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Gender, Agricultural Commercialization, and Collective Action in Kenya 

 

Abstract. With the commercialization of agriculture, women are increasingly disadvantaged 

because of persistent gender disparities in access to productive resources. Farmer collective 

action that intends to improve smallholder access to markets and technology could potentially 

accelerate this trend. Here, we use survey data of small-scale banana producers in Kenya to 

investigate the gender implications of recently established farmer groups. Traditionally, 

banana has been a women’s crop in Kenya. Our results confirm that the groups contribute to 

increasing male control over banana. While male control over banana revenues does not affect 

household calorie consumption, it has a negative marginal effect on dietary quality. We 

demonstrate that the negative gender implications of farmer groups can be avoided when 

women are group members themselves. In the poorest income segments, group membership 

even seems to have a positive effect on female-controlled income share. Some policy 

implications towards gender mainstreaming of farmer collective action are discussed. 

 

Key words: gender; collective action; market access; agricultural technology; household food 

security and nutrition; Kenya 
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Gender, Agricultural Commercialization, and Collective Action in Kenya 

 

Introduction 

Women make essential contributions to agriculture and rural livelihoods. While their access 

to productive resources, such as land and capital, is often constrained, women play a large 

role in food crop production (Quisumbing et al. 1995; Udry 1996; Ibnouf 2011). Especially in 

Africa, women also tend to control the income derived from semi-subsistence crops (Njuki et 

al. 2011). However, gender relations change with changing conditions. Agricultural 

commercialization is often associated with a decline in women’s control, because cash crops 

usually fall into the male domain. Commercialization is sometimes also associated with the 

adoption of new technologies, which may further reduce the role of women. Such 

developments were analyzed in previous research (von Braun and Webb 1989; Sorensen 

1996; Doss 2001; Negin et al. 2009; FAO 2011). Furthermore, it was shown that the loss of 

women’s control may have a negative marginal effect on household nutrition, although 

income gains from commercialization may outweigh this negative marginal effect (von Braun 

and Kennedy 1994). 

More recently, there has been a renewed policy focus on linking smallholder farmers to 

markets and emerging value chains (Wiggins et al. 2009). In this connection, promotion of 

collective action has gained popularity, in order to help farmers reduce transaction costs and 

increase their bargaining position vis-à-vis companies and traders (Markelova et al. 2009; 

Shiferaw et al. 2011). The formation of farmer groups or cooperatives is often assisted by 

development organizations. Determinants of farmer participation in collective action and 

impacts on the degree of commercialization, prices, and incomes have been analyzed in the 

recent literature (e.g., Barham and Chitemi 2009; Bernard and Spielman 2009; Fischer and 

Qaim 2012). Yet, the gender implications have hardly been examined up till now. 

The impact of collective action on gender roles can be manifold, depending on the social 

context, the type of collective activities, and the rights that women have within the groups. A 

few studies have explored gender issues in collective action for natural resource management 

(e.g., Meinzen-Dick and Zwaarteveen 1998; Agarwal 2000; Pandolfelli et al. 2008). Mayoux 

(1995) and Gotschi et al. (2009) have analyzed gender equity and mainstreaming within rural 

farmer groups and cooperatives, while Barham and Chitemi (2009) have examined linkages 

between the gender composition of groups and marketing performance. We are not aware of 
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any previous study that has explicitly looked at the impact of agricultural production and 

marketing groups on women’s control over output and income and related implications for 

household nutrition. 

We address these questions by analyzing the situation of small-scale banana producers in 

Kenya, where farmer groups were recently established to promote technological innovation 

and commercialization. In Kenya and other East-African countries, banana is a semi-

subsistence food crop and has traditionally often been in the women’s sphere of control (Qaim 

1999; Smale and Tushemereirwe 2007; Beed et al. 2012). However, due to rising urban 

demand, banana is also gaining importance as a cash crop. This as such may reduce the role 

of women. We suppose that farmer groups may accelerate this trend, but that appropriate 

mechanisms can possibly prevent undesirable gender outcomes. We also analyze nutritional 

effects in terms of household calorie consumption and dietary quality. 

The rest of this article is structured as follows. In the next section, we discuss linkages 

between gender, agricultural commercialization, and collective action from a theoretical 

perspective. This allows us to derive concrete research hypotheses. Subsequently, we describe 

the situation of banana producers in Kenya and the survey data, before discussing regression 

approaches and estimation results. The last section concludes with some policy implications. 

 

Background and research hypotheses 

Theoretical framework 

In many regions of Sub-Saharan Africa, a traditional gender division exists in agriculture, 

which can be based on crops, tasks, or both (Doss 2001; McPeak and Doss 2006). Cash and 

export crops are often found to be male-dominated, because men are considered the family’s 

major cash earners. Subsistence crops mostly fall under the women’s sphere of control (Njuki 

et al. 2011). The nature of this gender division can be complex and depends on the specific 

socio-cultural context. Generally, gender relations are dynamic and can change as a response 

to commercialization and innovation (Sorensen 1996; Ibnouf 2011).  

Fafchamps (2001) developed a model of intra-household resource allocation that is of 

particular relevance here. In this model, productive household members allocate their total 

time to labor for own income-generating activities, labor provided to others, and leisure. An 

individual is willing to work on the partner’s agricultural plot if he or she receives a 
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compensation that is at least equal to what could be earned in the off-farm labor market. 

When markets are competitive, household resources are allocated efficiently. However, this 

only holds when constant returns to scale of production are assumed. With decreasing returns 

to scale, efficiency can be increased when each individual is an independent producer. With 

increasing returns to scale, on the other hand, efficiency can be increased if production is 

centralized. Whether increasing or decreasing returns to scale apply depends on various 

factors. When external transactions increase through commercialization, more intensive use of 

purchased inputs, and adoption of new technologies, increasing returns to scale are often 

observed (Wiggins et al. 2009). Production is then likely to be centralized in the hands of the 

male household head, because of his better access to land, inputs, and other productive 

resources. 

While centralization may increase efficiency, the distribution of the gains may not be 

equitable. Markets for labor and land may not be complete. Thus, for individuals it is difficult 

to identify a wage rate that determines the opportunity cost of time, which leaves room for 

bargaining over the size of the compensation for the labor provided to other household 

members. The conditions under which a woman will agree to provide labor depend on 

whether she is better off with or without intra-household cooperation. The utility level outside 

the household depends on income sources, asset endowments, laws, and customs regarding 

the rights and obligations of separating household members. These factors also determine the 

level of bargaining power in negotiating intra-household compensation via an explicit or 

implicit threat to leave the household. Compensation for women may be low when their 

outside options are poor. 

Against this background, technology adoption and agricultural commercialization may 

weaken the role of women and their control over production and income. This could also 

affect household nutrition. While higher household income through commercialization 

usually has positive effects on overall consumption, income controlled by women is more 

likely to be spent on food and other basic household goods (Hoddinott and Haddad 1995; 

Quisumbing et al. 1995). Moreover, when men take over production, more food may be sold 

and the revenues may not be equitably distributed. 

Farmer groups that market collectively and promote the adoption of new technologies may 

potentially reinforce this loss of women’s control. On the other hand, a gender-sensitive group 

design may have the opposite effect. Because of their multiple responsibilities in the farm and 

the household, women often have high opportunity costs of time, which lowers their incentive 
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to participate in markets. Groups that facilitate market access may therefore be very helpful. 

However, group activities can be time-consuming themselves, lowering the incentive for 

women to participate (Weinberger and Jütting 2001; Meinzen-Dick and Zwaarteveen 2003). 

Moreover, except for pure women’s groups, group leadership is often male dominated, 

making it more difficult for women to assert their interests. Even if women join a group, they 

are often less likely to adopt innovations, which may be due to the lack of complementary 

services, such as credit or extension. Collective action that fails to adequately understand and 

address gender issues may deteriorate women’s position in the long run (Padmanabhan 2008; 

Gotschi et al. 2009). 

 

Collective action in the Kenyan banana sector 

In Kenya, banana is a semi-subsistence food crop, produced under low-input regimes (Beed et 

al. 2012). Due to rising demand in urban areas, the marketed share has been increasing 

recently. A few banana producers are able to sell at local markets or to small shops, but the 

majority sell their harvest to local traders at the farm gate (Fischer and Qaim 2012). Because 

of remoteness, poor infrastructure, market information asymmetries, perishability, and 

bulkiness, smallholders have very limited marketing alternatives. This also contributes to low 

bargaining power vis-à-vis traders. 

Recognizing the problems of low banana yields and farmers’ limited access to markets on the 

one hand, and the increasing commercial potential of the crop on the other, efforts have been 

started by different development agencies to improve the situation through dissemination of 

better planting material and related measures. One of these initiatives was jointly launched by 

Africa Harvest and TechnoServe – two international non-governmental organizations 

(NGOs). Since 2003, Africa Harvest and TechnoServe have been working together in 

encouraging banana farmers in Central Kenya to establish self-sustaining groups, in order to 

facilitate access to clean planting material, technical extension, and output markets. Up till 

now, several thousand small-scale banana growers became organized in such farmer groups 

(Fischer and Qaim 2012). These groups in Central Kenya are also the focus of our empirical 

analysis. 

One benefit of these groups is improved access to tissue culture planting material, which is 

propagated in the laboratory and thus free from pests and diseases. Linkages between farmer 

groups and tissue culture laboratories and nurseries were established through Africa Harvest. 
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Group members can collectively procure plantlets, thereby reducing transaction costs. Related 

technical advice is provided by NGO field officers in group training sessions. Tissue culture 

plantlets are higher yielding, but they also require more inputs such as water and fertilizer 

(Kabunga et al. 2012). These other inputs are usually not purchased collectively. Likewise, 

most of the groups do not provide credit. Collective marketing was introduced by 

TechnoServe. Group participants regularly deliver their bananas to designated collection 

centers, where they are directly sold to urban wholesale traders for a collectively negotiated 

price. Training sessions on record keeping, negotiation, and other business skills are also 

provided. Group membership is individual; both men and women are allowed to join. The 

groups have an elected leadership, which is mostly male dominated. 

 

Research hypotheses 

Building on the theoretical framework outlined above, we formulate three concrete research 

hypotheses, which we test for the case of banana farmers in Kenya. We have argued that with 

increasing returns to scale, male household heads tend to centralize crop production. This 

tendency may be reinforced through farmer collective action aimed at exploiting new 

marketing and technological opportunities. Therefore, the first hypothesis is. 

Hypothesis 1. Farmer groups contribute to increasing male control over crop production and 

revenues. 

Until the new constitution passed in 2010, women in Kenya could not inherit land. Women 

also have little access to other productive resources, so their outside options are poor and their 

bargaining position within the household is probably weak. Male control of crop revenues 

may lead to lower food consumption and dietary quality. Hence, we hypothesize: 

Hypothesis 2. Male control over crop revenues negatively affects household nutrition.  

To what extent collective action changes gender roles will depend on various factors, 

including the question as to who within the household is actually member of a farmer group. 

Considering gender-specific constraints in terms of accessing markets, women are likely to 

benefit from groups if they become members themselves. Since banana has traditionally been 

a women’s crop in Kenya, female group membership may potentially also reduce the 

tendency of men taking over control. Hence, we hypothesize: 
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Hypothesis 3. Female membership in farmer groups increases women’s probability to keep 

control over revenues and positively affects female-controlled income share. 

 

Data and sample characteristics 

We conducted a survey of banana farm households in Central Kenya between April and July 

2009. We focused on those districts where the two NGOs Africa Harvest and TechnoServe 

had been promoting the establishment of farmer groups since 2003 (see above). In particular, 

we purposively selected the districts of Muranga, Nyeri, Embu, and Meru. These are all 

located within the same agro-ecological zone, have similar access to road infrastructure, and 

are classified as high-potential banana-growing areas. In these districts, we selected banana 

growers who are members of farmer groups as well as non-members, using a stratified 

random sampling procedure. We first obtained a list of all 240 banana farmer groups in the 

four districts from the NGOs. Out of these 240 groups, 17 groups were randomly selected in 

different sub-locations. From each group, around 12 member households were randomly 

selected, resulting in a total of 201 group member observations. In the same 17 sub-locations, 

we also randomly sampled 137 non-members. As these non-member households are located 

in areas where farmer groups operate, they are exposed and might potentially be affected by 

spillovers from group activities. Hence, we further identified 10 sub-locations in the same 

four districts where no banana farmer groups operate yet. In these control regions, we 

randomly selected another 106 banana growers. Thus, the total sample consists of 444 

households. It is representative of members and non-members of banana farmer groups in the 

central highlands of Kenya. 

For the design of the sampling framework and initial local contacts with farmer groups, we 

were assisted by Africa Harvest and TechnoServe. The survey itself and the household 

interviews were conducted together with a small team of independent local enumerators that 

we recruited for this purpose. Household heads – mostly together with their spouse, when a 

spouse was living in the same household – were interviewed using a carefully pre-tested 

questionnaire. The interviews covered farm and household characteristics, details of the 

banana business, other sources of income and credit, food and non-food consumption, asset 

ownership, and other information. Questions about male and female control of banana 

production and revenues were asked, as is further explained below. Household-level food 

consumption data were elicited using a 7-day recall for 94 food items, differentiating between 
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food consumed from home production, market purchases, and gifts. Food items were reported 

in local measures and converted to kilograms using appropriate conversion factors. For the 

nutrition analysis, calorie contents of food items were derived from the World Food Dietary 

Assessment System (FAO 2010). While our data are suitable to derive household level 

measures of calorie consumption, more detailed analysis of intra-household distribution or 

nutritional outcomes are not possible (de Haen et al. 2011). 

Table 1 compares sample characteristics for selected variables between group members and 

non-members. With average farm sizes of less than 4 acres, banana farmers can be 

characterized as typical smallholders. Group members are more specialized in banana 

production. This is likely a result of facilitated access to tissue culture planting material, 

which allowed farmers to significantly expand their banana plantations over the past few 

years (Fischer and Qaim 2012). In general, members seem to be better off than non-members 

in terms of income, education, and productive assets. The income difference may in part be 

caused by collective marketing, but the other differences probably rather reflect self-selection 

of better-off farmers into groups. This will be accounted for in the statistical analysis below. 

Place Table 1 here 

In terms of gender, 15% of all group members are females from female headed households. 

Yet, women can also become group members when they are from a male headed household, 

which was observed for 30% of all group members. Thus, 45% of all group members are 

female, whereas 55% are male. In principle, also more than one person per household can 

formally join the groups, but this was not observed in our sample. 

 

Regression approaches and results 

In this section, we want to test the three research hypotheses explained above, in order to 

better understand how group membership affects gender roles and household nutrition. One 

issue in the statistical analysis is potential selectivity bias, because households (and 

individuals) self-select into farmer groups. Thus, observed differences in gender roles 

between member and non-member households may not necessarily be due to group 

membership alone, but can also be the result of preexisting heterogeneity. We will deal with 

this issue through various approaches, including instrumental variable (IV) techniques and 

inverse probability weighting with propensity scores, as is further explained below. 
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Control over banana production and revenue  

Membership in farmer groups improves access to banana technology, training, and output 

markets, which increases expected profits and may lead to men taking over the banana 

enterprise. One possible way of analyzing this is by looking at the allocation of family labor. 

There is a traditional gender division of labor, with men usually carrying out the work for the 

initial establishment of banana plantations (e.g., land preparation, planting) and women being 

responsible for plantation maintenance and harvesting. In our sample, households that are 

members in a farmer group spend more labor days for banana production and marketing than 

non-member households. This is due to somewhat more intensive production patterns and a 

higher quantity of output to be marketed. With 57%, the share of female labor in banana is 

higher in member households than in non-member households, where the female labor share 

is 48%. However, this alone cannot be interpreted as an increase in female control, because 

carrying out the work is not equal to decision making.
1
 

In order to get a better sense of decision making, survey respondents were asked who within 

the household controls banana production, output (e.g., how much to sell), and revenues.
2
 

Using this information, we categorized as follows: (1) husband alone makes decisions, (2) 

husband is major decision maker after consulting with wife, (3) wife is major decision maker 

after consulting with husband, and (4) wife alone makes decisions. We further aggregated 

these categories to distinguish between male, (1)+(2), and female, (3)+(4), decision making 

and control. 

Table 2 gives a descriptive overview. For control of production, no significant difference can 

be observed between members and non-members of farmer groups. While in about 50% of 

the sample households, banana production is controlled by men, group membership does not 

seem to have an influence. This is different for the control of output and revenues. While 

among non-member households, in around one-third of the cases banana output and revenues 

are controlled by men, this share is significantly higher among member households. The 

                                                 

1
 In fact, more female family labor in banana production and marketing adds to women’s daily workload and 

may potentially entail a reduction in time available for household activities such as cooking and child care. In the 

survey, we did not collect details of women’s time allocation in non-farm activities. 

2
 Such questions may potentially lead to unreliable answers if the male household head alone is asked. As 

mentioned above, we tried to include spouses into the interviews wherever possible. Moreover, field enumerators 

were carefully trained and sensitized. Thus, we reduced the probability of strategic responses. 
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results in Table 2 suggest that farmer groups contribute to men taking over control of the 

banana enterprise. But this is not yet proof of a causal relationship. The observed differences 

between group member and non-member households could also be due to self-selection. For 

instance, households in which banana output is already controlled by men may be more likely 

to join a group. 

Place Table 2 here 

To further analyze the net impact of group membership on control in the banana enterprise, 

we exploit the fact that the farmer groups were initiated and had started their collective 

marketing activities at different points in time. The left-hand panels in Figure 1 show the 

share of male control in groups of different age and thus with longer or shorter histories of 

group marketing activities. As 94% of member households joined their groups from the date 

of formal group establishment, movement in and out of groups is very low. There is a notable 

upward trend, meaning that male control over banana production, output, and revenues is 

higher in older groups. This suggests that male control increases over time among group 

member households. The same trend is not observed among non-member households, as can 

be seen in the right-hand panels of Figure 1. This analysis supports our first hypothesis that 

farmer groups contribute to male control over banana production and revenues. 

Place Figure 1 here 

 

Effects on nutrition 

The centralization of banana production does not necessarily imply negative effects for 

women’s position or household welfare, because there may be some form of intra-household 

compensation. While we are unable to examine such intra-household compensation due to 

data constraints, we analyze the impact of group membership and male control on household 

nutrition. In particular, we estimate regression models of calorie consumption and dietary 

quality, including group membership and male control of banana production and revenues as 

explanatory variables. 

Undernutrition is widespread in Kenya and other countries in Sub-Saharan Africa. Moreover, 

nutritional deficiencies are commonplace due to low dietary diversity and quality (Ecker and 

Qaim 2011). In the sample households, mean per capita calorie consumption is 2178 kcal per 

day; 52% fall below recommended calorie levels, 34% even fall below average calorie 
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requirements of 1700 kcal. This is in line with official statistics for Central Kenya (KNBS 

2008). For the regression analysis, we use calorie consumption per adult equivalent (AE) as 

dependent variable, as this takes better account of household composition and calorie needs 

(Deaton 1997). On average, households in our sample consume 2512 kcal per AE and day. In 

order to capture dietary quality, we build on an approach that was recently used by Babatunde 

and Qaim (2010) and measure the calories stemming from fruits, vegetables, and animal 

products, which are important sources of micronutrients. On average, in the sample 

households less than 30% of the calories (733 kcal) are coming from such higher-value 

products. There are no significant differences between members and non-members in farmer 

groups, neither in terms of total mean calorie consumption nor in terms of dietary quality. 

In the regression analysis, we need to account for possible issues of endogeneity due to self-

selection into farmer groups. We test for this possibility by using an IV approach. As potential 

instruments for group membership we identified mobile phone ownership, distance to roads, 

and participation in other social groups, such as church or savings associations. These 

variables are significantly correlated with membership in farmer groups (Fischer and Qaim 

2012). For distance to roads, we additionally use a square term as instrument, because road 

distance affects group membership in a non-linear way.
3
 

To be valid, the instruments also need to be uncorrelated with the outcome variables. To test 

for this and eliminate possible indirect effects through the instruments’ influence on group 

membership, we took advantage of our sampling frame. In particular, we estimated models of 

calorie consumption and dietary quality, including the instruments but only using 

observations from the sub-locations where no farmer groups operate yet (households not 

exposed to farmer groups). We found no indication for significant direct effects of the 

instruments, except for participation in other social groups, which affects dietary quality 

(Table A1 in the Appendix). Hence for this model we did not use participation in other social 

groups as an instrument. Additional tests with the full sample confirmed that there are no 

problems of overidentification. 

                                                 

3
 Variables capturing male control over production, output, and revenue may potentially also be correlated with 

the error term. Instead of directly including group membership into the nutrition regressions, one could also 

think of structural models where a set of exogenous variables explains group membership in a first stage, which 

explains male control in a second stage. The endogenous male control variables would then be used as 

explanatory variables for calorie consumption and dietary quality in a third stage. Unfortunately, we could not 

identify proper instruments to estimate such structural models. 
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Using these instruments, we ran the Durbin-Wu-Hausman test of endogeneity. The F-values 

of 3.25 (p = 0.36) and 0.70 (p = 0.71) suggest that the null hypothesis of no correlation 

between group membership and the error term cannot be rejected in the calorie consumption 

and dietary quality model, respectively. We conclude that there is no bias stemming from 

unobserved factors. Hence, for the analysis we use group membership as observed, instead of 

instrumenting this variable. 

However, there may potentially be other sources of bias caused by omitted variables. In the 

descriptive statistics above we saw that members in farmer groups are better off than non-

members in terms of asset ownership. One way of avoiding estimation bias is to include 

different asset variables into the calorie consumption and dietary quality models directly. 

Another way, which we prefer to keep the models more comprehensible, is inverse 

probability weighting (Nichols 2007). For this, we first derive propensity scores for group 

membership, using a probit model. In this probit, we include assets – such as the number of 

large livestock, the value of agricultural equipment, and ownership of motor vehicles – and 

other socioeconomic covariates. Following Nichols (2007), inverse probability weights are 

then calculated as:  

For members:    
 

 
 

 

     
 

For non-members:    
 

     
 

where    is the propensity score, and   is the proportion of the sample receiving group 

“treatment”. We rescaled the weight for members by 
 

     
 to preserve proportions in 

treatments. The weights are used as analytical weights in the regressions. 

Table 3 reports the estimation results. As expected, income has a positive effect in both 

models. We use a log-transformation of the income variable, because the calorie-income 

relationship is non-linear. The non-farm income share has a significantly positive impact on 

calorie consumption, but not on dietary quality. The same holds true for farm size (land 

holding). Each additional acre of land owned increases daily calorie consumption by 49 kcal 

per AE. On the other hand, banana plot size and the production of cash crops other than 

banana have a positive effect on dietary quality. Cash crop production increases daily calorie 

consumption from high-value foods by 83 kcal per AE. 

Place Table 3 here 



12 

Group membership as such does not seem to have a significant impact on calorie 

consumption. Nor does male control over production, output, and revenue affect total calorie 

consumption. However, male control over output has a positive and male control over 

revenues has a negative and significant effect on dietary quality. Holding other things 

constant, male control over cash revenues decreases calories consumed from high-value 

products by 160 kcal per AE and day. This is plausible, because the cash spending behavior of 

males and females is often different (Hoddinott and Haddad 1995). Women tend to care more 

for a balanced diet and nutritional diversity, which is reflected in the way they allocate cash 

resources for consumption. The combined effect of group membership on nutrition is 

therefore ambiguous. On the one hand, group membership increases the tendency of male 

control over revenues with a negative marginal effect on nutritional quality. On the other 

hand, group membership contributes to higher household income with a positive effect on 

nutrition. Hence, searching for mechanisms to realize the positive but avoid the negative 

effects is important from a broader welfare and equity perspective. This is addressed in the 

following. 

 

Female group membership and income share 

We now analyze how the tendency towards male control can potentially be reduced or 

avoided. For this, we estimate several regression models with different dependent variables. 

In a first model, the dependent variable is a dummy, taking a value of one if women control 

banana revenues and zero otherwise. This is estimated as a probit. In a second model, the 

share of female-controlled banana income to total household income, measured in percentage 

terms, is taken as dependent variable. Both cash revenues and subsistence income are counted 

here. We suppose that a larger female-controlled share is associated with a stronger role of 

women in decision making. In a third model, the female-controlled share of home-consumed 

bananas in total subsistence income is used, and in a final model, the female-controlled share 

of banana cash revenues in total household cash revenues is taken as dependent variable. 

As explanatory variables, we use membership in banana farmer groups, regardless of who in 

the household is registered as member. Furthermore, we use a dummy for female 

membership, next to a number of control variables. Both membership and female membership 

may potentially be endogenous, for which we test using IV regressions. As above, we use 

mobile phone ownership, distance to paved roads, and participation in other social groups as 
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instruments for group membership. Female membership is instrumented with age and 

education of the female household head or the spouse of the male head, which proved to be 

significant determinants. Table A2 in the Appendix, which shows regressions for the 

subsample of households not exposed to groups, confirms that these instruments do not 

influence the outcome variables directly. One exception is road distance and distance squared, 

which we therefore omit as instruments in the total household income share model. Results of 

the Durban-Wu-Hausman test show that group membership and female membership are not 

endogenous (Table 4). To control for potential omitted variable bias, we use an inverse 

probability weighting procedure, as explained above. 

Place Table 4 here 

The estimation results for all four models are shown in Table 5. Group membership has a 

negative effect on the probability and share of female-controlled banana income in total 

income, which further supports our first hypothesis. Holding other things equal, the female-

controlled share decreases by 8-11 percentage points. However, female membership offsets 

this negative effect, as indicated by the significantly positive coefficients in similar absolute 

magnitude. That is, women who are themselves member of a banana farmer group have a 

higher likelihood to keep control over banana output and revenues, also leading to a higher 

female-controlled share in total income. These results support our third research hypothesis. 

Place Table 5 here 

There are some further interesting results in Table 5. In order to analyze differential gender 

effects by household income, we include interaction terms between group membership and 

income quintiles into the models. The first quintile includes the poorest 20% of households. 

The fifth quintile with the richest 20% is excluded and therefore constitutes the reference. 

Noteworthy is that most of the coefficients of these interactions terms are positive, and some 

of them are significant. This implies that group membership has a less negative effect on the 

share of female-controlled income in lower income households, as compared to the richest 

quintile. The coefficients for the poorest quintile are especially large; they are even somewhat 

bigger than the group membership coefficients in absolute terms, implying that the negative 

gender effect of group membership is avoided completely. If women in these poorest 

households are group members themselves, their role and income control even seems to 

increase significantly. 
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Farm size is negatively related to female-controlled income share, which is probably due to a 

higher degree of commercialization and centralization on relatively larger farms. Banana plot 

size has a positive effect on female-controlled cash income share (model 4), underlining the 

traditional importance of women in the banana crop. Table 5 also includes two dummy 

variables capturing female employment in non-agricultural activities. Female self-

employment takes a value of one if the relevant female (female household head or spouse of 

male head) has an own non-agricultural micro-business. Female outside employment takes a 

value of one if the female is employed in non-agricultural activities outside the household. 

The coefficients for these dummies are positive but insignificant in model (1). They are 

negative and some of them are significant in models (2) to (4). This is plausible: when women 

have income sources outside of agriculture, their focus on the banana enterprise is somewhat 

reduced. 

 

Conclusion 

With the commercialization of agriculture, women are increasingly disadvantaged because of 

persistent gender disparities in access to productive resources. When new marketing or 

technological opportunities emerge, farm production is often centralized under men’s control. 

This can have negative implications for women’s ability to generate income as well as for 

overall household welfare. Farmer collective action, which has recently received renewed 

policy attention as a mechanism to improve access of small farms to markets and 

technologies, could potentially accelerate this trend. 

We have analyzed data from small-scale banana producers in Kenya to investigate the gender 

implications of farmer groups, which were recently established to promote innovation and 

commercialization in the banana sector. Traditionally, banana has been a women’s crop in 

Kenya. Our results confirm the hypothesis that farmer groups contribute to increasing male 

control over banana production and revenues. Furthermore, while male control over revenues 

does not affect total calorie consumption, it has a negative marginal effect on dietary quality. 

This suggests that the gains from centralization are not shared equally within the household. 

Finally, we have shown that the negative gender implications of farmer groups can be avoided 

when women are group members themselves. In the poorest income quintile, group 

membership even seems to have a positive effect on female-controlled income share. 
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We have tried to control for issues of endogeneity and self-selection, but a perfect elimination 

of potential bias is difficult with the cross-section data available. The collection and use of 

panel data would be an interesting avenue for future research in this direction. Too broad 

generalizations should also be avoided because of the situation-specificity of the results. 

Apart from considerable heterogeneity between countries and regions in terms of 

socioeconomic conditions and gender roles, group structures, objectives, and details of 

collective activities may differ substantially from case to case. 

Nonetheless, some cautious broader conclusions may be permissible. First, collective action 

and other interventions set out to promote market access for smallholders can change gender 

relations to the detriment of women. Second, gender mainstreaming can avoid and reverse 

this trend. In particular, if women are members in farmer groups themselves, this can 

contribute to empowerment and a better position in intra-household bargaining. But female 

membership is not only a question of legal rules. The formation of farmer groups is often 

facilitated by outside field officers, who are mostly male and may have a preference to 

communicate with male farmers. Moreover, due to high opportunity costs of time and more 

severe market access constraints, the benefit-cost ratio of group participation may be lower 

for women than for men. Groups that are better targeted to the needs of women farmers may 

increase the likelihood of female participation. For instance, group-organized microcredit 

schemes, input acquisition, or transport services may ease some of the specific constraints. 

In conclusion, farmer groups have the potential to promote smallholder commercialization in 

a gender equitable way. But this potential has not yet been fully tapped in the case analyzed 

here. Further research is necessary to gain a deeper understanding of the trends in different 

settings and to help design mechanisms towards gender mainstreaming in collective action. 

  



16 

References 

Agarwal, B. (2000). Conceptualising environmental collective action: why gender matters. 

Cambridge Journal of Economics, 24(3), 283-310. 

Babatunde, R., & Qaim, M. (2010). Impact of off-farm income on food security and nutrition 

in Nigeria. Food Policy, 35(4), 303-311. 

Barham, J., & Chitemi, C. (2009). Collective action initiatives to improve marketing 

performance: lessons from farmer groups in Tanzania. Food Policy, 34(1), 53-59. 

Beed, F., Dubois, T., & Markham, R. (2012). A strategy for banana research and development 

in Africa. Scripta Horticulturae, 12, International Society for Horticultural Science, 

Leuven. 

Bernard, T., & Spielman, D. (2009). Reaching the rural poor through producer organizations? 

A study of agricultural marketing cooperatives in Ethiopia. Food Policy, 34(1), 60–69. 

Deaton, A. (1997). The Analysis of Household Surveys. The Johns Hopkins University Press: 

Baltimore. MD. 

de Haen, H., Klasen, S., & Qaim, M. (2011). What do we really know? Metrics for food 

insecurity and undernutrition. Food Policy, 36(6), 760-769. 

Doss, C. (2001). Designing agricultural technology for African women farmers: lessons from 

25 years of experience. World Development, 29(12), 2075-2095. 

Ecker, O., & Qaim, M. (2011). Analyzing nutritional impacts of policies: an empirical study 

for Malawi. World Development, 39(3), 412-428. 

Fafchamps, M. (2001). Intrahousehold access to land and source of inefficiency: theory and 

concepts. In A. de Janvry, G. de Anda, & J.P. Platteau (Eds.) Access to Land, Rural 

Poverty, and Public Action. Oxford University Press: Oxford. 

FAO (2010). World food dietary assessment system, version 2.0. International network of 

food data systems of the food and agricultural organization of the United Nations. 

http://www.fao.org/infoods/software_worldfood_en.stm, accessed February 2012. 

FAO (2011). The State of Food and Agriculture 2010-2011. Food and Agriculture 

Organization of the United Nations: Rome. 

Fischer, E., & Qaim, M. (2012). Linking smallholders to markets: determinants and impacts 

of farmer collective action in Kenya. World Development, 40(6), 1255-1268. 

Gotschi, E., Njuki, J., & Delve, R. (2009). Equal numbers, equal chances? A case study of 

gender differences in the distribution of social capital in smallholder farmer groups in 

Buzi District, Mozambique. European Journal of Development Research, 21(2), 264-

282. 

http://www.fao.org/infoods/software_worldfood_en.stm


17 

Hoddinott, J., & Haddad, L. (1995). Does female income share influence household 

expenditures? Evidence from Cote D’Ivoire. Oxford Bulletin of Economics and 

Statistics, 57(1), 77-96. 

Ibnouf, F.O. (2011). Challenges and possibilities for achieving household food security in the 

Western Sudan region: the role of female farmers. Food Security, 3(2), 215-231. 

Kabunga, N., Dubois, T., & Qaim, M. (2012). Yield effects of tissue culture bananas in 

Kenya: accounting for selection bias and the role of complementary inputs. Journal of 

Agricultural Economics, 63(2), 444-464. 

KNBS (2008). Food Insecurity Assessment in Kenya. Kenya National Bureau of Statistics: 

Nairobi.  

Markelova, H., Meinzen-Dick, R., Hellin, J., & Dohrn, S. (2009). Collective action for 

smallholder market access. Food Policy, 34(1): 1–7.  

Mayoux, L. (1995). Integration is not enough: gender inequality and empowerment in 

Nicaraguan agricultural cooperatives. Development Policy Review, 11(1), 67-89. 

McPeak, J., & Doss, C. (2006). Are household production decisions cooperative? Evidence on 

pastoral migration and milk sales from Northern Kenya.” American Journal of 

Agricultural Economics, 88(3), 525-541. 

Meinzen-Dick, R., & Zwarteveen, M. (1998). Gendered participation in water management: 

issues and illustrations from water users’ associations in South Asia. Agriculture and 

Human Values, 15(4), 337-345. 

Negin, J., Remans, R., Karuti, S., & Franzo, J.C. (2009). Integrating a broader notion of food 

security and gender empowerment into the African Green Revolution. Food Security, 

1(3), 351-360. 

Nichols, A. (2007). Causal inference with observational data. Stata Journal, 7(4), 507-541. 

Njuki, J., Kaaria, S., Chamunorwa, A., & Chiuri, W. (2011). Linking smallholder farmers to 

markets, gender and intra-household dynamics: does the choice of commodity matter? 

European Journal of Development Research, 23(3), 426-443. 

Padmanabhan, M. (2008). Collective action in agrobiodiversity management: gendered rules 

of reputation, trust and reciprocity in Kerala, India. Journal of International 

Development, 20(1), 83-97. 

Pandolfelli, L., Meinzen-Dick, R., & Dohrn, S. (2008). Gender and collective action: 

motivations, effectiveness and impact. Journal of International Development, 20(1), 1-

11. 



18 

Qaim, M. (1999). Assessing the impact of banana biotechnology in Kenya. ISAAA Briefs, 10, 

International Service for the Acquisition of Agri-biotech Applications, Ithaca, NY. 

Quisumbing, A., Brown, L., Feldstein, H., Haddad, L., & Pena, C. (1995). Women: the key to 

food security. Food Policy Report, International Food Policy Research Institute: 

Washington, DC. 

Shiferaw, B., Hellin, J., & Muricho, G. (2011). Improving market access and agricultural 

productivity growth in Africa: what role for producer organizations and collective 

action institutions? Food Security, 3(4), 475-489. 

Smale, M., & Tushemereirwe, W. (2007). An economic assessment of banana genetic 

improvement and innovation in the Lake Victoria Region of Uganda and Tanzania. 

IFPRI Research Report 155, International Food Policy Research Institute, Washington 

DC. 

Sorensen, P. (1996). Commercialization of food crops in Busoga, Uganda, and the 

renegotiation of gender. Gender and Society, 10(5), 608-628. 

Udry, C. (1996). Gender, agricultural production, and the theory of the household. Journal of 

Political Economy, 104(5), 1010-1046. 

von Braun, J., & Kennedy, E., Eds. (1994). Agricultural Commercialization, Economic 

Development, and Nutrition. Johns Hopkins University Press: Baltimore, MD. 

von Braun, J., & Webb, P. (1989). The impact of new crop technology on the agricultural 

division of labor in a West African setting. Economic Development and Cultural 

Change, 37(3): 513-534. 

Weinberger, K., & Jütting, J. (2001). Women’s participation in local organizations: conditions 

and constraints. World Development, 29(8), 1391-1404. 

Wiggins, S., Kirsten, J. & Llambí, L. (2009). The future of small farms. World Development, 

38(10), 1341-1348. 



19 

 

Tables 

Table 1. Selected household characteristics 

  

Members Non-members 

 Variable Description Mean S.D.  Mean S.D. Diff. 

       Ln income Natural logarithm of annual income in KShs per adult equivalent 4.12 0.06 3.70 0.05 *** 

Non-farm share Share of income derived from non-farm activities 0.38 0.02 0.31 0.02 *** 

Land holding Size of land owned in acres 3.22 0.21 2.05 0.18 *** 

Productive assets Value of productive assets in 1000 KShs 173.16 24.98 53.81 8.32 *** 

Banana plot size Total size of banana plots in acres 0.44 0.03 0.19 0.02 *** 

Marketed surplus Share of marketed surplus to total banana production 0.62 0.02 0.50 0.02 *** 

Cash crop Production of cash crops other than banana (e.g., tea, coffee) (dummy) 0.61 0.03 0.66 0.03 *** 

Schooling Years of schooling of household head 9.27 0.27 7.82 0.28 *** 

Age Age of household head in years 55.99 0.92 51.95 0.98 *** 

Household size Household size in adult equivalents 4.54 0.13 4.05 0.11 *** 

Female head Female headed household (dummy) 0.15 0.03 0.18 0.02 

 Female membership Female membership in a producer marketing group (dummy) 0.45 0.04 - - 

 

       Observations   201   243     

Note: *, **, and *** denote significance of mean difference at the 10%, 5%, and 1% level, respectively.  
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Table 2. Gendered control over banana activities 

Variable Members 

Non-

members Diff. 

Share of men controlling production 0.50 0.52 

 
Share of men controlling output 0.43 0.30 *** 

Share of men controlling revenues 0.46 0.35 ** 

Note: *, **, and *** denote significance of mean difference at the 10%, 5%, and 1% 

level, respectively. 
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Table 3. Determinants of household nutrition 

 
Calorie consumption Dietary quality 

 
Coefficient SE Coefficient SE 

Group membership 101.89 112.03 -20.46 31.69 

Male control over banana 

production 
-40.21 93.22 8.43 47.99 

Male control over banana 

output 
59.70 221.09 148.05* 79.11 

Male control over banana 

revenues 
-35.08 218.88 -159.65** 61.33 

Ln income 169.60*** 55.27 143.94*** 33.48 

Non-farm share 567.29*** 200.72 33.02 68.79 

Land holding 48.70*** 16.07 8.41 7.76 

Banana plot size 13.30 152.84 242.90* 137.45 

Marketed surplus 207.83 141.74 -5.15 63.1 

Cash crop 119.77 78.45 82.77*** 23.74 

Schooling -4.98 10.43 2.38 4.36 

Age -3.90 3.81 0.42 1.33 

Household size -292.10*** 19.67 -105.26*** 13.1 

Constant 2,960.01*** 286.08 589.80*** 148.31 

District fixed effects a Yes  Yes  

Observations b 433  433  

R-squared 0.42  0.45  

Notes: *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. Standard errors (SE) are robust 

and cluster corrected by sub-location. The dependent variables are total calories consumed and calories consumed 

from high-value products, both measured in kcal per AE and day.  
a District dummies included in estimation to control for district fixed effects. 
b Eleven out of 444 observations were dropped, because no bananas were harvested in the  survey year. 
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Table 4. Test statistics for IV regressions 

 
Group membership Female membership 

 

Test of 

endogeneity 

Overidentifying 

restrictions 

Test of 

endogeneity 

Overidentifying 

restrictions 

Outcome variables F-value P-value Chi2 P-value F-value P-value Chi2 P-value 

Female control over 

banana revenues  
0.09 0.77 0.25 0.97 0.73 0.40 0.79 0.37 

Female share in total 

household income 
0.34 0.57 0.30 0.58 0.00 0.95 0.00 0.94 

Female share in total 

subsistence income 
0.61 0.44 2.56 0.47 0.78 0.39 0.20 0.65 

Female share in total cash 

income 
0.01 0.92 0.11 0.74 0.22 0.64 1.29 0.26 
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Table 5. Determinants of women's control over banana revenues and  

share in household income 

 
(1) (2) (3) (4) 

 

Control over 

revenues 

(Probit) 

Share in total 

household 

income 

Share in total 

subsistence 

income 

Share in total 

cash income 

Group membership -0.85*** -8.74** -10.11** -11.08*** 

 

(0.30) (3.48) (3.71) (3.62) 

Female membership 1.19*** 10.88*** 9.83*** 10.34*** 

 

(0.26) (3.47) (3.29) (3.47) 

Group membership*1st income quintile 0.22 15.17*** 11.68** 16.78*** 

 

(0.34) (5.43) (4.49) (5.39) 

Group membership*2nd income quintile -0.46* 4.01 0.52 3.68 

 

(0.27) (3.02) (2.97) (2.94) 

Group membership*3rd income quintile 0.15 4.41 3.41 3.79 

 

(0.40) (3.55) (3.42) (2.56) 

Group membership*4th income quintile 0.75*** 3.27 5.06* 7.14*** 

 

(0.26) (2.53) (2.93) (2.39) 

Land holding -0.01 -0.46** -0.79*** -0.33* 

 

(0.02) (0.19) (0.20) (0.18) 

Banana plot size -0.40 6.15 2.72 8.89** 

 

(0.26) (4.24) (3.61) (4.09) 

Household size 0.03 -0.37 -0.14 -0.34 

 

(0.03) (0.36) (0.31) (0.29) 

Female self-employment 0.01 -2.94 -4.74*** -3.23* 

 

(0.22) (1.74) (1.61) (1.75) 

Female outside employment 0.20 -3.00** -2.77 -1.98 

 

(0.25) (1.42) (2.08) (1.98) 

Participation in women’s groups -0.33* 1.35 -0.29 0.61 

 

(0.17) (0.88) (1.34) (0.73) 

Constant 0.42 6.03*** 8.99*** 3.71*** 

 

(0.36) (1.53) (2.15) (1.29) 

District fixed effects a Yes Yes Yes Yes 

Observations b 432 432 432 432 

(Pseudo) R-squared 0.14 0.25 0.16 0.26 

Notes:  *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. Standard errors, shown in 

parentheses, are robust and cluster corrected by sub-location. The income shares used as dependent variables in 

models (2) to (4) are measured in percentage terms. 
a District dummies included in estimation to control for district fixed effects.  
b Twelve out of 444 observations were dropped because there was no female household member.  

 

  



24 

 

Appendix Tables 

 

Table A1. Determinants of household nutrition 

(subsample of farmers not exposed to farmer groups) 

 
Calorie consumption Dietary quality 

  Coefficient SE Coefficient SE 

Mobile phone (dummy) -37.93 197.49 -44.19 53.39 

Distance to paved road 1.09 54.51 -25.11 18.61 

Distance squared 0.90 3.07 1.84 1.31 

Social participation (dummy) 30.76 120.05 145.69* 67.84 

Male control over production -83.99 137.50 -29.99 41.90 

Male control over output 9.28 353.91 256.09** 95.94 

Male control over revenues -31.38 355.44 -124.02 85.19 

Ln income  326.03*** 79.82 281.97*** 50.81 

Non-farm share 621.74 364.25 281.15 200.89 

Land holding -3.45 50.20 10.78 23.72 

Banana plot size -157.75 589.97 276.52 282.02 

Marketed surplus 424.94 325.46 -253.72 148.42 

Cash crop 205.34 198.64 -34.83 61.77 

Schooling -16.32 19.21 1.32 6.25 

Age  -4.13 5.05 0.79 3.38 

Household size -320.54*** 44.76 -82.80** 27.98 

Constant 2,517.43*** 757.42 -48.91 253.70 

District fixed effects Yes  Yes  

Observations 105  105  

R-squared 0.58  0.65  

Notes: *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively.  Standard errors (SE) are robust 

and cluster corrected by sub-location. 
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Table A2. Women's control over banana revenues and share in household income 

(subsample of farmers not exposed to farmer groups) 

 

Control over 

revenues 

Share in total 

household 

income 

Share in total 

subsistence 

income 

Share in total 

cash income 

Mobile phone -0.01 -0.01 -2.11 1.18 

 

(0.12) (1.73) (5.40) (3.87) 

Distance to paved road 0.01 -1.17** 0.16 -0.38 

 

(0.03) (0.43) (0.84) (0.33) 

Distance squared -0.00 0.05* -0.03 -0.01 

 

(0.00) (0.02) (0.05) (0.03) 

Social participation 0.11 0.38 0.60 -1.18 

 

(0.18) (2.36) (5.47) (4.58) 

1st income quintile -0.07 5.96* 15.35* 7.16 

 

(0.28) (3.18) (7.08) (4.00) 

2nd income quintile -0.04 5.71 6.48 4.71 

 

(0.26) (3.35) (4.81) (2.57) 

3rd income quintile -0.08 0.70 3.61 -0.37 

 

(0.24) (0.98) (4.57) (0.80) 

4th income quintile 0.03 1.88 1.59 -1.35 

 

(0.25) (1.88) (3.59) (1.26) 

Land holding -0.07 5.96* 15.35* 7.16 

 

(0.28) (3.18) (7.08) (4.00) 

Banana plot size -0.04 5.71 6.48 4.71 

 

(0.26) (3.35) (4.81) (2.57) 

Household size -0.08 0.70 3.61 -0.37 

 

(0.24) (0.98) (4.57) (0.80) 

Age of female 0.03 1.88 1.59 -1.35 

 

(0.25) (1.88) (3.59) (1.26) 

Schooling of female -0.07 5.96* 15.35* 7.16 

 

(0.28) (3.18) (7.08) (4.00) 

Female self-employment -0.04 5.71 6.48 4.71 

 

(0.26) (3.35) (4.81) (2.57) 

Female outside employment -0.08 0.70 3.61 -0.37 

 

(0.24) (0.98) (4.57) (0.80) 

Participation in women's groups 0.03 1.88 1.59 -1.35 

 

(0.25) (1.88) (3.59) (1.26) 

Constant 0.25 3.06 2.01 0.12 

 

(0.48) (8.54) (13.81) (8.79) 

District fixed effects Yes Yes Yes Yes 

Observations 101 101 101 101 

R-squared 0.15 0.30 0.29 0.25 

Notes: *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. Standard errors, shown in 

parentheses, are robust and cluster corrected by sub-location. 
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Figures 

 

Figure 1. Share of men controlling banana production, output, and revenues 

Notes: The left-hand panels show the share of male control in farmer groups, depending on the age of groups (number of 

years of group marketing activities). Each data point shows the average share of the sample households that belong to groups 

of a particular age. The right-hand panels show the share of male control among non-member households. For non-member 

households in sub-locations with existing farmer groups, the age of these existing groups was used as the reference. 

Households in sub-locations without existing groups are included in the data points for zero years of group marketing 

activities. 


