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Abstract

Ghana’s cocoa sector has recently been heraldadsascess story for its economic
growth and poverty reduction impact on smallholgeoducers. Female farmers’

participation in the sector, however, remains ewély low as a result of persistent
gender inequalities in the production conditions:average women manage smaller
land holdings and have less access to productpugsn

This paper shows that if these gender inequaléresaddressed, women’s economic
and social benefits from cocoa may increase sutisligna necessary condition for
Ghana’s poverty reduction efforts to reach middimime status by 2015.

Using data on a panel of farmers surveyed oveyélaes of a major production boom
- 2002 to 2004 — we find that: (i) there are non#igant differences between
women’s and men’s yields despite women’s lower llexfeinput use; and (i) if
women were to use the same level of fertilizer argicticide as men, their land
productivity could be further raised. This provésttwomen have the potential of
being better farm managers in the cultivation efeéxport cash crop.

Our results hold for a sample of predominantly omwiaemers (both male and
female), however the policy implications are cldarst, the cocoa sector can provide
an important avenue for women’s economic socio-esba empowerment if
institutional reforms on land acquisition and mankeforms for accessing productive
inputs are addressed to generate gender balangedtwpties. The second message
of the paper has important policy implications flee cocoa sector as a whole: female
farmers use hired labor and land more efficienttant men, proving both the
feasibility and the desirability for all smallholdeto shift to a more effective
allocation of their scarce resources. This is a fkeging in the context of Ghana’s
near exhausted forest reserve.

Key Words: Gender Inequality, Socio-economic Empowerment, d@do€arming,
Land Productivity, Ghana.
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1. Introduction

Ghana has had a remarkable economic performarreeant years. Economic growth
has averaged over 5 percent since 2001 and re&lMpdcent in 2005-06. This,

coupled with the effects of greater access to ddugahealth services, and land
ownership (World Bank, 2008), has contributed te ttrear halving of the national

poverty rate since the beginning of the 1990s, f&inv percent in 1991/92 to 28.5
percent in 2005/06; a total decline of 23.3 peragatpoints over 14 years (Breisinger
et al., 2008).

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

The poverty profile in Ghana reflects particularogephic and gender
distinctions. Whilst the reduction in poverty ouiie last decade has largely been
rural (where 64 percent of the population live)siin the rural areas that the highest
poverty rates in the country persist. High levelsextreme poverty are particularly
concentrated in the three Northern regions whiehclaracterized as areas with low
agricultural outputs and limited opportunities begosmallholder farming, where
high poverty rates are concentrated among food fenopers (GPRS, 2003).

Women are the most predominant amongst these fomua farmers (GPRS,
2003; Sarpong, 2006) and whilst they represent napoitant economic force in
agricultural production their poverty rates remhigh. In 1970, 70 percent of women
had food production as their main activity, complar@ 50 percent of male farmers.
More recent data show a similar trend: women regreabout 52 percent of the
agricultural work force and account for some 70cpet of subsistence crop
production (Sarpong, 2006). Whilst the gender dyinamf poverty in the country
vary, for example, across geographic location, dgadship of family and cultural
lineage patterns, poverty trends in the countrynptd a distinct “feminization of
poverty”, and are attributed mainly to women’s wmaqgaccess to productive
resources and economic opportunities (Sarpong,)200& gendered differentiations
in the agricultural sector, however, are often tmaked in mainstream agricultural

policy.

The recent performance of the cocoa sector - wheghesents the lifeline of
over 700,000 smallholders in the southern troplmst of the country - has been
heralded as a major “success story” (World Bank)720Since 2001 a significant
share of Ghana’s agricultural productivity gainsrevgenerated by the export crop
(World Bank 2008a), with official production figugemore than doubling between
2001 and 2003 alone. Cocoa accounts for 10 pemfendtal crop and livestock
production values, contributing to 28 percent ai@gdtural growth in 2006 - up from
19 per cent in 2001 (Breisinger et al., 2008). Hosvedespite its reputation of being
a driver of growth and a major source of econompmpastunities for poor
smallholders, the sector is highly segmented by wexen only represent 20 percent
of cocoa farmers (World Bank, 2007), and thoseivatihg cocoa often have more
limited access to inputs (such as fertilizer), d@rehd cultivate smaller plots of land
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(Berry, 1993; Masdar, 1997). The difficulties ircassing markets for these resources
have often been pointed as causes — among otlerghe lower land productivity
levels observed on female managed farms.

This paper poses the important question of undeitsig what conditions can
support women’s economic empowerment in the coaos and through this
enhance their social status and reduce their povevels. Despite this being an
extensively studied topic in the literature, we gmee to revisit it through a socio-
economic empowerment approach combining an analg$isfemale farmers’
livelihoods with a quantitative analysis of gend#ferences in land productivity.

The rest of the paper is organized as follows: rie&t section presents an
analytical framework to understand gender inequadhd women’s economic
empowerment in Ghana. Section 3 then turns to eifgpeliscussion about gender
inequality issues in cocoa farming. Section 4 pesfgender differences in the sector
through a statistical description of the data elygidb The research hypotheses, along
with the model specification are outlined in sectib, which also presents and
discusses the results of the empirical analysisti®&e6 concludes suggesting the key
policy recommendations emerging from the work.

2.  Gender inequality and women’s empowermenan analytical framework

Evidence from around the world has demonstrated gleader inequalities limit
agricultural productivity and efficiency (World Blan2008). Failure to recognize the
different roles of men and women in agriculturaloguction is costly to the
development agenda as it results in forgone agu@lloutput and incomes (see for
example World Bank, 2007; and World Bank, 2008)e Téalization that women have
an increasingly important role to play in both sb@nd economic development has
become widely accepted, as has the understandaigthits role is hindered when
women lack control over productive resources armddpportunity to participate in
decision making processes at all levels. Thera igrgent need to support women to
move beyond subsistence production into highereyatnarket-oriented production.
Agricultural and pro-poor policies therefore, shibudxplore more systematically
options to increase women’s engagement in prodeleittivities.

Ghanaian women are considered to enjoy a greageeleof economic and
personal autonomy than women elsewhere in Sub-&ahafrica. Indeed, Ghana
fares relatively well in the international Gendeguify Index in terms of education
and economic activity rates, but less so in empowet which measures the
percentage of women in decision-making positioreci8 Watch, 2008). Whilst the
overall indicators may show relatively good ratBaden et al. (1994) note that the
autonomy of the majority of Ghanaian women in tgak highly circumscribed by
the limited range of their economic opportunitiesspecially in terms of ownership
of assets, lack of upward mobility and inequaliashe level of the household (such
as unequal power in decision making and controlr sesources), particularly for
rural women. Limited or insecure access to and robnbver assets are key
contributing factors to poverty in Ghana. Gendeagumlities in ownership of assets
are dictated by customary laws and social practitcé®th patrilineal and matrilineal
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system§ where women'’s inheritance rights however aressy limited (Sarpong,
2006).

Conceptually and practically, redressing these uabfies means equalizing
power imbalances, and allowing women to particigeqaally in all realms of life.
Kabeer (1999) defines empowerment as a processhishwhose who have been
denied power gain power, in particular the abitilymake strategic life choices. For
the process of empowerment to come about, threer@dted dimensions are needed:
(i) access to and control of resources; (ii) ageiog ability to use these resources to
bring about new opportunities); and (iii) achievense(the attainment of new social
outcomes). Two elements are important to note imdpproach, and are particularly
useful when trying to measure gains in empowerntaetfirst is that of th@rocess
which encompasses a progression from one statedégeinequality) to another
(gender equality), and the secondagency women themselves must be significant
actors in the process of change that is being tbest(Malhrota et al., 2002).

This paper looks at how tharocessof empowerment can take place through
increasing women'’s access to productive resousethis in turn will enable women
to obtain higher yields and enable better livelitt®o

The strong links between women’s income from coctigir economic
empowerment and social status are an importantepdnal assumption underlying
the discussion in the paper, and are based onrmadeom other parts of the world
which has shown that economic empowerment (undssés control over income
and resources) is a critical force for gender atjudhdeed, recent changes in the
increase of women’s participation in the workformmed improved access to credit
have seen scope for bringing about real changeisein lives in many parts of the
world. Whilst economic opportunity cannot be untlerd or pursued in isolation
given that empowerment is a multidimensional precasmprised of economic, civil,
political, social and cultural dimensions, accessamd control over an income can
facilitate strategic changes in power relationsMeen men and women, including in
the household. For example, by increasing womeordrol over household budgets
and expenditure choices (Esplen, 2007), or chantieglivision of labor within the
household to facilitate saving women’s time to lete their labor to raise farm
productivity. These changes have been seen to dgratsthe links between earning
an income, increasing women’s autonomy and enhgrtbieir economic and social
status (Esplen, 2007).

M. Vigneri, R. Holmes Draft for discussion - 4



PATHWAYS OUT OF POVERTY

Rural Employment

3.  Gender inequality and socio-economic consirds and opportunities in the
cocoa sector

3.1 Cocoa farming in Ghana

Cocoa is a perennial tree crop with a life-cycletwénty-five to thirty years. It is
characterized by a production technology requithmgyuse of working capital mainly
to hire labor for clearing and weeding the land] smpurchase the chemicals needed
to spray cocoa farms for the control of pests ardases. The key productive assets
are land and labor. In the initial stage of landtication (two to three years from
planting depending on the tree variety) cocoa tegesntercropped with food staples
like maize, plantain, cassava and cocoyam, whi@udelthe young trees until they
grow and form a closed canopy, at which point they left to stand alone. Cocoa
trees typically take between three to five yeammfrplantation before they start
bearing the first crop, and full production capaditonly reached after ten years from
first planting.

3.2 Constraints and opportunities for female famers in cocoa production

Cocoa production is particularly good for femalenfars for two reasons: i) it can

provide women a more secure way to gain rightamal;l and ii) it provides economic

security as it is known to represent over 75 pdragnncome to its smallholder

producers (Teal et al., 2006; Vigneri, 2005). Hoarewn all gender focused research
findings looking at the multiple dimensions of paye women cocoa farmers appear
consistently as the minority among producers inrggaf the crop, and are often
described as being primarily involved in helpingtbeir husbands’ cocoa farms while
cultivating on their own food cash crops such assaaa and yams which require a
less intensive use of both labor and non labor tsyplian the perennial tree crop
(World Bank, 2008Db).

3.2.1 Land

Access to land rights is critical for the investidacisions regarding the production
of a perennial crop, as these will be made onlyeuride assumption that the long
term gains will be retained. As discussed abowva] kEcquisition in Ghana is greatly
biased against women and even in matrilineal conmmesnwives and daughters are
rarely the direct recipients of land ownership.idtestimated that 80 percent of
Ghana’s lands are held under customary land tesystems (Sarpong, 2006), and
while some 40 per cent of land under some cropuymtiah is cultivated by women,
their average holdings are about half the sizéa$é cultivated by men and are often
of lower quality (Bortei-Doku Aryeetey, 2002).

Changes in the mode of land acquisition have tgkeoce in Ghana since the
mid-1980s where an intestate law was introducedltov individuals to leave parts of
their cultivated land in inheritance to both thggouse and children. Few Ghanaians
have actually appealed to this law today, despitepresenting the only legal channel
to break the matrikin link (which would imply leang everything to the uterine
descendants, i.e. the children of the sister). Meeently, however, the progress
made in the cocoa sector has changed the way ichvidund is strategically acquired.
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Quisumbing et al. (2004) find that in Ghana’'s Wasteegion women’s active

participation in cocoa production has challenged ehanged the norms by which
women usually acquire land through customary laand.is being transferred from
husband to wife and children as gifts, if the w#ed children help the husband
establish cocoa fields. Once this land is givezaitnot be taken away by other family
members. Quisumbing et al. (2004) also suggeststiis change has been partly
responsible for the result of an increase in womdpargaining power due the
adoption of labor intensive cocoa farming and sgbeat increase in demand for
women’s labor, which have in turn created incertif@ husbands to give land to
their wives and children.

3.2.2 Labor

Labor is the second critical input used in cocazdpction, and represents perhaps the
scarcest resource for female farmers. There isdegalifference in the assignment of
tasks: male labor is required for clearing and tefleng. Female labor is used for less
physically demanding tasks such as weeding ancebting. Asymmetric divisions of
labor in the household however, also mean that woare required to allocate a
substantial amount of time to intra-household aiis. The 2007 Global Monitoring
Report states that the greatest gap in labor foactcipation occurs between the ages
of 25 and 49, when heavy domestic and childcangoresbilities make it difficult for
women to continue or enter formal wage labor (Glddanitoring Report, 2007). In
Ghana, extensive domestic responsibilities, coupléti demands for working on
husband’s land or enterprises, limit the time worspand on their own productive
economic activities, or it means they work many enbours a day than men (Baden
et al., 1994; Sarpong, 2006).

Table 1 below gives an illustration of such timebatances by looking at intra-
household activities and employment commitmentsrameomen cultivating cocda.
The information is drawn from the fifth round ofetimationally representative Ghana
Living Standards Survey.

Table 1: Average weekly hours spent on domestiores by gender

Fetch Cleaning Cooking Errands Child Elderly Other Total Total Total

Wood Care + Sick HH Work

+ Care

Water
Women  1.27 1.32 8.04 1.01 5.12 1.46 0.. 26.06 36.72 62.78
Men 0.48 0.40 1.24 0.93 2.83 0.40 0.¢ 10.22 38.55 48.77

Source:authors’ calculation from GLSSV.

The evidence is clear: female farmers spend orvarage week up to 1.5 more
time on domestic work than their male counterpants] on average up to 29 percent
more time than men working between household dutesl farm and non-farm
employment. This will inevitably be a limiting faotin the amount and quality of
time they can allocate to look after their cocaanfa
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As for the non-household labor hired in, annuabtab a comparatively cheaper
way to maintain a farm, as payment can be defeméitiharvest (Masdar, 1998). Yet,
the precarious state of farmers’ finances meansnti@amy have become reluctant to
enter into such contracts, and it is daily wagetramts that are the most frequently
used. But hiring in labor outside the householduieg availability of cash which
farmers are in general very short of. The implmatis that female farmers are likely
to face a more stringent constraint on this kepuese, 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 conttraihen buying non-labor inputs.
Lack of working capital is the most recurrently ogjed cause for the low level of
adoption rates of fertilizer, pesticides and ins&bes. In turn, the near absence of
rural credit schemes makes farmers’ financial gansis even more stringent. These
are harder for women where both social inequaligied institutional discrimination
limit their access to rural financial services. Fo@ample, restrictions on women’s
mobility (e.g. in the household and local commupitgsponsibilities for household
subsistence and lower education and literacy ratesent real impediments to
accessing rural financial services and input markeee for example World Bank,
2008b). Moreover, institutional bias towards prawgd services to the head of the
household owning title deeds (assumed to be the,rd&triminates against women
(Ibid). The unfavourable conditions described abeffectively limit women’s ability
to purchase and use an adequate of inputs, sueltiazers.

3.3 Summary

To sum up, the discussion so far has, on the ond, maviewed both the central role
of cocoa as a driver of economic growth and povextjuction in Ghana, and it has
also highlighted how persistent gender inequalitiytcbutes to the high poverty rates
amongst women and how this negatively affects #reebts they gain from engaging
in the sector. Economic empowerment requires agedham women’s access to and
control over resources, yet a number of socio-eennoconstraints have been
identified as preventing female farmers to benefit equal terms from their
participation in cocoa production. Whilst there soene important opportunities being
created through the cocoa sector which provide t®npal avenue for women’s
empowerment in terms of the allocation of landside of the lineage systesome of
the critical productive constraints remain: i) tymmetrical gender division of labor
in the household which effectively results in limg the time women can allocate to
income generating farming activities; and ii) tlegial norms and institutional barriers
that prevent women from accessing input marketsusimy services over and above
the challenges faced by male producers.
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4.  An economic profile of gender differencesicocoa production

The second half of the paper focuses on analyhieg@tonomic dimensions of gender
inequalities in cocoa production to discuss whatthe potentiahchievementsan be
realized for women’s empowerment in the sector.

4.1 Data

Analyzing economic data on agricultural producti@guires accurate measures of
input quantities, production records, and a predefenition of cocoa farmers.

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

The GCFS collected a rich set of instruments owl lase, inputs, production,
and marketing choices (Teal et al., 2006). Thgimal sampling frame for the 2002
baseline survey was the 1999 Ghana Living Stan8ardey (GLSS), from which a
representative cross section of cocoa farmers destified by comparison with the
production records of the cocoa marketing board c¢@od). Therefore, the
geographical coverage of the GCFS accurately nsirthie current three most
important areas of production - Ashanti, Brong Ahahd Western (Vigneri, 2008).

As the GCFS is very focused on cocoa, this papser ased the 2005 round of
GLSS to triangulate information on intra-househald, and off farm allocation of
time (as seen in Table 1 above). In both data aatsin the following sections, a
cocoa farmer is identified by the person managiligagpects relating to cocoa
production: the amount of inputs (land, labor awda-tabor) used, the share of land
allocated to the cultivation of the tree crop, ahé final choice of who to sell
production to on the market. Clarifying this défon is not trivial: in Ghana the
notion of a unitary household model where all fgmilembers pool their income and
expenditure decisions does not exist: the cocaadamill not necessarily coincide
with the head of the household (Goldstein and Utie@9).

4.2  An economic profile of gender differences inocoa production

Table 2 below describes the gender profile of fasreecross the two rounds of the
GCEFS, pointing to a number of differences in hownnamd women engage in the
production of coco4.

The first feature of our sample is that it predcanithy includes owners of land
(on average 84 percent in 2002 and 89 percentd4)20his is the case for both male
and female farmers sampled, and largely mirrorotheership status of smallholders
observed in larger representative samples of ctarazers’ population.
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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 cocod002 0.93 0.82 0.84
farm
2004 0.96 0.88 0.89
Kg cocoa produced 2002 860 1,364 1,276 rxx
2004 1,040 1,855 1,712 ok
Farm size (ha) 2002 4.93 6.54 6.26 Fkk
2004 5.43 7.93 7.49 ok
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 ok
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 persor2002 6.66 9.33 8.86
days)
2004 2.72 4.40 4.10
HH person days/ha 2002 43.83 20.64 24.70 rxx
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 ok
Hired person days/ha 2002 38.23 36.16 36.52
2004 70.20 61.16 62.74
Hired lab productivity (Kg cocoa/hirer 2002 16.12 18.88 18.41
days)
2004 23.53 12.42 14.23 ok

Notes: Authors’ calculations from the Ghana Cocoa Farn@rssey, 2002 and 2004 rounds. ***
Indicates that the gender differences in the maikditators are statistically significant at the 1%
level. » These are median values reported in ppitciee mean values to counter the effect of owtlier
in the distribution of these variables.
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A clear distinction separates the gender profiléaainers: women are older and
markedly less educated than their male counterpafitsey produce less cocoa on
systematically smaller farms. They apply lowerelevof fertilizer and insecticide,
using less agricultural equipment.

This evidence is all consistent with the discussionsection 3 above, and
confirms the existence of important gender inedealiin the use of productive
resources. However, the one indicator in which naalé female cocoa farmers do not
show any statistically significant difference isdaproductivity: the levels observed
are comparable across gender groups. The secdinof lze table further highlights
the differences in the composition of labor on matel female farms, the labor to
land ratios and labor productivity. In both yearsmen employ more household labor
than men, something which is also consistent wiéhdarlier discussion in the paper.

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

The third feature of the descriptive statistics \abois the use of fertilizer.
Between 2002 and 2004 both female and male cocoeefa increased the amount of
fertilizer used by a factor of nine. Adoption gtdowever, have not risen at par
across gender groups. The percentage of womeq (esitilizer has gone up by 25
percentage points, whilst that of men has increayetl percentage points. This is a
remarkable difference which indicates the perst#erof substantial gender
differences in the access to and use of produstwets.

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

We now look at how female and male smallholdersipce their cocoa to test

for differences in the factor proportions used lo@irt managed farms, and test for the
existence of gender difference in the efficiencydfduction.
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5.  Gender differences in land productivity: Andyzing the inverse relationship
between yields and land size

To analyze empirically the existence and deterntgan yield difference between
men and women farmers we test the following thesearch hypotheses:

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

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

3. What is the size of the untapped yield potentialfemale managed cocoa
farms?

The starting point of the discussion is the inverskationship between land
productivity and farm size. The direction of thislationship has longed puzzled
economists because understanding the sources ®f etinpirical regularity has
important yet very different policy implications.

If small plots were intrinsically more productiviean large pieces of land, then
land redistribution would increase overall agriawdl productivity. However,
alternative policy prescriptions would be requirethe inverse relation were caused
by market failures in the labor and credit markdtse two most likely scenarios
which we anticipate causing yield estimates toediffy gender are: i) differences in
factor proportions (i.e. labor to land ratios) asdarms of different size; and ii) the
existence of scale-related distortions in factorkeis that cause input utilization and
output/input ratios to vary systematically with rfarsize. We briefly review the
consequences of both these outcomes.

1. Variable factor proportions. Feder (1985) notedt thader constant returns to
scale, the explanations for the puzzle are likelgépend on market failures that
simultaneously prevent land subdivision and distbe shadow price of some
productive factors.

2. Scale distortions. Carter (1984) argues that pacal rhouseholds apply family
labor more intensively because the opportunity cafstheir time is low. If
imperfections in the labor market cause the shaglaee of time of the poorest to
differ from the market wages, then the mode of potidn of the poorest (which
uses more intensively household labor) generatemtierse relationship.

To test these different hypotheses we estimatentieasive specification of a
Cobb-Douglas production function in its log-lindarm:

[1] log(yield,) = a, +b,logx+g, age treesq D black podl, D spray rainfal]

Where yield is defined by the volume of output peit of land (hectare) is a
vector of all productive inputs — labor, fertilizemsecticide, and agricultural
equipment - employed per unit of land (hectare)e Thodel in equation 1 is
augmented to account for other variables that éedyl to affect the production
outcome: the age of the tree stock, whether tha feas been affected by black pod,
whether the farm was sprayed against tree pestsaamonthly measure of district
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level rainfall. Given the panel component embedoethe data, we estimate the
model by fixed effects to control for all time imient unobservable characteristics.

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

Table 3: Yield regressions - Fixed effect model

(1) (2) (3) 4) ()
Dep. Var is: kg Full Men Women Men — disag. lab Women - disag.
cocoa/ha sample 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 blacl -0.11 -0.14 0.27 -0.14 0.29
pod
(0.08) (0.09) (0.25) (0.09) (0.24)
AMean 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 farnfs) 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 siz¢ 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 e¢ohfor farmers not using inputs (fertilizer,
insecticide, agric equipment) where used in alfesgions but are not reported. Robust standard
errors are in parentheses. Statistical significdeeels are marked as follows: * significant at 0%
** gignificant at 5%; *** significant at 1%. ” notogged variable.
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A number of important observations stand out froebI& 3.

First, the inverse relationship (as expressed lgy dbefficient of land) is
consistently negative and statistically significaaross all regressions, suggesting
that — once all other productive inputs are cofetbfor — production outcomes are
higher on smaller plots.

Second, columns 2 and 4, 3 and 5, explore theti@rian yields between men
and women managed farms for comparable specifitaind the production function.
Farms controlled by women generate significantgher output per unit of land: the
regression results for their production functiohsw a coefficient on land which is
16 (columns 2 and 3) and 27 (columns 4 and 5) perggher than that found on
male managed regressions. Given that constanneetarscale were not rejected for
any of these modefs, this result indicates the existence of gendeewihces in the
use of factor proportions.

Third, labor is the only productive input with a siive and significant
contribution to women’s yields. In columns 2 andhss variable is aggregated
between its household and hired component andtith&ed coefficient shows that a
10 percent raise in this input contributes to araige of women yields. The size of
the elasticity of labor on yields on male managecba farms is — on the other hand -
marginal and statistically not significant. In coins 4 and 5 we further tease out this
result by disaggregating the two labor componemthbw that it is hired labor which
brings a positive and significant contribution tomen yields (with a 0.09 elasticity
coefficient). This finding is surprising given whia known about the high cost of
hiring labor to all cocoa farmers. While the dasedi in this analysis is silent on how
women farmers have hired more labor per unit ofi laver this period, Table 2
provides the evidence underlying this result. Betw@002 and 2004 women have
increased by 84 percent their use of hired laborupé of land against a 69 percent
increase in the corresponding variable on male-geshdarms. Given that it is hired
labor which is scarce and expensive to poor praguféigneri, 2005), this gender
difference in factor proportions determines thensigant impact of hired labor
observed on women vyields’ regressions. Furtheritgtige research is required to
understand the reasons for this difference. Among other results from the
regression, we note that the estimated elasticftyfettilizer on vyields is not
significant. Vigneri (2008) explains this result bliowing that fertilizer use is — as
expected — a significant determinant of yields otie® variable is instrumented to
capture its effect when combined with good farnpnactices.

5.2 Simulating women'’s yield potential under condions of equal access to
inputs

The main two findings from the regression analyasve — a larger inverse
relationship between yields and land size, anchitbleer (hired) labor productivity on
female cocoa farms — suggest that female farmens at#ain higher levels of
production on smaller parcels despite their lows af productive inputs (as seen in
table 2). The question thus arises: if women hagsxto (and therefore applied) the
same level of inputs as male farmers, what woulthbe yield potential?
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To answer this question we used the coefficiedsiftvomen’s production function
estimates and men’s mean values of fertilizer arsggticide to predict the yields
obtainable on women controlled farms. The simulatefficients were then
compared with the predicted value of output ingpecification in column 3 of Table
3 (i.e. using the mean values of these inputs amalie farms). The results of this
simulation exercise show that if women appliedgame level of inputs as men, their
yields would further increase by 19 percent. Beeate size of this rise is larger than
the difference in the mean values of men and woyields, the implication is that
women can manage cocoa farms better than menhéitlimited ability to access
non-labor input markets inhibits this potential.

5.3 Summary

The economic analysis of comparable production tfans for men and women
farmers generated three main results.

First, a significant inverse relationship existdween cocoa yields and farm
size. This result is stronger on women-managehdasuggesting that women are
more productive on the intensive margin than th®ite counterparts, suggesting their
ability to use factor proportions more efficiently.

Second, and in the context of the unique cocoaymtazh boom captured by the
data used in this paper, we have shown the greatgribution of hired labor on
women’s yields, a result which comes about throtlgtir ability over the period
studied to hire in more labor per unit of land ail#she household.

Finally, and critically for the underlying questioof this paper, a simple
simulation exercise has shown that giving womeresgdo the same level of non-
labor inputs as men proves them to be better masage smaller landholdings, a
result which is hindered by the restrictions thegefin accessing input markets.

6. Conclusions and policy recommendations

Ghanaian women rank high in the international Gemldpiity Index for their greater

degree of economic and personal autonomy among watsewhere in Sub-Saharan
Africa. This paper sets out to investigate thedemce around this notion for a
particular group of women in the country: rural cadarmers.

The paper’s objective is to understand why womeméas remain a very low
share of the cocoa farming population, and whatldveahance their participation in
the production of and benefits to be gained from ¢hlitivation of the tree crop, a
necessary condition for improving their livelihoadd — ultimately — to facilitate their
socio-economic empowerment in the household asddrety.

To address these research questions, we combimzassion of the existing
literature on the socio-economic dimensions of gendequality with a quantitative
analysis comparing cocoa Yyields, their determinarid the different productive
constraints faced by men and women farmers.
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We begin with a discussion of three interrelatedtes to women’s economic
and social empowerment: (§ccessto and control of resources; (iggency (the
ability to use these resources to bring about ngpodunities); and (iijpchievements
(the attainment of new social outcomes).

Using panel data collected over a period of boonsimgpa production (2002 to
2004), a simple statistical description of gend#erences in the sector reveals that
women’saccessto and control over productive resources remaery \imited for a
number of reasons: women are less educated, deltbraaller plots of land, and use
inadequate amounts of inputs which are criticaleiohancing land productivity (such
as fertilizer and insecticide). The evidence wéhgatlso suggests that whilst female
farmers tend to be more labor constrained becatistomestic obligations, they
obtain comparable yields to those observed on mamaged farms, and so they are
able to use efficiently their limited productive resoes. In particular, we note that
the labor productivity (production per unit of labemployed) on female-managed
farms is higher than that on male-managed plot,vemdpeculate that this may result
from the better level of supervision that womenreise on the farming tasks carried
out on their farms.

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

Finally, and critically for the question posed by tpaper, we show that if
women had better access to non-labor inputs thayldvobtain even higher yields.
We take this finding as evidence that female fasrean be as productive - if not
more so - than their male counterparts, howeveir g@nomicachievementsare
hindered by the persistence of important imbalancebeir ability to access input
markets.

In conclusion, whilst more empirical research ieded to understand women’s
ability to utilize resources efficiently — in pamtilar their use of hired labor — the
evidence of the paper has shown thatghecessof women’s economic and social
empowerment in Ghana would through cocoa farmingassible. This, however,
would require a significant shift in prevailing poés, frameworks and regulation
targeting more gender balanced opportunities teesscanput markets and credit
services to facilitate women'agency intended as their ability to untap their
productivity potential.

Addressing and correcting the gender-specific caimgs discussed in this paper
is a necessary step to bring Ghana to a more elist@ibution of the remarkable
benefits it has achieved in the last ten years afnemic growth and poverty
reduction.
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ANNEX

Table Al: Percentage change in inputs underlying productioctfon 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 coco2002 5.05 511 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 1197 0.68
2004 10.36 11.31 0.95
Average 10.78 11.62 0.83

Notes: All variables are in logs. Source: Ghana CocoamiEas
Survey, 2002 and 2004 rounds.
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Figure A.1: Ghana’s cocoa belt and survey sites of Ghana daco®ers survey
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Notes

1 In patrilineal societies men and boys are graptémary rights of inheritance of land and propeemd women
and girls are only granted user rights mediatedugjin their relationship to men. Among matrilineafrenunities
the male’s acquired property becomes family propend is distributed to his family in accordancethwi
customary law — however, the composition of the 'mamatrilineal family does not include his wife aalildren.
In this regard, while women benefit in some casemfmatrilineal inheritance, they generally do solineage
members and not as wives or children.

2 The information from this dataset was matched:@nparability purposes to the panel data employetd rest
of the paper by looking at the same three regiéshdnti, Brong Ahafo, and Western), and by defiringoa
farmers using the same criteria (see discussi@eation 4.2).

% See Figure Al for an overview of the geographicalerage of the survey.

4 Table A1 in the appendix illustrates the meanvalyes of these and other variables underlyingeheession
analysis that follows in section 5.

® The Ghana Living Standards Survey reports thaie88ent and 72 percent of cocoa farms is managedwaned
respectively by female and male smallholders.

® Constant returns to scale (CRS) were tested for amid oot be rejected when estimating the non-irivens
specification of the production function. Theseautessare available from the authors’.

" As shown in Table A1 which reports the mean lagsformed values of the production function vagabl
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