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Abstract  
 
Ghana’s cocoa sector has recently been heralded as a success story for its economic 
growth and poverty reduction impact on smallholder producers. Female farmers’ 
participation in the sector, however, remains extremely low as a result of persistent 
gender inequalities in the production conditions: on average women manage smaller 
land holdings and have less access to productive inputs.  
 
This paper shows that if these gender inequalities are addressed, women’s economic 
and social benefits from cocoa may increase substantially, a necessary condition for 
Ghana’s poverty reduction efforts to reach middle income status by 2015. 
 
Using data on a panel of farmers surveyed over the years of a major production boom 
- 2002 to 2004 – we find that: (i) there are no significant differences between 
women’s and men’s yields despite women’s lower level of input use; and (ii) if 
women were to use the same level of fertilizer and insecticide as men, their land 
productivity could be further raised. This proves that women have the potential of 
being better farm managers in the cultivation of the export cash crop. 
 
Our results hold for a sample of predominantly owner-farmers (both male and 
female), however the policy implications are clear. First, the cocoa sector can provide 
an important avenue for women’s economic socio-economic empowerment if 
institutional reforms on land acquisition and market reforms for accessing productive 
inputs are addressed to generate gender balanced opportunities. The second message 
of the paper has important policy implications for the cocoa sector as a whole: female 
farmers use hired labor and land more efficiently than men, proving both the 
feasibility and the desirability for all smallholders to shift to a more effective 
allocation of their scarce resources. This is a key finding in the context of Ghana’s 
near exhausted forest reserve. 
 
 
 
Key Words: Gender Inequality, Socio-economic Empowerment, Cocoa Farming, 
Land Productivity, Ghana.  
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1.      Introduction 
 
Ghana has had a remarkable economic performance in recent years. Economic growth 
has averaged over 5 percent since 2001 and reached 6 percent in 2005–06. This, 
coupled with the effects of greater access to education, health services, and land 
ownership (World Bank, 2008), has contributed to the near halving of the national 
poverty rate since the beginning of the 1990s, from 51.7 percent in 1991/92 to 28.5 
percent in 2005/06; a total decline of 23.3 percentage points over 14 years (Breisinger 
et al., 2008).  
 

Despite these important strides in reducing aggregate poverty levels, growth has 
not reached all: an estimated 28.5 percent of the population continue to live below the 
national poverty line and approximately 18 percent of Ghanaians can be categorized 
as extremely poor (Coulombe and Wodon, 2007). 
  

The poverty profile in Ghana reflects particular geographic and gender 
distinctions. Whilst the reduction in poverty over the last decade has largely been 
rural (where 64 percent of the population live), it is in the rural areas that the highest 
poverty rates in the country persist. High levels of extreme poverty are particularly 
concentrated in the three Northern regions which are characterized as areas with low 
agricultural outputs and limited opportunities beyond smallholder farming, where 
high poverty rates are concentrated among food crop farmers (GPRS, 2003). 
 

Women are the most predominant amongst these food crop farmers (GPRS, 
2003; Sarpong, 2006) and whilst they represent an important economic force in 
agricultural production their poverty rates remain high. In 1970, 70 percent of women 
had food production as their main activity, compared to 50 percent of male farmers. 
More recent data show a similar trend: women represent about 52 percent of the 
agricultural work force and account for some 70 percent of subsistence crop 
production (Sarpong, 2006). Whilst the gender dynamics of poverty in the country 
vary, for example, across geographic location, age, headship of family and cultural 
lineage patterns, poverty trends in the country point to a distinct “feminization of 
poverty”, and are attributed mainly to women’s unequal access to productive 
resources and economic opportunities (Sarpong, 2006). The gendered differentiations 
in the agricultural sector, however, are often overlooked in mainstream agricultural 
policy.  
 

The recent performance of the cocoa sector - which represents the lifeline of 
over 700,000 smallholders in the southern tropical belt of the country - has been 
heralded as a major “success story” (World Bank, 2007). Since 2001 a significant 
share of Ghana’s agricultural productivity gains were generated by the export crop 
(World Bank 2008a), with official production figures more than doubling between 
2001 and 2003 alone. Cocoa accounts for 10 percent of total crop and livestock 
production values, contributing to 28 percent of agricultural growth in 2006 - up from 
19 per cent in 2001 (Breisinger et al., 2008). However, despite its reputation of being 
a driver of growth and a major source of economic opportunities for poor 
smallholders, the sector is highly segmented by sex: women only represent 20 percent 
of cocoa farmers (World Bank, 2007), and those cultivating cocoa often have more 
limited access to inputs (such as fertilizer), credit, and cultivate smaller plots of land 
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(Berry, 1993; Masdar, 1997). The difficulties in accessing markets for these resources 
have often been pointed as causes – among others - for the lower land productivity 
levels observed on female managed farms.   
 

This paper poses the important question of understanding what conditions can 
support women’s economic empowerment in the cocoa sector, and through this 
enhance their social status and reduce their poverty levels.  Despite this being an 
extensively studied topic in the literature, we propose to revisit it through a socio-
economic empowerment approach combining an analysis of female farmers’ 
livelihoods with a quantitative analysis of gender differences in land productivity.  
 

The rest of the paper is organized as follows: the next section presents an 
analytical framework to understand gender inequality and women’s economic 
empowerment in Ghana. Section 3 then turns to a specific discussion about gender 
inequality issues in cocoa farming. Section 4 profiles gender differences in the sector 
through a statistical description of the data employed. The research hypotheses, along 
with the model specification are outlined in section 5, which also presents and 
discusses the results of the empirical analysis. Section 6 concludes suggesting the key 
policy recommendations emerging from the work. 
 
 
2.      Gender inequality and women’s empowerment: an analytical framework  

Evidence from around the world has demonstrated that gender inequalities limit 
agricultural productivity and efficiency (World Bank, 2008). Failure to recognize the 
different roles of men and women in agricultural production is costly to the 
development agenda as it results in forgone agricultural output and incomes (see for 
example World Bank, 2007; and World Bank, 2008). The realization that women have 
an increasingly important role to play in both social and economic development has 
become widely accepted, as has the understanding that this role is hindered when 
women lack control over productive resources and the opportunity to participate in 
decision making processes at all levels. There is an urgent need to support women to 
move beyond subsistence production into higher-value, market-oriented production. 
Agricultural and pro-poor policies therefore, should explore more systematically 
options to increase women’s engagement in productive activities. 

Ghanaian women are considered to enjoy a greater degree of economic and 
personal autonomy than women elsewhere in Sub-Saharan Africa. Indeed, Ghana 
fares relatively well in the international Gender Equity Index in terms of education 
and economic activity rates, but less so in empowerment which measures the 
percentage of women in decision-making positions (Social Watch, 2008). Whilst the 
overall indicators may show relatively good rates, Baden et al. (1994) note that the 
autonomy of the majority of Ghanaian women in reality is highly circumscribed by 
the limited range of their economic opportunities – especially in terms of ownership 
of assets, lack of upward mobility and inequalities at the level of the household (such 
as unequal power in decision making and control over resources), particularly for 
rural women. Limited or insecure access to and control over assets are key 
contributing factors to poverty in Ghana. Gender inequalities in ownership of assets 
are dictated by customary laws and social practices in both patrilineal and matrilineal 
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systems1,  where women’s inheritance rights however are severely limited (Sarpong, 
2006).  
 

Conceptually and practically, redressing these inequalities means equalizing 
power imbalances, and allowing women to participate equally in all realms of life. 
Kabeer (1999) defines empowerment as a process by which those who have been 
denied power gain power, in particular the ability to make strategic life choices. For 
the process of empowerment to come about, three interrelated dimensions are needed: 
(i) access to and control of resources; (ii) agency (the ability to use these resources to 
bring about new opportunities); and (iii) achievements (the attainment of new social 
outcomes). Two elements are important to note in this approach, and are particularly 
useful when trying to measure gains in empowerment: the first is that of the process 
which encompasses a progression from one state (gender inequality) to another 
(gender equality), and the second is agency; women themselves must be significant 
actors in the process of change that is being described (Malhrota et al., 2002). 
 

This paper looks at how the process of empowerment can take place through 
increasing women’s access to productive resources, as this in turn will enable women 
to obtain higher yields and enable better livelihoods.  
 

The strong links between women’s income from cocoa, their economic 
empowerment and social status are an important conceptual assumption underlying 
the discussion in the paper, and are based on evidence from other parts of the world 
which has shown that economic empowerment (understood as control over income 
and resources) is a critical force for gender equality. Indeed, recent changes in the 
increase of women’s participation in the workforce and improved access to credit 
have seen scope for bringing about real changes in their lives in many parts of the 
world. Whilst economic opportunity cannot be understood or pursued in isolation 
given that empowerment is a multidimensional process comprised of economic, civil, 
political, social and cultural dimensions, access to and control over an income can 
facilitate strategic changes in power relations between men and women, including in 
the household. For example, by increasing women’s control over household budgets 
and expenditure choices (Esplen, 2007), or changing the division of labor within the 
household to facilitate saving women’s time to reallocate their labor to raise farm 
productivity. These changes have been seen to demonstrate the links between earning 
an income, increasing women’s autonomy and enhancing their economic and social 
status (Esplen, 2007).  
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3.     Gender inequality and socio-economic constraints and opportunities in the 
cocoa sector  

3.1    Cocoa farming in Ghana 

Cocoa is a perennial tree crop with a life-cycle of twenty-five to thirty years. It is 
characterized by a production technology requiring the use of working capital mainly 
to hire labor for clearing and weeding the land, and to purchase the chemicals needed 
to spray cocoa farms for the control of pests and diseases.  The key productive assets 
are land and labor. In the initial stage of land cultivation (two to three years from 
planting depending on the tree variety) cocoa trees are intercropped with food staples 
like maize, plantain, cassava and cocoyam, which shade the young trees until they 
grow and form a closed canopy, at which point they are left to stand alone. Cocoa 
trees typically take between three to five years from plantation before they start 
bearing the first crop, and full production capacity is only reached after ten years from 
first planting.  

3.2    Constraints and opportunities for female farmers in cocoa production 
 
Cocoa production is particularly good for female farmers for two reasons: i) it can 
provide women a more secure way to gain rights to land; and ii) it provides economic 
security as it is known to represent over 75 percent of income to its smallholder 
producers (Teal et al., 2006; Vigneri, 2005). However, in all gender focused research 
findings looking at the multiple dimensions of poverty, women cocoa farmers appear 
consistently as the minority among producers in charge of the crop, and are often 
described as being primarily involved in helping on their husbands’ cocoa farms while 
cultivating on their own food cash crops such as cassava and yams which require a 
less intensive use of both labor and non labor inputs than the perennial tree crop 
(World Bank, 2008b). 
 
3.2.1 Land 
 
Access to land rights is critical for the investment decisions regarding the production 
of a perennial crop, as these will be made only under the assumption that the long 
term gains will be retained. As discussed above, land acquisition in Ghana is greatly 
biased against women and even in matrilineal communities wives and daughters are 
rarely the direct recipients of land ownership. It is estimated that 80 percent of 
Ghana’s lands are held under customary land tenure systems (Sarpong, 2006), and 
while some 40 per cent of land under some crop production is cultivated by women, 
their average holdings are about half the size of those cultivated by men and are often 
of lower quality (Bortei-Doku Aryeetey, 2002). 
 

Changes in the mode of land acquisition have taken place in Ghana since the 
mid-1980s where an intestate law was introduced to allow individuals to leave parts of 
their cultivated land in inheritance to both their spouse and children. Few Ghanaians 
have actually appealed to this law today, despite it representing the only legal channel 
to break the matrikin link (which would imply leaving everything to the uterine 
descendants, i.e. the children of the sister). More recently, however, the progress 
made in the cocoa sector has changed the way in which land is strategically acquired. 
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Quisumbing et al. (2004) find that in Ghana’s Western region women’s active 
participation in cocoa production has challenged and changed the norms by which 
women usually acquire land through customary law. Land is being transferred from 
husband to wife and children as gifts, if the wife and children help the husband 
establish cocoa fields. Once this land is given it cannot be taken away by other family 
members. Quisumbing et al. (2004) also suggests that this change has been partly 
responsible for the result of an increase in women’s bargaining power due the 
adoption of labor intensive cocoa farming and subsequent increase in demand for 
women’s labor, which have in turn created incentives for husbands to give land to 
their wives and children. 
 
3.2.2 Labor 
 
Labor is the second critical input used in cocoa production, and represents perhaps the 
scarcest resource for female farmers. There is a gender difference in the assignment of 
tasks: male labor is required for clearing and tree felling. Female labor is used for less 
physically demanding tasks such as weeding and harvesting. Asymmetric divisions of 
labor in the household however, also mean that women are required to allocate a 
substantial amount of time to intra-household activities. The 2007 Global Monitoring 
Report states that the greatest gap in labor force participation occurs between the ages 
of 25 and 49, when heavy domestic and childcare responsibilities make it difficult for 
women to continue or enter formal wage labor (Global Monitoring Report, 2007). In 
Ghana, extensive domestic responsibilities, coupled with demands for working on 
husband’s land or enterprises, limit the time women spend on their own productive 
economic activities, or it means they work many more hours a day than men (Baden 
et al., 1994; Sarpong, 2006). 
 

Table 1 below gives an illustration of such time imbalances by looking at intra-
household activities and employment commitments among women cultivating cocoa.2 
The information is drawn from the fifth round of the nationally representative Ghana 
Living Standards Survey. 
 
Table 1: Average weekly hours spent on domestic chores by gender 

Source: authors’ calculation from GLSSV. 
 

The evidence is clear: female farmers spend on an average week up to 1.5 more 
time on domestic work than their male counterparts, and on average up to 29 percent 
more time than men working between household duties, and farm and non-farm 
employment. This will inevitably be a limiting factor in the amount and quality of 
time they can allocate to look after their cocoa farms. 
 
 

 Fetch 
Wood 

+ 
Water 

Cleaning Cooking Errands Child 
Care 

Elderly 
+ Sick 
Care 

Other Total 
HH 

Total 
Work 

Total 

Women 1.27 1.32 8.04 1.01 5.12 1.46 0.13 26.06 36.72 62.78 
Men 0.48 0.40 1.24 0.93 2.83 0.40 0.98 10.22 38.55 48.77 
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As for the non-household labor hired in, annual labor is a comparatively cheaper 
way to maintain a farm, as payment can be deferred until harvest (Masdar, 1998). Yet, 
the precarious state of farmers’ finances means that many have become reluctant to 
enter into such contracts, and it is daily wage contracts that are the most frequently 
used. But hiring in labor outside the household requires availability of cash which 
farmers are in general very short of. The implication is that female farmers are likely 
to face a more stringent constraint on this key resource, unless they are able to source 
it from other household members. 
 
3.2.3  Access to markets and credit 
 
Farmers are known to face the most serious constraints when buying non-labor inputs. 
Lack of working capital is the most recurrently reported cause for the low level of 
adoption rates of fertilizer, pesticides and insecticides. In turn, the near absence of 
rural credit schemes makes farmers’ financial constraints even more stringent. These 
are harder for women where both social inequalities and institutional discrimination 
limit their access to rural financial services. For example, restrictions on women’s 
mobility (e.g. in the household and local community), responsibilities for household 
subsistence and lower education and literacy rates present real impediments to 
accessing rural financial services and input markets (see for example World Bank, 
2008b). Moreover, institutional bias towards providing services to the head of the 
household owning title deeds (assumed to be the man), discriminates against women 
(Ibid). The unfavourable conditions described above effectively limit women’s ability 
to purchase and use an adequate of inputs, such as fertilizers. 
 
 
3.3    Summary  
 
To sum up, the discussion so far has, on the one hand, reviewed both the central role 
of cocoa as a driver of economic growth and poverty reduction in Ghana, and it has 
also highlighted how persistent gender inequality contributes to the high poverty rates 
amongst women and how this negatively affects the benefits they gain from engaging 
in the sector. Economic empowerment requires a change in women’s access to and 
control over resources, yet a number of socio-economic constraints have been 
identified as preventing female farmers to benefit on equal terms from their 
participation in cocoa production. Whilst there are some important opportunities being 
created through the cocoa sector which provide a potential avenue for women’s 
empowerment in terms of the allocation of land outside of the lineage system, some of 
the critical productive constraints remain: i) the asymmetrical gender division of labor 
in the household which effectively results in limiting the time women can allocate to 
income generating farming activities; and ii) the social norms and institutional barriers 
that prevent women from accessing input markets and using services over and above 
the challenges faced by male producers.   
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4.      An economic profile of gender differences in cocoa production 

The second half of the paper focuses on analyzing the economic dimensions of gender 
inequalities in cocoa production to discuss what are the potential achievements can be 
realized for women’s empowerment in the sector.   

4.1    Data 
 
Analyzing economic data on agricultural production requires accurate measures of 
input quantities, production records, and a precise definition of cocoa farmers.   
 

The dataset used in this paper the Ghana Cocoa Farmers Survey (GCFS).  This 
was first collected in 2002, and had a follow up visit in 2004 which generated the two 
year panel described below.  
 

The GCFS collected a rich set of instruments on land use, inputs, production, 
and marketing choices (Teal et al., 2006).  The original sampling frame for the 2002 
baseline survey was the 1999 Ghana Living Standard Survey (GLSS), from which a 
representative cross section of cocoa farmers was identified by comparison with the 
production records of the cocoa marketing board (Cocobod). Therefore, the 
geographical coverage of the GCFS accurately mirrors the current three most 
important areas of production - Ashanti, Brong Ahafo and Western (Vigneri, 2005).3  
 

As the GCFS is very focused on cocoa, this paper also used the 2005 round of 
GLSS to triangulate information on intra-household, on and off farm allocation of 
time (as seen in Table 1 above).  In both data sets and in the following sections, a 
cocoa farmer is identified by the person managing all aspects relating to cocoa 
production: the amount of inputs (land, labor and non-labor) used, the share of land 
allocated to the cultivation of the tree crop, and the final choice of who to sell 
production to on the market.  Clarifying this definition is not trivial: in Ghana the 
notion of a unitary household model where all family members pool their income and 
expenditure decisions does not exist: the cocoa farmer will not necessarily coincide 
with the head of the household (Goldstein and Udry, 1999). 
 
4.2    An economic profile of gender differences in cocoa production 
 
Table 2 below describes the gender profile of farmers across the two rounds of the 
GCFS, pointing to a number of differences in how men and women engage in the 
production of cocoa.4   
 

The first feature of our sample is that it predominantly includes owners of land 
(on average 84 percent in 2002 and 89 percent in 2004). This is the case for both male 
and female farmers sampled, and largely mirrors the ownership status of smallholders 
observed in larger representative samples of cocoa farmers’ population.5  
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Table 2: A gender profile of cocoa farmers 

 Survey yr Women Men Total Stat. 
significant 
differences 

Sample size  75 353 428  
Age farmer 2002 54.17 50.40 51.06  
 2004 56.17 52.40 53.06  

Education Farmer (N. yrs.) 2002 3.75 7.25 6.64  
 2004 3.24 7.08 6.41  

Share of smallholders who own cocoa 
farm 

2002 0.93 0.82 0.84  

 2004 0.96 0.88 0.89  

Kg cocoa produced 2002 860 1,364 1,276 *** 
 2004 1,040 1,855 1,712 *** 

Farm size (ha) 2002 4.93 6.54 6.26 *** 
 2004 5.43 7.93 7.49 *** 

Yields (kg cocoa/ha)^ 2002 154.44 185.33 180.18  
 2004 182.52 213.84 205.92  

Kg fertilizer 2002 14.42 28.35 25.91  
 2004 145.96 286.54 261.91 *** 

Percentage of farmers using fertilizers 2002 0.12 0.08 0.09  
 2004 0.37 0.50 0.47  

Lt Insecticide 2002 6.53 12.93 11.81  
 2004 4.82 10.04 9.13 *** 

Percentage of farmers using insecticide 2002 45.83 49.60 48.94  
 2004 99.92 99.95 99.94  

Real value ag. Equipment^ 2002 65,000 97,000 92,000  
 2004 54,348 86,957 79,710  

Total person days on cocoa 2002 251.93 342.16 326.35  
 2004 618.47 736.35 715.69  

Tot lab productivity (Kg cocoa/tot person 
days) 

2002 6.66 9.33 8.86  

 2004 2.72 4.40 4.10  

HH person days/ha 2002 43.83 20.64 24.70 *** 
 2004 102.24 85.88 88.74  

HH lab productivity (Kg cocoa/hh days) 2002 23.25 33.05 31.44  
 2004 4.61 8.14 7.53 *** 

Hired person days/ha 2002 38.23 36.16 36.52  
 2004 70.20 61.16 62.74  

Hired lab productivity (Kg cocoa/hired 
days) 

2002 16.12 18.88 18.41  

 2004 23.53 12.42 14.23 *** 

Notes: Authors’ calculations from the Ghana Cocoa Farmers Survey, 2002 and 2004  rounds. *** 
Indicates that the gender differences in the marked indicators are statistically significant at the 1% 
level. ^ These are median values reported in place of the mean values to counter the effect of outliers 
in the distribution of these variables. 
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A clear distinction separates the gender profile of farmers: women are older and 
markedly less educated than their male counterparts.  They produce less cocoa on 
systematically smaller farms.  They apply lower levels of fertilizer and insecticide, 
using less agricultural equipment.   
 

This evidence is all consistent with the discussion in section 3 above, and 
confirms the existence of important gender inequalities in the use of productive 
resources. However, the one indicator in which male and female cocoa farmers do not 
show any statistically significant difference is land productivity: the levels observed 
are comparable across gender groups.  The second half of the table further highlights 
the differences in the composition of labor on male and female farms, the labor to 
land ratios and labor productivity. In both years women employ more household labor 
than men, something which is also consistent with the earlier discussion in the paper. 
 

What is surprising, though, is the level of hired labor and its productivity (output 
per unit of hired labor input) observed on women controlled farms.   Contrary to what 
is reported in the literature, our data show that women farmers hire in as much labor 
as men (as the reported difference is not statistically significant).  Moreover, in 2004 
the productivity of hired labor on women managed farms is almost double as that 
observed on land controlled by male farmers. This would suggest the existence of a 
gender difference in the allocative efficiency of productive inputs, a point to which we 
return in greater detail in the empirical section of the paper. 
 

The third feature of the descriptive statistics above  is the use of fertilizer. 
Between 2002 and 2004 both female and male cocoa farmers increased the amount of 
fertilizer used by a factor of nine.  Adoption rates, however, have not risen at par 
across gender groups.  The percentage of women using fertilizer has gone up by 25 
percentage points, whilst that of men has increased by 42 percentage points.  This is a 
remarkable difference which indicates the persistence of substantial gender 
differences in the access to and use of productive inputs.  
 

In sum, an initial inspection of the data suggests an interesting profile of cocoa 
farming which confirms some features of gender inequalities in the sector with some 
new evidence on women’s production choices and outcomes: 1) yields do not differ 
by group; 2) in 2004 labor hired in on women managed farms is reported to be more 
productive than labor hired on men managed farms; and 3) women’s adoption rates of 
fertilizer remain substantially lower than men’s despite the dramatic increase in the 
quantities applied by all farmers over the period investigated.   
 

We now look at how female and male smallholders produce their cocoa to test 
for differences in the factor proportions used on their managed farms, and test for the 
existence of gender difference in the efficiency of production. 
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5.     Gender differences in land productivity: Analyzing the inverse relationship 
between yields and land size 
 
To analyze empirically the existence and determinants of yield difference between 
men and women farmers we test the following three research hypotheses: 
 

1. How much do yields generated on female and male managed cocoa farms 
differ? 

2. What productive constraints cause the observed gender differences in land 
productivity? 

3. What is the size of the untapped yield potential on female managed cocoa 
farms?  

 
The starting point of the discussion is the inverse relationship between land 

productivity and farm size. The direction of this relationship has longed puzzled 
economists because understanding the sources of this empirical regularity has 
important yet very different policy implications.  
 

If small plots were intrinsically more productive than large pieces of land, then 
land redistribution would increase overall agricultural productivity. However, 
alternative policy prescriptions would be required if the inverse relation were caused 
by market failures in the labor and credit markets. The two most likely scenarios 
which we anticipate causing yield estimates to differ by gender are: i) differences in 
factor proportions (i.e. labor to land ratios) across farms of different size; and ii) the 
existence of scale-related distortions in factor markets that cause input utilization and 
output/input ratios to vary systematically with farm size.  We briefly review the 
consequences of both these outcomes.   
 
1. Variable factor proportions. Feder (1985) noted that under constant returns to 

scale, the explanations for the puzzle are likely to depend on market failures that 
simultaneously prevent land subdivision and distort the shadow price of some 
productive factors.  

2. Scale distortions. Carter (1984) argues that poor rural households apply family 
labor more intensively because the opportunity cost of their time is low. If 
imperfections in the labor market cause the shadow price of time of the poorest to 
differ from the market wages, then the mode of production of the poorest (which 
uses more intensively household labor) generates the inverse relationship. 

 
To test these different hypotheses we estimate the intensive specification of a 

Cobb-Douglas production function in its log-linear form: 
 
[1]    log( ) log + + D + D + +it t it it it it t ityield age trees black pod spray rainfall ua b g d l r= + x  
 

Where yield is defined by the volume of output per unit of land (hectare), x is a 
vector of all productive inputs – labor, fertilizer, insecticide, and agricultural 
equipment - employed per unit of land (hectare). The model in equation 1 is 
augmented to account for other variables that are likely to affect the production 
outcome: the age of the tree stock, whether the farm has been affected by black pod, 
whether the farm was sprayed against tree pests; and a monthly measure of district 
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level rainfall.  Given the panel component embedded in the data, we estimate the 
model by fixed effects to control for all time invariant unobservable characteristics. 
 

Table 3 displays the results of different regression results; column 1 shows the 
outcome for the sample as a whole, columns 2 and 3 split the results by gender, and 
columns 4 and 5 display the gender specific results disaggregating labor between its 
two components: household and hired. 
 

Table 3: Yield regressions - Fixed effect model 

 (1) (2) (3) (4) (5) 
Dep. Var is: kg 
cocoa/ha 

Full 
sample 

Men  Women  Men – disag. lab Women – disag. 
lab 

      
Cocoa farm size -0.45*** -0.44*** -0.60** -0.41*** -0.68*** 
 (0.10) (0.11) (0.23) (0.12) (0.23) 

Person days/ha 0.01 -0.00 0.17*   
 (0.04) (0.04) (0.09)   

HH person days/ha    0.06 0.04 
    (0.04) (0.07) 

Hired person days/ha    -0.02 0.09* 
    (0.03) (0.05) 

Kilos fertiliser/ha 0.04 0.06 -0.05 0.06 -0.04 
 (0.09) (0.11) (0.13) (0.11) (0.14) 

Litres insecticide/ha 0.16** 0.17** 0.17 0.15** 0.26 
 (0.07) (0.07) (0.17) (0.07) (0.17) 

Real value equip/ha 0.05* 0.07** -0.06 0.07** -0.05 
 (0.03) (0.03) (0.05) (0.03) (0.05) 

Rainfall 0.72*** 0.59** 1.49** 0.58** 1.44** 
 (0.22) (0.24) (0.64) (0.24) (0.66) 

Farmer sprayed farm 0.17 0.19 0.05 0.16 -0.07 
 (0.13) (0.15) (0.26) (0.16) (0.29) 

Farm affected by black 
pod 

-0.11 -0.14 0.27 -0.14 0.29 

 (0.08) (0.09) (0.25) (0.09) (0.24) 

^Mean age cocoa farms -0.00 -0.00 -0.01 -0.00 -0.01 
 (0.00) (0.00) (0.01) (0.00) (0.01) 

(Mean age cocoa farms)2 0.00 0.00 0.00 0.00 0.00 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

Constant -3.10 -3.90 -5.86 -1.11 -8.14 
 (3.31) (3.92) (6.79) (3.90) (8.19) 

      
Observations 795 658 137 658 137 
Within group sample size 428 353 75 353 75 
R-squared 0.27 0.25 0.50 0.26 0.50 

Notes: All variables are in logs. Dummy variables to control for farmers not using inputs (fertilizer, 
insecticide, agric equipment) where used in all regressions but are not reported.  Robust standard 
errors are in parentheses. Statistical significance levels are marked as follows: * significant at 10%; 
** significant at 5%; *** significant at 1%. ^ non logged variable. 
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A number of important observations stand out from Table 3.  
 

First, the inverse relationship (as expressed by the coefficient of land) is 
consistently negative and statistically significant across all regressions, suggesting 
that – once all other productive inputs are controlled for – production outcomes are 
higher on smaller plots. 
 

Second, columns 2 and 4, 3 and 5, explore the variation in yields between men 
and women managed farms for comparable specifications of the production function.  
Farms controlled by women generate significantly higher output per unit of land: the 
regression results for their production functions show a coefficient on land which is 
16 (columns 2 and 3) and 27 (columns 4 and 5) percent higher than that found on 
male managed regressions. Given that constant returns to scale were not rejected for 
any of these models,6  this result indicates the existence of gender differences in the 
use of factor proportions. 
 

Third, labor is the only productive input with a positive and significant 
contribution to women’s yields.  In columns 2 and 3 this variable is aggregated 
between its household and hired component and its estimated coefficient shows that a 
10 percent raise in this input contributes to a 1.7 raise of women yields.  The size of 
the elasticity of labor on yields on male managed cocoa farms is – on the other hand - 
marginal and statistically not significant. In columns 4 and 5 we further tease out this 
result by disaggregating the two labor components to show that it is hired labor which 
brings a positive and significant contribution to women yields (with a 0.09 elasticity 
coefficient).  This finding is surprising given what is known about the high cost of 
hiring labor to all cocoa farmers. While the data used in this analysis is silent on how 
women farmers have hired more labor per unit of land over this period, Table 2 
provides the evidence underlying this result. Between 2002 and 2004 women have 
increased by 84 percent their use of hired labor per unit of land against a 69 percent 
increase in the corresponding variable on male-managed farms.  Given that it is hired 
labor which is scarce and expensive to poor producers (Vigneri, 2005), this gender 
difference in factor proportions determines the significant impact of hired labor 
observed on women yields’ regressions. Further qualitative research is required to 
understand the reasons for this difference. Among the other results from the 
regression, we note that the estimated elasticity of fertilizer on yields is not 
significant. Vigneri (2008) explains this result by showing that fertilizer use is – as 
expected – a significant determinant of yields once the variable is instrumented to 
capture its effect when combined with good farming practices.  
 
5.2  Simulating women’s yield potential under conditions of equal access to 
inputs 
 
The main two findings from the regression analysis above –  a larger inverse 
relationship between yields and land size, and the higher (hired) labor productivity on 
female cocoa farms – suggest that female farmers can obtain higher levels of 
production on smaller parcels despite their lower use of productive inputs (as seen in 
table 2). The question thus arises: if women had access to (and therefore applied) the 
same level of inputs as male farmers, what would be their yield potential?   
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To answer this question we used the coefficients from women’s production function 
estimates and men’s mean values of fertilizer and insecticide to predict the yields 
obtainable on women controlled farms. The simulated coefficients were then 
compared with the predicted value of output in the specification in column 3 of Table 
3 (i.e. using the mean values of these inputs on female farms).  The results of this 
simulation exercise show that if women applied the same level of inputs as men, their 
yields would further increase by 19 percent.  Because the size of this rise is larger than 
the difference in the mean values of men and women yields,7 the implication is that 
women can manage cocoa farms better than men, but their limited ability to access 
non-labor input markets inhibits this potential.  
 
5.3    Summary 
 
The economic analysis of comparable production functions for men and women 
farmers generated three main results.  

 
First, a significant inverse relationship exists between cocoa yields and farm 

size.  This result is stronger on women-managed farms suggesting that women are 
more productive on the intensive margin than their male counterparts, suggesting their 
ability to use factor proportions more efficiently.   
 

Second, and in the context of the unique cocoa production boom captured by the 
data used in this paper, we have shown the greater contribution of hired labor on 
women’s yields, a result which comes about through their ability over the period 
studied to hire in more labor per unit of land outside the household.   
 

Finally, and critically for the underlying question of this paper, a simple 
simulation exercise has shown that giving women access to the same level of non-
labor inputs as men proves them to be better managers on smaller landholdings, a 
result which is hindered by the restrictions they face in accessing input markets. 
 
 
6. Conclusions and policy recommendations 

Ghanaian women rank high in the international Gender Equity Index for their greater 
degree of economic and personal autonomy among women elsewhere in Sub-Saharan 
Africa.  This paper sets out to investigate the evidence around this notion for a 
particular group of women in the country: rural cocoa farmers. 

The paper’s objective is to understand why women farmers remain a very low 
share of the cocoa farming population, and what would enhance their participation in 
the production of and benefits to be gained from the cultivation of the tree crop, a 
necessary condition for improving their livelihood and – ultimately – to facilitate their 
socio-economic empowerment in the household and in society.  
 

To address these research questions, we combine a discussion of the existing 
literature on the socio-economic dimensions of gender inequality with a quantitative 
analysis comparing cocoa yields, their determinants and the different productive 
constraints faced by men and women farmers. 
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We begin with a discussion of three interrelated routes to women’s economic 

and social empowerment: (i) access to and control of resources; (ii) agency (the 
ability to use these resources to bring about new opportunities); and (iii) achievements 
(the attainment of new social outcomes).  
 

Using panel data collected over a period of booming cocoa production (2002 to 
2004), a simple statistical description of gender differences in the sector reveals that 
women’s access to and control over productive resources remains very limited for a 
number of reasons: women are less educated, cultivate smaller plots of land, and use 
inadequate amounts of inputs which are critical for enhancing land productivity (such 
as fertilizer and insecticide). The evidence we gather also suggests that whilst female 
farmers tend to be more labor constrained because of domestic obligations, they 
obtain comparable yields to those observed on men managed farms, and so they are 
able to use efficiently their limited productive resources. In particular, we note that 
the labor productivity (production per unit of labor employed) on female-managed 
farms is higher than that on male-managed plot, and we speculate that this may result 
from the better level of supervision that women exercise on the farming tasks carried 
out on their farms.   
 

We then further probe the data and estimate comparable production functions on 
men and women managed farms. A statistically significant inverse relationship is 
found in all model specifications, but on women managed farms the size of the 
inverse relationship is much higher: all else equal – women obtain higher production 
on smaller farms.  This is a critical finding in Ghana where very limited virgin forest 
land is left to expand further the cultivation of the tree crop.  This result also points to 
the potential gains of freeing up women’s time to work on cocoa farms through a 
more equal gender division of labor in the household.  
 

Finally, and critically for the question posed by the paper, we show that if 
women had better access to non-labor inputs they would obtain even higher yields.  
We take this finding as evidence that female farmers can be as productive - if not 
more so - than their male counterparts, however their economic achievements are 
hindered by the persistence of important imbalances in their ability to access input 
markets. 
  

In conclusion, whilst more empirical research is needed to understand women’s 
ability to utilize resources efficiently – in particular their use of hired labor – the 
evidence of the paper has shown that the process of women’s economic and social 
empowerment in Ghana would through cocoa farming is possible.  This, however, 
would require a significant shift in prevailing policies, frameworks and regulation 
targeting more gender balanced opportunities to access input markets and credit 
services to facilitate women’s agency, intended as their ability to untap their 
productivity potential. 
  

Addressing and correcting the gender-specific constraints discussed in this paper 
is a necessary step to bring Ghana to a more equal distribution of the remarkable 
benefits it has achieved in the last ten years of economic growth and poverty 
reduction. 
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ANNEX 
 

Table A1: Percentage change in inputs underlying production function regression 

  Female Male �  change by 
gender 

     
Kg cocoa produced 2002 6.31 6.75 0.44 
 2004 6.43 7.01 0.58 
 Average 6.38 6.89 0.51 
Farm size (ha) 2002 1.19 1.58 0.39 
 2004 1.34 1.72 0.38 
 Average 1.27 1.65 0.39 
Yields (kg cocoa/ha) 2002 5.12 5.17 0.05 
 2004 5.09 5.29 0.20 
 Average 5.11 5.24 0.13 
Total person days on cocoa 2002 5.05 5.11 0.06 
 2004 6.10 6.21 0.10 
 Average 5.63 5.70 0.07 
Kg fertilizer 2002 0.44 0.48 0.03 
 2004 2.08 2.93 0.84 
 Average 1.34 1.79 0.45 
Lt Insecticide 2002 1.22 1.77 0.55 
 2004 1.56 1.95 0.39 
 Average 1.40 1.86 0.46 
Real value ag equipment 2002 11.29 11.97 0.68 
 2004 10.36 11.31 0.95 
 Average 10.78 11.62 0.83 

Notes: All variables are in logs. Source: Ghana Cocoa Farmers 
Survey, 2002 and 2004 rounds. 
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    Figure A.1: Ghana’s cocoa belt and survey sites of Ghana cocoa farmers survey 
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Notes 
                                                      
 
1 In patrilineal societies men and boys are granted primary rights of inheritance of land and property, and women 
and girls are only granted user rights mediated through their relationship to men. Among matrilineal communities 
the male’s acquired property becomes family property and is distributed to his family in accordance with 
customary law – however, the composition of the man’s matrilineal family does not include his wife and children. 
In this regard, while women benefit in some cases from matrilineal inheritance, they generally do so as lineage 
members and not as wives or children.  
2 The information from this dataset was matched for comparability purposes to the panel data employed in the rest 
of the paper by looking at the same three regions (Ashanti, Brong Ahafo, and Western), and by defining cocoa 
farmers using the same criteria (see discussion in Section 4.2).   
3 See Figure A1 for an overview of the geographical coverage of the survey. 
4 Table A1 in the appendix illustrates the mean log values of these and other variables underlying the regression 
analysis that follows in section 5. 
5 The Ghana Living Standards Survey reports that 80 percent and 72 percent of cocoa farms is managed and owned 
respectively by female and male smallholders. 
6 Constant returns to scale (CRS) were tested for and could not be rejected when estimating the non-intensive 
specification of the production function. These results are available from the authors’. 
7 As shown in Table A1 which reports the mean log transformed values of the production function variables.  


