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Introduction: Smallholder farmers in Sub-Saharan Africa face increasing

challenges, compounded by risks such as climate change, global conflicts, and

food insecurity. Collective action has been promoted as a strategic mechanism

to strengthen smallholder farmers’ livelihoods, yet limited empirical evidence

exists on its e�ectiveness under recent and compounding risks in Malawi.

To address this gap, this study examines the impact of smallholder farmers’

participation in collective action on household income and food security in

Kasungu District, Malawi, during a period marked by climate shocks and market

instability.

Methods: Data were collected through both qualitative and quantitative

methods. Ten focus group discussions were conducted to identify the perceived

benefits of participation in cooperatives, followed by a household surveywith 475

farmers, including both cooperative members and non-members. Quantitative

analysis applied di�erence-in-di�erences, entropy balancing, and doubly robust

estimation to assess the causal e�ects.

Results: The findings suggest that cooperative membership significantly

increased household income and improved dietary diversity, even amid

deteriorating food security conditions in the region. However, results varied

by gender. While male-headed households experienced improvements in both

income and food security, female-headed households did not see significant

improvement in dietary diversity despite the increase in income. The study also

finds that support from non-governmental organizations played a key mediating

role in facilitating farmers’ participation in collective action.

Discussion: These results highlight the potential of collective action to

enhance resilience and rural livelihoods under uncertain conditions, while

also emphasizing the need for gender-responsive and institutionally supported

strategies to ensure equitable outcomes.

KEYWORDS

collective action, cooperative, food security, gender, di�erence-in-di�erences, entropy

balancing, doubly robust di�erence-in-di�erences, Malawi

1 Introduction

Despite a notable reduction in the global population living in poverty, a large

proportion of the population in Sub-Saharan Africa (SSA) continues to grapple

with poverty and undernutrition (Adeyeye et al., 2023; Gassner et al., 2019; Paloma

et al., 2020). This issue is more evident in rural areas of SSA, where 52% of the

population is in extreme poverty, according to the Food and Agriculture Organization
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(FAO et al., 2014). Furthermore, 82% of the poor in SSA live

in rural areas, most of whom rely on agricultural activities and

income for their livelihoods (Beegle et al., 2016). This indicates that

progress in eliminating poverty falls short of the ambitious goals of

global society.

In this context, smallholder farmers are recognized as key

players in improving the livelihoods of the poor in SSA. Although

smallholder farmers cultivate only 12% of the world’s farmland,

they are responsible for 80% of the food in SSA and Asia (Lowder

et al., 2014). Notably, the agricultural activities of smallholder

farmers support the livelihoods of two billion people worldwide

(FAO et al., 2014). Most importantly, given that most smallholder

farmers are located in rural areas, they play a pivotal role in

reducing poverty and enhancing the livelihoods of rural people,

particularly in SSA.

However, smallholder farmers face numerous challenges and

barriers preventing them from taking responsibility. In particular,

challenges related to low productivity, limited market access, and

weak market competitiveness have hindered the improvement

of rural people’s livelihoods through smallholder farmers. Most

smallholder farmers in SSA lack essential agricultural inputs such

as improved seeds and fertilizers, which are necessary to increase

crop productivity (Paloma et al., 2020). For instance, the adoption

of improved seeds remains limited among smallholder farmers in

Africa, despite their pivotal role in enhancing crop productivity.

The average adoption rate of improved maize varieties in Africa is

only 28%, which is significantly lower than that in other continents

(Langyintuo et al., 2010). The average quantity of fertilizer used, at

∼16 kg/ha, is also much lower than the 331 kg/ha in East Asia and

160 kg/ha in South Asia (World Bank, 2024). This low adoption

rate can be attributed to several factors, including the high price of

improved seeds, limited financial resources, and lack of knowledge

about their utilization, often stemming from inadequate access to

agricultural extension services (Paloma et al., 2020).

In addition, as both buyers and sellers in the market,

these farmers face financial constraints (Abdul-Rahaman and

Abdulai, 2020; Mojo et al., 2017). Smallholder farmers must pay

high transaction costs to access markets. These costs include

the expenses related to researching potential markets, buyers,

prices, and investments necessary to meet the quality standards

demanded by market actors (Shiferaw et al., 2011). Owing to

weak bargaining power and a lack of market information, many

smallholder farmers are compelled to sell their products to

middlemen at low prices, either at the farm gate or at local markets

(Fafchamps and Hill, 2005).

Importantly, these challenges are likely to continue because of

the increasing diversity of risks and lack of institutional support in

most rural areas of SSA (de Janvry et al., 1991; Paloma et al., 2020;

Otekunrin et al., 2019). The increasing challenges posed by climate-

related events, the COVID-19 pandemic, wars, and conflicts have

become major threats to smallholder farmers putting them at risk

(Hatab, 2022; Onyeaka et al., 2022; Wineman et al., 2024).

In this context, collective action of smallholder farmers is

recognized as a strategic approach to overcome the challenges

they face, offering various benefits in empowering smallholder

farmers in SSA. Collective action takes place across various

stages of agricultural activities, including production, postharvest

management, and marketing. Previous studies have documented

the benefits of participation in collective action at each stage

particularly in enhancing crop productivity and market access

(Abdul-Rahaman and Abdulai, 2020; Markelova et al., 2009; Naziri

et al., 2014; Reardon et al., 2009). However, as the frequency

and severity of global shocks, such as the COVID-19 pandemic,

conflicts, and climate change, continue to increase, it has become

increasingly important to consistently generate empirical evidence

on the effectiveness of collective action under conditions of

growing uncertainty. In addition, it is necessary to examine the

heterogeneous effects of collective action, as several studies have

identified gender-based differences in the benefits of participation

(Grashuis and Su, 2019; Opata et al., 2020; Wekwete, 2014).

This study aims to investigate the impact of smallholder

farmers’ participation in collective action on their livelihoods in

unstable situations, such as the COVID-19 pandemic and global

conflicts, with particular attention to gender-based differences in

outcomes. The analysis focuses specifically on cooperatives in

Kasungu District, Malawi. Malawi is a relevant case for this study

because it depends heavily on smallholder agriculture, has recently

experienced food security crises, and lacks sufficient empirical

evidence on the role of collective action in improving smallholder

livelihoods (MVAC, 2023; World Bank, 2018). Three specific

research questions were formulated prior to conducting the study,

as follows:

• Towhat extent did participation in collective action contribute

to an increase in household income among smallholder

farmers between 2021 and 2023, amid worsening food security

conditions in Malawi?

• How did participation in collective action influence the food

security status of smallholder farmers?

• Were there gender-differentiated effects of participation in

collective action?

To address these questions, this study conducted qualitative

and quantitative analyses based on field interviews with 10 focus

groups and household surveys with 475 households. Through data

collection and analysis, this study identified impacts of collective

action on farmers’ household income and food security status

in Malawi, with particular attention to heterogeneous effects.

The findings of this study will contribute to the literature by

providing empirical evidence on how participation in collective

action influences household income and food security among

maize-dependent smallholder farmers inMalawi, particularly in the

context of increasing uncertainties.

2 Background

2.1 Review of existing literature on
collective action and its impact

Numerous studies indicate that collective action among

smallholder farmers in developing countries provides significant

advantages, particularly by enhancing productivity, improving

market access, and improving livelihoods (Abdul-Rahaman and

Abdulai, 2020; Markelova et al., 2009; Naziri et al., 2014; Reardon

et al., 2009). By organizing into cooperatives, farmer associations,
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and unions, smallholders can collectively purchase agricultural

inputs such as seeds, fertilizers, and pesticides, reducing costs

and improving access to high-quality resources (Bizikova et al.,

2020; Wassie et al., 2019). Moreover, collective action enables

farmers to access vital market information, including price trends,

potential buyers, and distribution channels, allowing them to secure

appropriate market outlets and negotiate better prices (Naziri

et al., 2014; Shiferaw et al., 2011). By aggregating their production,

farmer groups also enhance their bargaining power, increasing

competitiveness in both local and international markets (Abdul-

Rahaman and Abdulai, 2020; Markelova et al., 2009; Mutonyi,

2019).

In addition to economic benefits, collective action plays

a crucial role in strengthening farmers’ intangible assets and

resilience to external shocks such as climate change and market

volatility. Research has shown that participation in farmer

organizations strengthens farmer-buyer relationships and fosters

knowledge exchange, both of which contribute to long-term

sustainability (Adger, 2003; Aguilar et al., 2022; Kangogo et al.,

2020). Collective action, functioning as social capital, helps

smallholder farmers establish strategic networks that facilitate risk

management and adaptation strategies (Adger, 2003). For example,

Aguilar et al. (2022) found that smallholder farmers involved in

collective action exhibited greater adaptive capacity in managing

water insecurity. These findings highlight the role of collective

action as both an economic enabler and a social mechanism for

resilience-building among smallholder farmers.

2.2 Risks from climatic shocks and
economic situation faced by smallholder
farmers in Malawi

InMalawi, smallholder farmers, who constitute 80% of the total

population, have encountered numerous challenges in sustaining

their livelihoods (World Bank, 2018). Despite producing ∼80%

of all the food consumed in Malawi, they struggle with low

productivity and poverty due to limited access to agricultural inputs

and markets. Most smallholder farmers in Malawi rely on low-

input and low-output rain-fed subsistence farming (Benson, 2021).

The yield of maize has stagnated at ∼2 t/ha over 10 years (USDA,

2024), which could be attributed to the low adoption rate of

improved seeds and fertilizers. The adoption rate of certified maize

seeds in Malawi is ∼30% (Hunga et al., 2023) and the fertilizer

consumption per hectare is ∼96 kg (World Bank, 2024). While

fertilizer consumption dramatically increased by more than three

times in 2020, the quantity is still far below the average of countries

on other continents (World Bank, 2024).

Furthermore, market instability emerges as one of the most

pressing challenges. The price of maize per kilogram surged from

145 MWK in 2021 to 615 MWK in 2023, highlighting significant

price volatility (MVAC, 2021, 2023). This volatility, while allowing

farmers to sell maize at higher prices, also led to increased costs

for maize production and household food consumption, ultimately

posing a threat to household livelihoods.

Consequently, food insecurity remains a major challenge for

smallholder farmers in Malawi. As of September 2023, over

three million people, comprising 15% of the total population

in Malawi, had experienced high acute food insecurity, with

90% residing in rural areas (MVAC, 2023). This indicates that a

significant proportion of smallholder farmers cannot meet their

basic and essential food requirements. The situation has worsened

significantly since the end of 2021, when 1.4 million people were

affected by acute food insecurity (MVAC, 2021). This indicates that

the number of people experiencing food insecurity doubled over

the course of 2 years.

According to the MVAC (2023), these challenges are attributed

to climatic shocks, high staple prices, and economic decline in

Malawi. Climatic shocks, such as droughts, cyclones, and floods,

have had negative impacts on crop production and the economic

situation, exacerbated by the effects of the war in Ukraine. In 2023,

cereal crop production was reduced to ∼3.8 million tons, which is

3% lower than the average of the previous 5 years (FAO, 2023).

In particular, the quantity of maize production decreased due to

decreased yields and damage from flooding caused by Cyclone

Freddy in the Southern area in March 2023. El Niño was also

one of the factors causing a decrease in crop production, leading

to drier weather conditions. Furthermore, access to agricultural

inputs, including fertilizers, was limited because of high prices,

which contributed to a decrease in crop production. These factors

have exacerbated the challenges faced by smallholder farmers in

Malawi, particularly those vulnerable to risk as individual farmers.

2.3 Empirical evidence on collective action
in Malawi and research gaps

Given these persistent challenges, several studies have explored

the potential of collective action as a mechanism to support

smallholder farmers in Malawi. Existing research on collective

action in the country has primarily focused on how cooperatives

and farmer organizations enhance smallholders’ access to inputs

and markets, thereby improving rural livelihoods. For example,

Matchaya and Perotin (2013) analyzed the National Smallholder

Farmers’ Association of Malawi (NASFAM) in Kasungu District

and found that participation in this cooperative significantly

increased members’ fertilizer use, access to credit, and household

incomes compared to non-members. Similarly, Olumeh and

Mithöfer (2024) examined baobab collector cooperatives in Malawi

and reported that cooperative membership raised crop-specific

incomes and improved food security indicators, such as household

dietary diversity and food consumption scores.

Despite these findings, a significant empirical gap remains. Few

quantitative studies have systematically assessed the actual impact

of collective action on Malawi’s maize smallholders, who represent

the country’s predominant farming group. Much of the existing

literature is descriptive or focuses on other crops and localized

cases, rather than directly examining maize producers (Borda-

Rodriguez and Vicari, 2014; Matchaya and Perotin, 2013; Mudege

et al., 2015; Olumeh and Mithöfer, 2024). Given that maize is

Malawi’s staple crop, understanding how collective action supports

maize-producing smallholder farmers is critical for developing

evidence-based agricultural policies and interventions to improve

national food security. Moreover, there is limited research on the
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effects of collective action under recent conditions of heightened

risk and uncertainty in Malawi. This gap underlines the necessity

of the present study, which provides empirical evidence on how

collective action influences household income and food security

among maize-dependent smallholders in Malawi. In doing so,

it addresses a critical gap in the literature and informs policy

recommendations to strengthen farmer organizations as a means

of improving food security and rural livelihoods, particularly amid

rising risks.

3 Data collection and methodology

3.1 Study area

This study was conducted in Kasungu District, located in

central Malawi (Figure 1). The majority of smallholder farmers in

this region primarily cultivate maize as their main crop during

the rainy season (Thangata et al., 2002). However, the area has

frequently experienced severe climate shocks, posing significant

challenges to agricultural productivity. According to MVAC (2021,

2023), the number of people experiencing severe food insecurity

in Kasungu District tripled, rising from 45,000 in 2021 to 143,000

in 2023.

To address these challenges, a project known as the Smallholder

Farmer Support Program (SFSP) was implemented in the study

area with support from Good Neighbors International (GNI)

and the Korea International Cooperation Agency (KOICA). This

project aimed to enhance the capacity of agricultural cooperatives

by providing smallholder farmers with agricultural input loans,

capacity-building programs for collective marketing, and training

in agricultural techniques and climate-smart agriculture (CSA)

practices. The project, carried out by Good Neighbors Malawi

(GNM) with funding from KOICA and GNI, was implemented

in two phases (phase 1 and 2) over a 6-year period (2018–2023),

supporting smallholder farmers in the study area.

3.2 Qualitative data collection and analysis

To collect qualitative data, 10 focus group interviews

were conducted, comprising members of the project team,

social enterprises, and agricultural extension workers from local

governments, cooperative member farmers, and non-members,

from August 28–31, 2023. The interviewees were selected with

the consideration of representatives of each stakeholder group and

gathered with the support of the local government and village

leaders. Interviews with farmers were conducted separately for

FIGURE 1

Map of study area. Source: created with MapChart.
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the three cooperatives and the positions of the members. Two

interview groups, one for committee members and the other

for non-committee members, were formed in each cooperative

to minimize potential bias from members’ positions in the

cooperative. A total of 71 farmers in six groups who participated

in the collective action were interviewed. Interviews with other

stakeholders such as the project team, social enterprises buying

maize from cooperatives, and agricultural extension workers

providing agricultural training to farmers were also conducted.

These interviews aimed to collect data, opinions, and information

on the actual changes and outcomes experienced by both direct

and indirect stakeholders as a result of collective action. Interviews

with 12 non-members of the cooperatives were conducted to

understand the general status, issues, and risks confronting

smallholder farmers in the targeted area. All group interviews lasted

a maximum of one and a half hours, with two to three interviews

conducted each day. The data collected from the interviews were

coded and categorized, and content analysis was conducted to

determine the actual advantages of participating in collective action

as a member of agricultural cooperatives and the changes in

their livelihoods.

The process of qualitative and quantitative data collection was

implemented under ethical guidelines and with the approval of

the Seoul National University Institutional Review Board (approval

number: IRB No. 2309/003-002). Before conducting the interviews,

the interviewees were informed about the background and purpose

of the research, interview procedure, information security, and

protection, and gave their signatures on the prepared written

consent form if they consented.

3.3 Quantitative data collection and
analysis

A baseline survey was conducted before the intervention in

2021. For the endline survey conducted in 2023, a household

survey questionnaire was developed and supplemented based on

the data collected through qualitative methods. Subsequently,

a household survey was conducted from October 2–12, 2023.

Data were collected from 475 households in the baseline and

endline surveys, comprising 329 cooperative members and 146

non-members, using a multi-stage sampling approach. First,

cooperatives in the area were purposively selected to examine

the impacts of collective action within the member group. From

these cooperatives, 746 member farmers were listed, and a simple

random sample was drawn at a 95% confidence level with a 4%

margin of error to represent the member population. Second, the

non-members were randomly selected from the same geographic

areas to compare the effects between the two groups in the

targeted area.

The difference-in-differences (DID) method was adopted to

assess the impact of collective action on farmers’ household income

and food security. Household income was calculated as the total

income of the household, while food security was measured using

the Food Consumption Score (FCS). FCS is a widely used indicator

among researchers and international organizations for assessing

household dietary diversity, as part of the multidimensional aspects

of food security (Belay et al., 2024). It is derived from the frequency

of consumption of diverse food groups using a weighted system

over a 7-day recall period. Data were collected through the baseline

and endline surveys, and the DID method was applied to estimate

the causal effects of collective action on changes in household

income and dietary diversity over time.

The DID model is specified as follows:

Yi = β1 + β2Memberi + β3POSTt + δ
(

Memberi × POSTt

)

+ µi + εit

In this expression, Yi denotes the dependent variables, while

Memberi is a dummy variable denoting participation in collective

action, and POSTt is a dummy variable for the time period.

µi captures unobserved time-invariant individual characteristics,

including number of household members, age, gender, education

level of household head, used land size, off-farm income, inorganic

fertilizer use, labor time, distance from market, and number of

cultivated crops, which serve as control variables, while δ is an

interaction coefficient indicating the average causal effect.

Applying the DID method relies on the parallel trends

assumption, which suggests that any differences between the

treatment and control groups after the intervention should reflect

those that existed before the intervention. However, since pre-

intervention data were collected at a single time point, directly

testing this assumption was not possible. As a result, differences

in baseline characteristics between the two groups could introduce

potential bias in the estimation.

To address this concern, the entropy balancing (EB) method

was used to adjust for covariate distribution imbalances in the

control group. EB applies a maximum entropy reweighting scheme

to improve covariate balance (Hainmueller, 2012; Hainmueller and

Xu, 2013). Compared to other methods commonly used in the

social sciences, EB offers advantages in ensuring covariate balance

by directly assigning weights based on known sample moments,

thereby reducing the need for additional balance testing before

estimating causal effects. In this study, EB was applied using a set

of baseline covariates, including number of household members,

age, gender, education level of household head, used land size, on-

and off-farm incomes, distance from market, number of cultivated

crops, and NGO support.

In addition, to ensure the robustness of the estimated treatment

effects, this study employs the doubly robust difference-in-

differences (DR-DID) method. The DR-DID estimator combines

inverse probability weighting (IPW) and outcome regression

adjustment, ensuring that the treatment effect estimates remain

unbiased provided that at least one of the models (propensity

score or outcome regression) is correctly specified (Funk et al.,

2011). First, a logit model was used to estimate the propensity

score, predicting cooperative membership based on the same set

of baseline covariates. Second, inverse probability weights were

computed and applied to reweight observations. Third, the DID

model was estimated using both IPW and covariate-adjusted

regression to generate doubly robust estimates of the treatment

effect. This approach provides greater protection against selection

bias compared to conventional DID and entropy balancing alone,

although the parallel trends assumption cannot be fully tested due

to the data constraints.
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4 Results

4.1 Qualitative analysis

4.1.1 Advantages of participating in collective
action in relation to agricultural activities

Prior to assessing the impact of participation in collective

action, cooperative members were asked whether they had

benefited from collective action and, if so, what specific

advantages they had experienced. First, most members expressed

satisfaction with access to agricultural extension services, which

provided agricultural technologies such as fertilization methods,

minimum tillage, intercropping, and mulching. Most respondents

agreed that using fertilizers is an effective way to increase

productivity, provided the farmer is aware of how to use

fertilizers on the farm. This finding aligns with those of previous

studies, revealing that participation in collective action improves

access to agricultural extension services to increase productivity

(Bizikova et al., 2020; Wassie et al., 2019). More specifically,

this study found that agricultural extension services provided

by extension workers invited by cooperatives were useful for

farmers, imparting knowledge on the methods of fertilizer usage,

including information on the timing and appropriate dosage

of fertilizer application. The members enthusiastically embraced

knowledge and information regarding agricultural technologies

such as conservation agriculture (including minimum tillage, crop

rotation, intercropping, and natural mulching). They expressed

agreement that adopting conservation agricultural practices

positively contributes to increasing crop yields on their farms.

Second, increasing access to market information was identified

as another advantage of collective action as revealed in the

previous studies (Naziri et al., 2014; Shiferaw et al., 2011). The

interview respondents unanimously agreed that the committee’s

efforts to gather and share market information were transparent

and democratic. The committees were responsible for searching for

potential buyers and appropriate prices. This information was then

shared with the members during officially announced meetings

where they could actively participate in the decision-making

process for selling products. The members expressed satisfaction

with this process, noting that they were able to sell their products

with greater bargaining power and at higher prices than before

joining the cooperatives.

These results indicate that enhanced access to agricultural

services and assets, including extension services, input loans, and

market information sharing, played a critical role in improving

crop yield and market participation. The findings suggest that

interventions leveraging the multifaceted roles of the agricultural

cooperative are particularly effective in improving smallholder

farmers’ livelihoods.

4.2 Quantitative analysis

4.2.1 Descriptive statistics
Table 1 provides a detailed summary of the descriptive

statistics of the variables used in the analysis. The differences

in characteristics between member and non-member groups,

such as the age and education level of the household head,

household size, land size, proportion of female-headed households,

market distance, crop diversity, labor time, FCS, and income from

both agricultural and non-agricultural sources in 2021, were not

statistically significant.

On average, household heads in the member group were 47

years old, while those in the non-member group were 45 years old.

Both groups had an average of five household members, and the

education level of the household head was ∼7 years for both. The

proportion of female-headed households was 20% amongmembers

and 25% among non-members. Similarly, the number of crops

TABLE 1 Descriptive statistics and balance test.

Members Non-members Mean di�erence p-value

Age of Head of HH 47.21 45.33 1.88 0.18

Number of HH 5.49 5.33 0.16 0.37

Education level of HH 6.93 7.30 −0.36 0.26

Female Head of HH ratio 0.20 0.25 −0.05 0.20

Land size in 2021 3.44 3.03 0.41 0.16

Agri income in 2021 145.08 120.96 24.11 0.67

Non-agri income in 2021 86.83 52.02 34.80 0.24

FCS in 2021 39.37 39.59 −0.22 0.89

Labor time in 2021 1163.79 916.71 247.08 0.05

Fertilizer use in 2021 179.00 132.02 46.99 0.03

Market distance in 2021 33.88 30.40 3.48 0.30

Crop diversity in 2021 2.28 2.33 −0.05 0.55

Support from NGO in phase 1 0.27 0.19 0.08 0.08

Support from NGO in phase 2 0.63 0.36 0.28 0.00

Number of obs 329 146
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cultivated in 2021 was nearly the same, averaging 2.3 per household

in both groups.

In terms of land use, members had slightly larger agricultural

landholdings, with a difference of 0.4 acres compared to non-

members. The average annual agricultural income was 145 USD

for members and 120 USD for non-members, while the average

annual non-agricultural income was 87 USD for members and 52

USD for non-members. However, none of these differences were

statistically significant.

The difference between the groups was found in fertilizer

use. In 2021, members used 47 kg more inorganic fertilizer than

non-members, and this difference was statistically significant,

suggesting that members had greater access to agricultural inputs.

Furthermore, the proportion of farmers who received support from

NGO in phase 2 in the member group was 28% higher than the

non-member group, which was statistically significant.

4.2.2 E�ects of participation in collective action
on household income and food security

Descriptive statistics reveal imbalances in certain variables,

such as fertilizer use and support fromNGOs, whichmay introduce

selection bias in the subsequent analysis. To address this issue, we

employed three types of DID methods, which are conventional

DID, DID with EB, and DR-DID.

Before conducting these DID analyses, a logistic regression

was performed to estimate the propensity scores for DR-DID.

As shown in Table 2, NGO support was a key determinant of

cooperative membership, suggesting that farmers who received

support from NGO were more likely to join cooperatives than

those who did not. In this context, there is a possibility that

NGO support was not randomly assigned, which could lead to

selection bias. As shown in Table 2.1 in Appendix, the results of the

multinomial logistic regression indicate that certain variables, such

TABLE 2 Logit estimates for determinants of participation in collective

action of farmers.

Coefficient Std. err.

Age of Head of HH 0.01 0.01

Number of HH −0.03 0.07

Education level of HH −0.03 0.04

Female Head of HH ratio −0.46∗ 0.27

Land size 0.09 0.06

Agri income in 2021 0.00 0.00

Non-agri income in 2021 0.00 0.00

Market distance 0.00 0.00

Number of cultivated crops −0.26∗ 0.16

Support from NGO in phase1 1.86∗∗∗ 0.32

Support from NGO in phase2 2.09∗∗∗ 0.27

Constant −0.52 0.73

Number of obs 475

Significance levels: ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

as age of the household head, and number of household members,

significantly influenced the likelihood of receiving NGO support.

This suggests that NGO support may act as a mediating variable

between household demographic characteristics and participation

in collective action. To further examine this potential mediation

pathway, a mediation analysis was conducted as shown in Table

2.2 in Appendix. The results indicate that cooperative membership

exerted a significant direct effect on both outcome variables,

household income and FCS, while an indirect effect mediated

through NGO support was identified only for FCS. This finding

suggests that unobservable factors, such as access to external

networks or institutional trust facilitated by NGO support, may

indirectly influence food security outcomes. In contrast, NGO

support did not show an indirect effect on household income,

likely because key services provided by NGOs, such as extension

services and input loans, which are more directly linked to

income improvements, were already included as control variables

in the analysis.

To assess the quality of the covariate balance after applying EB,

the balance statistics are reported in Table 2.3 in Appendix. The

table shows that the baseline covariates were well-balanced between

the treatment and control groups after weighting. The results of

the DID analyses, presented in Table 3, indicate that the estimated

average treatment effect on the treated (ATT) of cooperative

membership is statistically significant across all three models. In

terms of household income, cooperative members experienced

an income increase of 216–264 USD relative to non-members.

Regarding the FCS, cooperative members scored 5–7 points higher

than non-members, suggesting that they relatively consumed more

diverse foods. Given that FCS declined in both groups between

2021 and 2023, this finding suggests that cooperativemembers were

more likely to maintain a relatively diverse diet despite worsening

food security conditions in Malawi during this period.

The results indicate that collective action across various

stages of agricultural activities contributed to enhancing the

economic wellbeing and maintaining the dietary diversity of

smallholder farming households, even in the face of multiple

risks, including the COVID-19 pandemic, market instability, and

climate-related uncertainties.

4.2.3 Heterogenous e�ects of participation in
collective action on household income and food
security

As shown in Table 4, all ATT estimates for male-headed

households are positive and statistically significant. The increase

in household income among male-headed households ranges from

192 to 249 USD, while FCS increases by 5–7 points, suggesting

that they consumed more diverse and frequent foods than non-

members among male-headed households. These results suggest

that participation in collective action through cooperatives had a

positive impact on both economic outcomes and dietary diversity

for male-headed households.

For female-headed households, the results follow the same

trend as those for male-headed households. Their household

income increased by 277–400 USD, with a greater increase

in income compared to male-headed households. However, the

FCS results for female-headed households were not statistically
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TABLE 3 ATT estimation on household income and food consumption score.

Variable Household income FCS

DID DID with EB DR-DID DID DID with EB DR-DID

Coop membership 263.53∗∗∗ (83.03) 253.19∗∗ (112.00) 216.04∗∗ (107.16) 5.33∗∗∗ (1.95) 6.26∗∗∗ (2.29) 7.45∗∗∗ (2.16)

Significance levels: ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Standard errors in parenthesis.

TABLE 4 ATT estimation by gender on household income and food consumption score.

Subsamples Household income FCS

DID DID with EB DR-DID DID DID with EB DR-DID

Male-headed HH 248.83∗∗∗ 203.59∗∗ 191.60∗ 5.87∗∗∗ 5.78∗∗ 7.88∗∗∗

(94.87) (103.52) (107.79) (2.19) (2.43) (2.43)

Female-headed HH 277.11∗∗ 400.23∗∗∗ 317.21∗∗∗ 3.11 7.46 5.91

(141.39) (130.24) (107.72) (4.28) (5.02) (4.39)

Significance levels: ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Standard errors in parenthesis.

significant, suggesting that participation in collective action did

not have a crucial impact on their dietary diversity status. This

finding aligns with previous studies indicating that heterogeneous

effects exist in smallholder farmers’ participation in collective

action (Grashuis and Su, 2019). Specifically, some studies suggest

that female-headed households are likely to have not only fewer

opportunities to participate but also fewer benefits from collective

action (Mudege et al., 2015; Olumeh and Mithöfer, 2024). The

heterogeneous result may stem from differences in economic status

between male- and female-headed households, as suggested by

Ochieng et al. (2017), given that the mean income of female-headed

households remains lower than that of male-headed households

despite the observed increase in household income. In addition to

this economic disparity, various social and cultural factors, such

as intra-household decision-making dynamics, time constraints,

and limited market access, may also contribute to the lower levels

of dietary diversity observed among female-headed households

(Opata et al., 2020; Wekwete, 2014).

5 Discussion

The results indicate that participation in collective action

benefited smallholder farmers, even amid diverse risks such as

COVID-19 and market instability caused by global conflicts.

Findings from this study, conducted between 2021 and 2023,

suggest that participation in collective action during this period

of increased uncertainty had significant advantages, particularly

in increasing household income and improving dietary diversity,

compared to non-participating farmers. This indicates that

building more strategic policies and practical support for diverse

forms of collective action, such as cooperatives and farmers’

associations, is necessary, particularly in response to increasing

uncertainty risks arising from climate change, conflicts, and

market instability.

Importantly, the findings also highlight the gendered

differences in the impacts of participation in collective action.

While male-headed households among cooperative members

experienced positive outcomes in both household income and food

security, female-headed households did not experience comparable

improvements in food security despite benefiting from increased

household income. This study provides new evidence that gender

disparities in the benefits of collective action also extend to maize

producers in central Malawi, consistent with previous findings

on other crops such as baobab and potato (Mudege et al., 2015;

Olumeh and Mithöfer, 2024).

Several factors may be associated with this result, including

differences in economic status, spending priorities, market

accessibility, and intra-household decision-making dynamics

between men and women (Ochieng et al., 2017; Opata et al., 2020;

Wekwete, 2014). These findings suggest that interventions aimed

at enhancing food security for female-headed households should

not solely focus on income generation but also address broader

factors such as market access and empowerment, considering the

multidimensional nature of food security (Clapp et al., 2022).

Furthermore, the findings highlight the crucial role of external

interventions from NGOs in promoting smallholder farmers’

participation in collective action, as documented in previous

studies (Markelova et al., 2009; Thorp et al., 2005). In this

study, NGO support emerged as a key determinant of cooperative

membership, while certain household characteristics influenced

access to NGO support. This suggests that NGO support may

act as an intermediary factor influencing smallholder farmers’

participation in collective action. These findings underscore the

importance of collaboration with NGOs, as their interventions

play a crucial role in facilitating farmers’ participation in

collective action.

This study has several limitations. First, the ATT estimates

for female-headed households show relatively wide confidence

intervals, likely due to the smaller sample size in this subgroup.

Future research with larger and more balanced samples is

recommended to improve the precision of subgroup estimates

and to allow for a more detailed examination. Given the gender-

differentiated effects observed in this study, future studies should

explore how collective action can be mademore gender-responsive.

Such insights could support the development of more targeted
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and effective strategies to maximize the benefits of collective

action. Second, while FCS is a widely used proxy for dietary

diversity, it does not fully capture the comprehensive nature of

food security, which encompasses four key pillars: availability,

access, utilization, and stability (Clapp et al., 2022). Further

research incorporating additional food security indicators, such as

per capita calorie consumption, household dietary diversity scores,

or food expenditure shares, is needed to examine the impacts of

collective action across all dimensions of food security and across

diverse geographic and socioeconomic contexts. Lastly, while the

findings from this study provide valuable insights into collective

action among smallholder farmers in Kasungu District, their

generalizability remains limited due to the unique socio-economic

and environmental factors specific to the region. Differences in

market structures, policy environments, and cultural norms across

other districts and countries may influence the effectiveness of

similar interventions. To ensure broader applicability, future

research should explore diverse geographic and socio-political

settings, comparing collective action mechanisms in regions

with varying levels of farmer organization, governmental

support, and external funding. Additionally, longitudinal studies

could assess the sustainability and scalability of collective

action efforts in dynamic agricultural landscapes, contributing

to more tailored policy recommendations for smallholder

farmers worldwide.

6 Conclusion

Collective action has been widely promoted as a strategy

to strengthen the livelihoods and market competitiveness of

smallholder farmers. By pooling resources, sharing knowledge,

and engaging in joint decision-making, smallholders are better

positioned to overcome barriers that would be difficult to

tackle individually. As previous studies suggest, collective action

can enhance productivity, improve access to markets, increase

bargaining power, and promote agricultural sustainability (Abdul-

Rahaman and Abdulai, 2020; Markelova et al., 2009; Naziri et al.,

2014; Reardon et al., 2009). However, there remains a continued

need to generate empirical evidence on its effectiveness, particularly

in the context of growing uncertainty and risk that increasingly

threaten smallholder livelihoods.

This study aims to assess the actual effects of collective

action under increasing uncertainty, such as climate risks and

food insecurity, using both qualitative and quantitative methods.

The findings demonstrate that participation in collective action

through cooperatives significantly improved household income

and contributed to better dietary diversity, even during a period

when food security conditions worsened in the study area. This

indicates that participation in collective action can ultimately lead

to significant economic advantages and contribute to food security

resilience of smallholder farmers.

However, the results also reveal the gender-differentiated

outcomes. While male-headed households benefited from

improved dietary diversity, this effect was not observed among

female-headed households, despite the increase in income. This

finding indicates that increased income may not directly translate

to improved dietary diversity for female-headed households. Other

barriers, such as limited control over resources, decision-making

dynamics, and low accessibility to markets, may be associated with

their food security outcomes.

These findings imply the importance of designing collective

action interventions that address gender-specific constraints.

Enhancing women’s agency, improving their access to markets,

and promoting inclusive participation within cooperatives may

be essential to ensuring that the benefits of collective action

are equitably distributed. Moreover, the case presented in this

study demonstrates that external factors such as NGOs can

play a significant role in promoting farmers’ collective action

through cooperatives. To stabilize and scale up the impacts and

to address current limitations, such as gender-based disparities,

coordinated efforts are needed from both within and outside

farmers’ organizations. Importantly, government can play a key

role by developing supportive policy frameworks, allocating

resources, and scaling up successful NGO-supported initiatives to

reach more smallholder farmers across diverse contexts. Although

the impacts of collective action were significant in this case,

smallholder farmers and their organizations are likely to remain

vulnerable to a variety of risks unless institutions and policies

function in a sustainable and effective manner. Given the increase

in unpredictable risks, future studies should explore ways to

provide consistent and effective support for collective action among

smallholder farmers through appropriate interventions, strategic

partnerships, and policy frameworks.
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