because
the initial model estimation using all the parameters in
the probit models yielded unsuitable results such as the
R2 of less than 0.5 and path coefϐicients outside the −1
and 1 boundary, guiding the study to add or delete some
parameters. The study applied a Wald test (The Wald

test is analogous to the backward deletion of variables
in stepwise regression [45]) to modify the speciϐication
for SEM reliability. Following a series of deletions along
with testing for OVB, wealth index, gender, farming expe‑
rience, access to insurance, and access to extensionwere
retained for analysis.
4.5.3. The Hypothesis Results: Direct and

Indirect Factors Inϐluencing Adop‑
tion of RMS

The resultant path and structural equation diagram
for the regression relationships RQ (iii) for this study are
presented in Figure 1. The gender of the household head,
farming experience, wealth index, access to extension,
and insurance were the observed parameters. Risk per‑
ception is represented by a square in the path diagrambe‑
cause it entered the risk management equation as a mea‑
sured variable. The adoption of RMS was also modelled
as observed since itwas directlymeasured based on farm‑
ers’ reported use of speciϐic risk management strategies.
Based on the aforementioned speciϐications, the study
employs a path analysis framework estimated within the
SEM methodology in which all constructs are treated as
observed variables. Direct effects are shown by straight
arrows connecting variables directly, while indirect ef‑
fects occur when one variable inϐluence another through
intermediate variables. Formative relationships (right to
left) existed between socioeconomic factors, risk percep‑
tion, and the use of risk management strategies, while re‑
ϐlective relationships (left to right) existed between risk
perception and risk management strategies, and also be‑
tween risk management strategies and groundnut yield.
The curved arrows indicate covariances (directional re‑

11



Research onWorld Agricultural Economy | Volume 07 | Issue 04 | December 2026

lationship) between two explanatory variables. Also de‑
rived were the measurement error values (small circles)
representing the unexplained variance when path mod‑
els are estimated. The numbers adjacent to the lines are
the standardized path coefϐicients, indicating the degree
of standard deviation changes in dependent variables if

each of the independent variables changes by one stan‑
dard deviation. Unlike descriptive or model searching ap‑
proaches, SEM is used as a hypothesis testing approach
focusing on providing insights into the relevance signif‑
icance, strength, and direction of relationships between
variables at a scale of −1 to+1 [44].

Figure 1. The structural equation path.

The results of the SEM‑Path analysis are further
presented in Table 7. The direct relationships between
the socioeconomic factors, risk perception and RMS, the
indirect relationship between risk perception and the
adoption of RMS and the relationship between the adop‑
tion of RMSandgroundnut production are explored. The
R2 was acceptably above 0.5 indicating that the exoge‑
nous variables, namely farming experience, access to ex‑

tension, wealth index, access to insurance, and gender
of the household head collectively accounted for 63.3%
of the variance in the adoption of RMS variable. The re‑
maining 36.7% of the variance was attributed to vari‑
ables not incorporated into the research model such as
farmer intrinsic knowledge, attitudes, conϐidence, pru‑
dence, and ability execute the risk management strate‑
gies.

Table 7. Regression weights from SEM.
Endogenous
Variable Exploratory Variables Coefϐicient

Estimate
Standard
Error p‑Value Measurement

Error

Risk perception

Wealth index −0.823 0.164 0.618
Farming Experience (log) −2.836 1.03 0.090*

Access to extension 0.101 0.100 0.313
Insurance −0.034 0.067 0.619
Gender 0.00055 0.093 0.961

Risk management
strategy use

Wealth index 0.013 0.112 0.909 0.66
Farming experience −0.090 0.113 0.424 0.68
Access to extension −0.014 0.068 0.830 0.25

Insurance −0.096 0.046 0.037** 0.11
Gender 0.038 0.063 0.543 0.21

Risk perception −0.093 0.067 0.165 0.11
Groundnut yield Use of risk management strategies 0.046 0.011 0.000*** 0.67

Note: *** Signiϐicant at 1%; ** Signiϐicant at 5%; * signiϐicant at 10%; Coefϐicient of determination (0.633); Source: survey data (2023).
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The results established a signiϐicant and nega‑
tive relationship between farmers’ perception of risk
sources and farming experience at 10% signiϐicance
level. The estimated coefϐicient (−2.836) indicates that
more experienced farmers report signiϐicantly lower lev‑
els of perceived agricultural risks. Since farming expe‑
rience was speciϐied in logarithmic form, the coefϐicient
represents a semi‑elasticity, whereby a 10% increase in
farming experience is associated with a 0.28‑point re‑
duction in the risk perception index, holding other fac‑
tors constant. In other words, experienced farmers (by
one‑more‑year) perceive agricultural risks as less devas‑
tating. The research consolidates the crucial role played
by farming experience in decision making as found by
Dadzie and Acquah [46] who indicated that experienced
farmers tend tobecomemoreaccustomed to agricultural
risks/problems and thus see them as part of farming
rather than a problem. A negative relationship with per‑
ception of risk is thus hypothesized.

Structural Equation Modelling results however re‑
vealed signiϐicant but contrasting results with panel pro‑
bit regression results on the relationship between ac‑
cess to insurance services and the adoption of RMS. Ac‑
cess to insurance exhibited a negative and signiϐicant re‑
lationship with RMS implying that groundnut farmers
who had access to insurance services were less likely

(one standard deviation decrease) to adopt RMS to abate
agricultural risk effects than those who had no access
by a 0.096 standard deviation holding all other factors
constant. This entails a weaker relationship and agrees
with the sentiments of the farmers in the FGDs on the
unattractiveness of adopting insurance services due to
the unavailability and unaffordability of the service.

Furthermore, in agreement with the panel regres‑
sion results (Table 5), SEM results revealed a positive
and signiϐicant effect between adoption of RMS and
groundnut yield at a 1%signiϐicance level. The standard‑
ized path coefϐicient is estimated at 0.046, implying that
a one standard deviation increase in the use of risk man‑
agement strategies is associated with a 0.046 standard
deviation increase in groundnut yield. This suggests that
policies that enhance the effectiveness of risk manage‑
ment in agriculture could be fundamental to improving
crop yields.
4.5.4. Covariance Relationships

From Figure 1, we further explored the covari‑
ance relationships between the exploratory variables.
The covariance relationships existed between farming
experience and wealth index (0.267), and wealth index
and gender of the household head (0.148). The coefϐi‑
cients and signiϐicance of covariance relationships are
presented in Table 8.

Table 8. Covariances of exogenous variables.
Exogenous Variables Covariances Correlation Coefϐicient p‑Value

Farming experience wealth index 0.267 0.179 0.000***
Wealth index and gender of the household head 0.148 0.056 0.000***

Note: *** Signiϐicant at 1%; Source: survey data.

The results establish positive relationships, and re‑
veal the crucial role played by wealth in inϐluencing
farmer behavior owing to its connectedness with two
of the four explanatory variables under consideration
in the SEM. The positive relationships are expected for
both farming experience and the gender of the house‑
hold head. Farming experience is generally associ‑
ated with the household accumulating wealth overtime
through learning‑by‑doing, improved risk management,
and gradual asset accumulation over several farming
seasons. Regarding the gender of the household head,
male headed households tend to have higher wealth lev‑

els compared to female headed households. Our ϐind‑
ings are consistent with literature whereby Key [47] al‑
luded to the fact that farm survival and growth outcomes
werepositively linked to operator characteristics such as
age and experience, which correlates with higher ϐinan‑
cial viability and asset accumulation over time, and Vo et
al. [48] found that female‑headed households were more
poorer than their male‑headed counterparts in terms
of wealth, and highlighted the fact that the disparities
in wealth is not inherently biological but arises from
structural, institutional, and socio‑economic constraints.
The ϐindings reinforce the need to encourage mentor‑
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ship between experienced and beginning farmers, and
for the Government to consider deliberate policies tar‑
geting support for females towardswealth accumulation.
These could take the form of access to land, livestock,
farm equipment, and capital assets.

5. Discussion
The ϐindings of the study revealed that farmers’ per‑

ception of risk positively inϐluences the adoption of risk
management strategies implying that farmers who per‑
ceive agricultural risks as very devastating (high risk)
are more likely to adopt risk management strategies
than those who perceive agricultural risks as less dev‑
astating (low risk). In this study, both positive and neg‑
ative inϐluences of risk perception on the choice of risk
management strategies were expected and agreed with
the literature [8]. The present result inclines towards the
positive inϐluence.

Access to insurance services hasbeen shown topos‑
itively inϐluence farmers’ adoption of RMS by 9.2%. This
is in line with studies by Vishnoi et al. [49], Ferdous Alam
et al. [50], and Farrin et al. [51] who found that the use of
crop insurance programs has often been used as tools
to reduce poverty and increase productive investments
such as those that relate to adoption of RMS among
smallholder farmers in developing countries including
Bangladesh, Burkina Faso, India, Malaysia, Indonesia, Ja‑
maica, Kenya, and Malawi. Although access to insurance
services has been found to have a positive inϐluence, it
was poorly reported by groundnut farmers in Mchinji
district. There were no insurance service providers in
the district demonstrating the gap between farmer per‑
ception of the service and the reality on the ground.

The study also established a positive signiϐicant re‑
lationship between access to extension services and the
adoption of RMS. The importance of extension services
cannot be overstated. Extension services promote ac‑
cess to agricultural information, knowledge, and skills.
This crucial connection agrees with Maertens et al. [52]
and Dang and Pham [10] who found that access to exten‑
sion improves access to information potentially helping
shape farmer’s beliefs, knowledge, and constraints thus
increasing the likelihood of farmers making informed

farm management decisions. Based on this revelation,
programs thatwill support quality and timely delivery of
extension services among farming communities should
be given prominence.

Regarding farmer membership to FBOs, the study
reveals that it increased the probability of a groundnut
farmer adopting agricultural RMS by 6.8%. This ϐinding
is in line with the studies by Bizikova et al. [53] who in‑
dicated that membership to FBOs improves farmers’ ac‑
cess to markets, information, infrastructure, and logis‑
tical support which are crucial for mitigating risks as‑
sociated with market ϐluctuation, environmental degra‑
dation and climate change and Tefera et al. [54] who
observed that farmer participation in FBOs allows for
group marketing and group input buying which are cru‑
cial for managing market and production risks respec‑
tively.

The positive effect of land holding size on the adop‑
tion of RMS agrees with Adnan et al. [8] and Dessie et
al. [55]. Adnan et al. found that households who own
larger pieces of land also potentially have higher in‑
comes and could lose more in an event of risk thus they
may have the capacity to take up some riskmanagement
strategies such as insurance. Dessie et al. established
that crop diversiϐication increases with more farmland.
More farmland entails a higher probability of a house‑
hold producing several crops as there is room for expan‑
sion and diversity.

The analysis also identiϐies that farmers who are
more experienced in farming are marginally at 0.3%
more likely to adopt RMS than those with less than 12
years of farming experience. The result underscores the
benign role of a farmer having prior knowledge of the
catastrophic effects of various risks over time [8,43].

Both panel linear regression and SEM results estab‑
lish that the adoption of RMS has a positive effect on
groundnut yield. While the random effects panel linear
regression results show an average of 1.7–7.8% increase
in groundnut yield, SEM results reveal a 0.046 standard
deviation increase in yield as a result of one standard de‑
viation increase in the adoption of RMS. The ϐindings are
in line with previous studies which reported that adopt‑
ing RMS increased (had a positive impact on) crop yields
for the smallholder farmers [1,7,8,10,18,56–58]. Among the
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other factors that also inϐluenced the farmers’ ground‑
nut yield potential, the study found that land holding
size, education of the household head (tertiary), wealth
index (middle and high), and access to extension ser‑
vices had positive effect on groundnut yield (Table A1
in Appendix C). Since education (tertiary) had a larger
effect of 63.4% compared to the other factors, policy in‑
terventions that enable farmers acquire adequate formal
education are crucial for supporting increased ground‑
nut (crop) yield among farming households.

The crucial role played by wealth in inϐluencing
farmer behavior towards risk management has also been
highlighted in this study. Considering the connection of
wealth to twoof the four explanatory variables under con‑
sideration in the SEM, the role of wealth in managing
agricultural risks is clearly vital. These crucial connec‑
tions highlight the need for government and other sup‑
port agencies to support farmer accumulation of land,
livestock, and physical assets that culminate into wealth.

6. Conclusions
Promoting crop productivity has been met with

myriad challenges in Africa including the prevalence of
agricultural risks. To address the challenge associated
with agricultural risks, smallholder farmers employ risk
management strategies to avoid or reduce the effect of
the risks on crop yield. The effect of the adoption of RMS
on crop yields remains debatable. While other studies
have established a positive impact, other studies have re‑
ported negative impact, especially when the cost impli‑
cation of adopting RMS is taken into consideration. The
present study contributes to this crucial debate by ex‑
amining the factors that directly and indirectly inϐluence
the effectiveness of RMS on groundnut yield and sub‑
sequently highlighting the inϐluence of employing risk
management strategies on groundnut yield in Malawi.
Both the quantitative (random effects panel linear re‑
gression analyses) and qualitative (SEM) methods are
employed to establish these crucial relationships.

Testing the direct effect hypothesis, results show
positive and signiϐicant relationships between access
to extension and insurance services, membership to
FBOs, land holding size, and farming experience and

the adoption of RMS. Access to extension aids at en‑
hancing a farmer’s capacity to adopt risk management
strategies by improving their knowledge and under‑
standing of the risk‑reducing technologies or practices.
Commonly, farmers in rural areas access extension ser‑
vices through government supported extension person‑
nel who are hugely limited in coverage and lack ade‑
quate ϐinancial resources to fully support the farmers.
The positive result underlines the need to streamline
extension services access through other channels such
as Non‑Governmental Organizations and the private sec‑
tor within the groundnut value chain for success. Al‑
though a positive relationship was established between
access to insurance and adoption of RMS, the immatu‑
rity of cropping insurance in Malawi’s agriculture sector
cripples the ability of the sector to effectively support
themanagement of agricultural risks. The study further‑
more highlights the critical role of farmer active mem‑
bership to FBOs on the adoption of RMS. As such policies
that support the development of well‑structured and co‑
ordinated FBOs should be supported on the premise of
their capacity to enhance the farmers’ ability and will‑
ingness to adopt risk management strategies by improv‑
ing access to information, collective action, social capi‑
tal, and bargaining power. Based on the statistical signif‑
icance between access to extension and insurance ser‑
vices, membership to FBO, land holding size, farming ex‑
perience and the adoption of RMS, the study concludes
that the adoption of RMS is signiϐicantly inϐluenced by
the farmers’ socioeconomic factors.

Regarding the indirect relationship, the study es‑
tablished that risk perceptions did not mediate the re‑
lationship between socioeconomic factors under consid‑
eration and the adoption of RMS. This is shown by the
insigniϐicant relation between risk perception and RMS.
This is an indication that groundnut farmers’ socioeco‑
nomic factors such as access to insurance and extension
services had a more direct relationship with the adop‑
tion of RMS than relying on their perception of the choice
and effectiveness of the strategies. Finally, a positive and
signiϐicant effect existed between the use of riskmanage‑
ment strategies and groundnut yield for both panel lin‑
ear regression and SEM guiding the study conclude that
adopting RMS positively affects groundnut production
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outcomes.
From a methodological point of view, the study

makes an inaugural contribution to the minimal litera‑
ture on understanding the direct and indirect effect of
socioeconomic factors on the effectiveness of adopting
RMS on groundnut production in Malawi. From a policy
perspective, the study suggests that government should
explore and incorporate novel and inventive approaches
into its programs. Firstly, our ϐindings highlight the need
for Malawi to realign its extension service delivery poli‑
cies and guide development partners and policymakers
to target farmers based on the factors inϐluencing their
perceptions of risk and the adoption of RMS for a vi‑
brant groundnut sector. From the study, policies that
will enhance access to extension (production and mar‑
keting information, and formation of FBOs), and insur‑
ance services should be given prominence. The gov‑
ernment should also deliberately initiate partnerships
with industry‑related companies to initiate riskmanage‑
ment options that private sector players can best sup‑
port (such as contract farming and crop insurance con‑
tracts). This approach will yield favorable results for
the groundnut sector andnurture an industry ecosystem
suitable for sustainable mutual beneϐits.

Despite its crucial contributions, this study is sub‑
ject to some important limitations that need to be ac‑
knowledged. The adoption of the RMS variable had mul‑
tiple responses which presented a margin between data
duplication, and dual or multiple adoption. The sce‑
nario provided room for adoption crossovers between
and among risk management strategies. In using the
panel binary probitmodel this could provide a challenge
in terms of determining a 0 or 1. Even though this did
not causemuch challenge in the present study as a negli‑
gible number of households reported multiple adoption,
future analysis could consider capturing adoption inten‑
sity and utilize other forms of modelling such as a multi‑
nomial/multivariate probit (MNP) models to allow for
the assessment of multiple management decisions and
strategies of farm households. Additionally, the future
research could also attempt to assess the effect of adopt‑
ing speciϐic RMS on crop (groundnut) yield to allow for
targeted promotion of the speciϐic RMS.

Secondly, the inclusion of the farmer membership

to FBO variablewithin themodelswhen the interviewed
households were sampled from the farmer clubs pro‑
vided room for potential sample selection bias and ex‑
ternal invalidity especially when it relates to applying
the results to non‑members. The study appreciated the
fact that some farmers, though members of the clubs,
did not consistently participate in the activities of the
clubs for the study period hence did not or beneϐited lit‑
tle from their membership (such were considered non‑
members). While this did not fully eliminate selection
bias, it allowed us to distinguish between different lev‑
els of farmer club engagement within the sampled pop‑
ulation. Future research should however endeavour to
outrightly interviewmembers and non‑members so that
selection bias is fully eliminated and the ϐindings fully ap‑
ply to the selected population.
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Appendix A. Framing of Selected
Variables in the Questionnaire
Access to Agricultural Extension Services (dummy: 1
= yes, 0= no)

Access to credit was captured as a dummy variable,
with 1 = yes (farmers reporting to have had access to
extension services 4 times a month and 0 = no (other‑
wise). Access to extension in this study took the form
of training and awarenessmeetings by government, non‑
governmental, and private sector extension personnel.

Access to Credit

Access to credit was captured as a dummy variable
for accessing credit within 3 years from data collection
(1= access to credit and 0= no access to credit). Credit
access improves investment ability, thus farmers and it
took the form of both cash and in‑kind credit access by
the farmers.

Wealth Index

Wealth Index and/or household income was cap‑

turedas a continuousvariable. TheWealth Indexwas cal‑
culated using Principal Component Analysis (PCA). The
wealth indexwas calculatedbasedon land, livestock, and
physical assets ownership by the farmers. From the cal‑
culations, 33.30% of the households were categorized
poor, 33.54% were classiϐied middle, and 33.13% were
classiϐied rich.

Risk Perception

We used a Risk Assessment matrix for this study
to assess and prioritize the occurrence of risks among
groundnut farmers in Mchinji district. A risk matrix
is used during risk assessment to deϐine the level of
risk by considering the category of probability or like‑
lihood against the category of consequence or severity.
Adapted from Shah and Alharthi [5] and Saqib et al. [59],
the key steps, namely, risk identiϐication, risk analysis,
assessment of risk impact, risk prioritization and risk
categorization (based on the scores) were followed in
developing the risk assessment matrix. Speciϐically, risk
perception was elicited using a set of Likert‑scale ques‑
tions in which farmers rated the perceived severity and
frequency of occurrence of key agricultural risks. Re‑
sponses were recorded on a ϐive‑point Likert scale rang‑
ing from “very low risk (less likely to occur)” to “very
high risk (most likely to occur).” The risk rankingwas ob‑
tained by adding the severity of probability and the im‑
pact severity scores. The risk factor scores between two
and ϐive were considered low risk, and those between
six and ten were considered high risk. The standardized
scoreswere then aggregated to obtain a composite index
reϐlecting overall perceived agricultural risk. The index
was time‑invariant, since the data for 2021 and2022 sea‑
sons was collected retrospectively.

Appendix B
Structural Equation Modelling Conceptual Frame‑
work

The SEM conceptual framework (FigureA1) below
shows how the key determinants, namely wealth of the
household, farming experience, access to extension, ac‑
cess to insurance, and gender of the household head in‑
ϐluence risk perception and the adoption of riskmanage‑
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ment strategies, both of which are treated as latent con‑
structs. Theoretical determinations that support the la‑
tent constructs entail that wealth, farming experience,
and access to extension inϐluence both risk perception
and the adoption of RMS positively [10]. On the other
hand, while access to insurance reduces farmer percep‑
tion of risk, it enhances farmers’ adoption of RMS [8]. Fi‑
nally, gender difference is assumed to inϐluence both

constructs with female farmers perceiving risk as more
devastating but adopting fewer RMS due to among other
reasons lack of adequate funds [8,10]. Regarding the rela‑
tionship between risk perception and adoption of RMS,
a positive relationship is expected [8]. Farmers who per‑
ceive higher exposure to risks as devastation are more
motivated to adopt measures to reduce vulnerability
than their counterparts.

Figure A1. SEM Conceptual Framework

Appendix C

Table A1. Full model: Panel data multiple linear regression results.

Independent Variables
Groundnut Yield (kg/ha)

RE (1) RE (2)

Adoption of RMS (Dummy, 1= Yes) 0.017*** (0.000) 0.207*** (0.000)
G/nut farming experience (log) (Years) 0.029 (0.644)
Land holding size (ha) 0.069*** (0.000)
Risk perception (High risk factor= 1) −0.010 (0.483)
Education (Categories)
Primary 0.154 (0.230)
Secondary 0.140 (0.307)
Tertiary 0.634* (0.076)
Wealth index
Middle 0.169** (0.048)
High 0.498*** (0.000)
Gender (Male) −0.047 (0.734)
Access to extension (Yes) 0.139** (0.111)
Credit (Yes) 0.021 (0.549)
Insurance (Yes) −0.015 (0.818)
Member of FBO (Yes) −0.115 (0.109)
2021 (dummy) 0.412 *** (0.000) 0.389*** (0.000)
2022 (dummy) 0.611*** (0.000) 0.578*** (0.000)
Constant −0.434
Observations 483 483
Number of Panels 3 3
R‑squared 0.610 0.822

Note: p‑values in parentheses; *** signiϐicant at 1%; signiϐicant at 5%; * signiϐicant at 10%. Source: survey data (2023).
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