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Abstract

Specialization in labor-intensive export crops, such as organic cocoa, can exacerbate gender
inequality if production and revenues fall under men’s control and the additional labor burden
falls on women. However, evidence on the implications for women’s empowerment in value
chains that combine certification with other supply chain initiatives remains limited,
particularly outside of West Africa. Using gender-disaggregated data from cocoa farm
households in Peru, we examine how participation in certified organic cocoa production is
associated with the intra-household division of labor and domains of women’s empowerment
within the so-called sustainable segment of the value chain. We find that in certified organic
cocoa farming households, women spend more time working on farm and in cocoa-related
activities. However, this does not translate into an overall increase in their workload, as we
find that women in certified households are less likely to have an off-farm occupation. We
complement the analysis on women’s time use by exploring women’s time-use agency by
certification status, confirming that overall workload varies by gender, yet not with
certification. Furthermore, we show that women’s increased participation in organic production
is associated with greater decision-making power around cocoa farming. At the same time, our
findings reveal that women in certified organic households are less likely to have an individual
income. Hence, we recommend that initiatives for environmentally sustainable cocoa
production consider the intra-household labor division and time-allocation inequities to better
integrate gender equality into their strategies.

Keywords: Time allocation; Sustainability standards; Labor; Women’s empowerment; Peru;
Cocoa
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1. Introduction

Globally, we are off track in achieving Sustainable Development Goal 5 - reaching gender
equality and women’s empowerment (UN DESA 2023). Gender equality is important both as
a human right and as a lever for change to achieve multiple socioeconomic outcomes (Njuki
2021). Women in agriculture, in particular, face several constraints that limit their access to
productive resources, decision-making power over income and production, time allocation,
participation and leadership in their communities (Quisumbing and Doss 2021). Cash crop
specialization and commercialization further exacerbate inequalities, since often men take
control of crop’s revenues at the expense of women (Katz 1995; Njuki et al. 2011; Fischer and
Qaim 2012; Chiputwa and Qaim 2016). This is the case for tropical export crops such as cocoa
(Bymolt et al. 2018), also in Latin America (Barrientos 2014; Gumucio et al. 2016; Kuhn et al.
2023). The development of farmers’ cooperatives with inclusive business strategies and
sustainability standards creates a sustainable segment of the value chain which aims to
countervail these effects (Fischer and Qaim 2012; Handschuch and Wollni 2016; Oberlack et
al. 2023). However, it remains unclear whether and to what extent gender inequality persists
within these global value chain segments. A better understanding of the implications of
specializing in environmentally-friendly production for the intra-household division of labor
and women’s empowerment is crucial to address gender inequality and promote sustainable
development for all. Therefore, this paper aims to analyze how organic certification is related
to women’s time use and empowerment in cocoa farming households in Peru.

Studies analyzing the gendered effects of tropical export crop specialization primarily focus on
oil palm and coffee, often in relation to commercialization and voluntary sustainability
standards (Chiputwa and Qaim 2016; Meemken and Qaim 2018a; Etuah et al. 2020; Mehraban
et al. 2022; Kubitza et al. 2023). The proliferation of sustainability standards push farmers to
focus on certifiable crops (Vellema et al. 2015; Meemken 2020). The effects on labor intensity
and the division of labor within the household depend on the production type and prevailing
social norms. Specialization in relatively less labor intensive crops can reduce women’s
participation and on-fam labor (Kubitza et al. 2023) leading to a decrease in women’s decision-
making power (Mehraban et al. 2022). Contrarily, specialization in labor intensive crops can
increase women’s participation and potentially their control over income and assets. The latter
depends on the effectiveness of gender measures in promoting gender equality within the
household (Meemken and Qaim 2018a). At the same time, additional labor requirements, e.g.

under organic certification schemes, can increase on-farm labor, and worsen women’s



workload and overall time poverty (Lyon et al. 2010; Bolwig 2012; Lyon et al. 2017). This
suggests that it remains unclear whether women benefit in terms of economic empowerment
as farm production becomes more specialized, and sustainability standards and regulations
proliferate in the cocoa sector.

The evidence on the gendered effects of certified cocoa specialization is scant, especially in
contexts different from Africa (Armbruster et al. 2019; Skalidou 2020; Tennhardt et al. 2022;
Kuhn et al. 2023), and almost nonexistent in the case of certified organic cocoa (Traldi 2021).
This is surprising given that in the case of Peru, cocoa production has quadrupled in the last 20
years and the country became the second-largest producer of organic cocoa and third-largest
of organic-Fairtrade cocoa (Huetz-Adams et al. 2022). Furthermore, the participation of
women in agriculture increased in the last two decades both in absolute and relative terms
(Minam 2021). Yet, gender inequality in rural areas remains widespread, in terms of unequal
distribution of unpaid work and time burden (OECD 2022), land ownership, and access to
credit (Petrics et al. 2022). The only study shedding light on the effects of cocoa specialization
on women’s participation and time use finds that, while women are interested in cocoa
production, their participation is constrained by their time poverty (Armbruster et al. 2019).
However, the small sample size, the lack of data on men’s time use, and the focus solely on
time allocation as an empowerment domain limit the analysis of intra-household dynamics.
We contribute to the extant literature by exploring how certified organic cocoa production is
associated with the intra-household division of cocoa labor and domains of women’s economic
empowerment within the sustainable segment of the cocoa supply chain in Peru. Unlike
previous studies using isolated empowerment indicators (Chiputwa and Qaim 2016; Meemken
and Qaim 2018a), we measure women’s empowerment using the abbreviated Women’s
Empowerment in Agriculture Index (A-WEAI), increasing cross-country and cross-study
comparability (Alkire et al. 2013; Malapit et al. 2017). In addition, we examine gender parity
within the household and the differential effects on women’s empowerment and labor relative
to men in the same households. Differently from the study in Peru by Armbruster et al. (2019),
we leverage detailed data on both women’s and men’s labor and time allocation. Finally, we
complement quantitative measures of time use with the recently developed time-use agency
module that better accounts for women’s preferences and agency over their time (Sinharoy et
al. 2023). Therefore, using a mixed-method approach, we integrate qualitative and quantitative
evidence to examine the gendered implications of sustainability standards (Lyon et al. 2010;
Lyon et al. 2017; Meemken and Qaim 2018a).



The paper is organized as follows: Section 2 presents the study context, while Section 3 outlines
a conceptual framework. Section 4 describes the data, the variables used in the analysis, and
the statistical methods. Both descriptive and econometric results are presented in Section 5 and
discussed in Section 6. The article concludes in Section 7.

2. Study Context

Cocoa Specialization in Peru

Differently from the colonial tights of cocoa production in West African countries such as
Ghana and Cote d’Ivoire, the cacao tree is native to the Amazon region of Peru, Ecuador, and
Colombia. 90% of fine flavor cocoa is exported by Latin American countries (ICCO 2024),
which remain the most suitable area for cocoa cultivation amidst climate change effects (FAO
and 11ASA 2025). Under these conditions, Peru has become one of the eight largest cocoa
producers as cocoa production increased by four times from 2000 to 2020 (FAO 2021). The
increase in both area and yields of cocoa production transformed non-producing cocoa regions,
such as San Martin, into major cocoa producing departments (Blare et al. 2020). Cocoa
expansion has been promoted as an alternative development program aiming at eradicating
illicit coca cultivation, and lately also as a national climate change mitigation strategy (Nash et
al. 2016). The program carried out by the Peruvian Cacao Alliance, a public-private partnership
led by the Peruvian Government and the United States Agency for International Development,
boosted specialization in cocoa production by organizing farmers in cooperatives, providing
inputs, assistance, trainings, and export channels. This favored the proliferation of supply chain
sustainability initiatives and sustainability standards, mainly Fairtrade and organic. Around
half of total land under cocoa cultivation is devoted to organic cocoa or is under transition to
organic cocoa, with Peru having the second-largest organic cocoa area in the world (Willer et
al. 2022).

Sustainability Standards and Initiatives in Peruvian Cooperatives

Sustainability certifications and initiatives often occur at the producer organization level and
almost all certified producers in Peru belong to a producer organization (Boonaert et al. 2024).
Around one third of cocoa producers belong to farmer organizations that are members of the
Peruvian Association of Cacao Farmers (APPCACAOQO) (APPCACAO 2020), which however
does not include all cocoa farmer organizations in the country. While female workforce in
agriculture (Minam 2021) and in the cocoa value chain (Gumucio et al. 2016), as well as the
number of women cocoa producers (CAMCAFE 2025) have increased, women’s formal

membership in cocoa cooperatives remains low. In 2021, the Peruvian law N°. 31335
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recognized the right of members’ spouses, including de facto spouses, to become cooperative
members. It also established a five-year timeframe for cooperatives to ensure that the
proportion of women in their governing bodies aligns with the proportion of female members
in the cooperative (El Peruano 2025). In line with the legal framework, producer organizations
combine multiple certification schemes with inclusive strategies at the community level,
supported by trusted buyers and NGOs (Oberlack et al. 2023).

3. Conceptual Framework

Organic Certification and Time Use

The framework in Figure 1 depicts the mechanisms through which certified organic cocoa
production influences women’s workload and empowerment. A male-dominated, agricultural
income-generating activity can bring about an increase in women’s participation and labor
(Katz 1995), especially when the agricultural activity is more labor intensive and women are
mainly engaged in domestic work, given the low opportunity cost of women’s labor. Cocoa
farming typically comprises several labor-intensive tasks, such as pod collection and pod
breaking, which are often performed by women and children during the main harvest season
(Nkamleu and Kielland 2006; Effendy et al. 2019). Women are also more likely to engage in
activities like grafting, planting, and cooking for hired workers. As shown in Fig.1, a
mechanism through which labor requirements of cocoa organic certification can affect men’s
and women’s workload is through higher demand of manual labor for weeding, pruning, and
organic fertilizer application (Bandanaa et al. 2021), due to the prohibition of synthetic
fertilizers and chemical pesticides (Meemken and Qaim 2018b). The division of labor within
the household depend on prevailing gender norms (Arora and Rada 2020), restricting women
from performing certain “male” activities, such as land preparation, or expecting their
contribution in activities like cooking for family members and hired workers (Bymolt et al.
2018).

Therefore, we expect that organic production requirements (Fig. 1) will increase labor demand
for women, men, and hired workers. Specifically, we hypothesize that organic cocoa
certification leads to an increase in women's labor on cocoa farms, as the opportunity cost of
dedicating more time to farm work is lower for women than for men (Hypothesis 1).
Consequently, women's overall workload is likely to increase, as they are also expected to carry
out additional tasks, such as cooking for hired workers and household domestic work
(Hypothesis 2).



Only looking at the change in women’s time allocation due to an increase in women’s time
spent on cocoa farm activities leaves out women’s time-use preferences, time-use agency,
social expectations, and gender-norms-based responsibilities (Eissler et al. 2022). Similarly,
being empowered or disempowered in terms of time use, does not reveal whether the
individuals have “the confidence and ability to make and act upon strategic choices about how
to allocate [their] time” (Eissler et al. 2022). Certified organic production influences women’s
time use depending on local social norms and the individual woman’s agency over her time
(Sinharoy et al. 2023). Therefore, we integrate the concepts of time use and time-use agency
in our framework, building on the work by Pierotti et al. (2022).

Fig.1. Framework — Sustainable Segment of the Value Chain.

Fairtrade-Organic certified cooperatives with gender measures and strategies

A

v

Men’s cocoa labor Family labor ratio

ORGANIC
CERTIFICATION
-manual weeding . | Engagement in
-pruning Women’s cocoa labor cocoa activities WOMEN’S
-organic fertilizer A\——————— -T- I S _/: EMPOWERMENT
application .

Cooking for hired workers

T R

“.._ Time-use agency __.°

Hired cocoa labor

Given time and resource constraints, individual and household economic interests as well as
social norm-based expectations determine the labor supply in agricultural households?® (Pierotti
et al. 2022). Social norms influence how women and men spend their time, and in patriarchal,
rural societies women are often responsible for unpaid domestic and care work, while
performing other farm and off-farm activities (Arora and Rada 2020). We refer to these gender-
related norms as norms embedded in people’s lives as non-written expectations for women and
men (Cislaghi and Heise 2020). This could lead to women being overburdened by their
workload. Following Arora and Rada (2020), we define a woman’s awake time as the total

time she spends on on-farm work (W), off-farm work (4,), domestic work, including both
household chores and care work (W), and leisure and other personal care activities? (W,):

(1) W =W+ W, + W, +W,

1 While we borrow the general conceptualization of women’s time use constraints, economic incentives, and social
norms, we acknowledge that in Latin America there is no classification between women’s plots and men’s plots,
differently from the sub-Saharan African context (Doss 2018).

2 For simplicity, we group leisure, grooming, resting, and eating into a single time category in the framework.
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Similarly, one can define man’s awake time as:

2 M = M; + M, + M.+ M,
Assuming the existence of social norms determining individuals’ time use (Burda et al. 2007)
and non-separability of production and consumption decisions in faming households, the utility
function of a woman based on the above time equation can be written as a function of the utility
coming from consumption and disutility of labor (Arora and Rada 2020). Following Burda et
al. (2007):

1 n n —_
B Uwoman = € = 5= (X, (Wi = Wpi))? = 2 (X, Wi = Wey))?
Where C is the woman’s consumption of goods and services; v refers to her inverse disutility
of work, ) :(Wk — Why) is the sum of the differences between actual women’s work activity

k, where k is women’s on-farm, off-farm, and domestic work, and pk combinations of her
preferred time allocation for the same activities;  is a social norm parameter representing the
expectations of family and community, negatively affecting woman’s utility when her
preferred time allocation differs from the expected time allocation of activities k for women in
her family and community (IW,,) (Arora and Rada 2020). We consider women’s preferences
about time allocation capturing the positive utility deriving from preferred time allocation WW7,.
This allows us to incorporate factors such as time-use preferences, agency, and social norm-
based expectations into the utility function (Sinharoy et al. 2023).

Hence, an increase in farm labor demand due to certified organic cocoa production decreases
a woman’s utility, when it increases the difference between her actual work and her preferred
work allocation. A shift from off-farm activities and domestic activities to organic cocoa farm
activities is positive in terms of utility, when this is in line with her time allocation preferences.
Conversely, any change in her workload increasing this difference would negatively affect her
utility. Similarly, when women are expected to contribute more on cocoa farms due to the

higher labor demand, the difference between preferred time allocation W}, and expected time

allocation W, increases. This change, influenced by the social parameter p, decreases their
utility.

Organic Certification and Women’s Empowerment

Following Kabeer (1999), we build on the definition of individual empowerment as “expansion
in people’s ability to make strategic life choices in a context where this ability was previously
denied to them”, and focus on the dimension of agency and gains in agency as measurements
of individual empowerment (Trommlerova et al. 2015). Certified organic production, both

directly and through its effects on women’s participation in cocoa farming and workload, can
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have heterogenous implications for women’s overall empowerment and for empowerment
dimensions beyond workload (Fig. 1) (Njuki et al. 2011; Johnson et al. 2018). In particular,
shifts in intra-household labor division may influence their decision-making power and control
over income, while also potentially redefining their roles and responsibilities (Doss and
Gottlieb 2025).

As organic cocoa production increases women’s engagement in farm and cocoa-related
activities, we hypothesize this is associated with a higher involvement of women in production
decisions regarding farming activities in general and cocoa farming in particular. This is in line
with evidence from Latin America which finds a positive association between women’s field
work and agricultural decision-making (Twyman et al. 2015). However, the current literature
remains unclear on whether higher participation in certified crop production leads to a decrease
in women’s participation in off-farm activities (Meemken and Qaim 2018a), resulting in a loss
of decision-making power in other domains and a missed opportunity for individual income,
as opposed to household farm revenues. Ruben and Fort (2012) provide evidence of a decline
in off-farm employment and income from other activities as certified Fairtrade farmers
specialize in organic coffee production.

Women’s control over income use can also be strengthened through their involvement in farm
activities, especially if they are homemakers without an existing individual income. For
instance, cooperative-level strategies recommended by certification schemes, such as
conditioning payments on the presence of both spouses, can enhance women’s control over
cocoa revenues (Chiputwa and Qaim 2016). Producers are encouraged to attend regular training
sessions held at the cooperative or within their community, with the option for their spouses to
participate as well (Lopez Quirds 2020). However, this is not exclusive to members of certified
organic cooperatives and is not implemented in all certified cooperatives. Attending leadership,
skills, and gender awareness trainings can positively influence women’s control over income
use (Morgan and Zaremba 2023).

External partners and NGOs often support the creation of women’s committees and other
women-led business groups within the cooperatives (Morgan and Zaremba 2023). Moreover,
the Fairtrade Premium that cooperatives receive can be used for these purposes (Meemken and
Qaim 2018b). However, traditional gender norms and membership requirements, e.g., farm
area or time commitment, can limit women’s membership (Das 2014). Lyon et al. (2017) found
that women’s time constraints were further exacerbated by women’s participation in

cooperative meetings and training. The overall effect on women’s group membership domain



remains unclear and depends on each cooperative’s rules. In rare cases, for instance, the
membership status in a producer organization is extended to the partner (Sellare et al. 2023).
Established partnerships with buyers and financial institutions as well as NGOs can help
cooperatives facilitate access to credits for their members and members’ spouses (Oberlack et
al. 2023; Gallagher et al. 2020). To what extent the cooperative is able to supply credit depends
on its financial and operational resources. Moreover, women’s access to financial services
hinges on meeting the eligibility criteria in terms of assets and income sources.

Therefore, we hypothesize that the relationship between organic certification and women’s
empowerment is unclear, potentially leading to heterogenous effects across different

empowerment dimensions.

4. Materials and Methods
4.1 Sampling and Data

Between April and July 2023, we carried out a structured survey as well as semi-structured
interviews, focus groups discussions, and key informant interviews in San Martin, Huanuco,
and Ucayali regions (Fig. 2). The area represents around 60% of total national cocoa production
(Midagri 2023) and was largely targeted by the abovementioned cocoa expansion program. We
used a stratified sampling strategy. First, we compiled a list of cocoa cooperatives in the study
area by using national official registries and integrated them with the list from APPCACAO.
Second, we contacted managers of those cooperatives with multiple sustainability standards
and diverse sustainability initiatives to ask for their interest in participating in the study. From
the final 10 cooperatives which accepted to participate, we obtained the list of members and
stratified the members’ population by sex. We randomly selected households to sample an
average of 30 women members and 30 men members from each cooperative. Our final sample
consists of 566 households, of which 484 are dual-adult households and 82 are female-adult-
only households, resulting in 1,050 individuals that were interviewed.

Given our focus on this segment of the cocoa value chain, we excluded cocoa farmers who are
not members of a producer organization. As mentioned in the country context, finding a
suitable comparison group in the case of Peru, where certification and membership in a farmer
association overlap, is challenging (Boonaert et al. 2024). Furthermore, as we are interested in
exploring gender dynamics and women’s empowerment, we selected only dual-adult
households and female-adult-only households, whereas male-adult-only households were

excluded, if randomly sampled (Malapit et al. 2019).



We carried out a household-level and farm-level survey with the person responsible for cocoa
production in each household (who we refer to as the cocoa manager®), as well as separate
individual-level surveys with the cocoa manager and other primary adult of a different sex in
the household, most of the time the cocoa manager’s spouse. The first questionnaire captures
a range of demographic, socioeconomic, farm, and plot characteristics, while the individual
questionnaire comprises the entire A-WEAI and time-use agency survey modules.

We collected qualitative data following the Qualitative Research Protocols developed by IFPRI
Qualitative Team (2018). Particularly, we conducted semi-structured interviews and life
histories with cocoa farmers, as well as key informant interviews with market traders, NGOs’
staff, and community leaders in the pre-data collection visit in November 2022. Focus groups
discussions with 15 participants — two groups with women only and two with both men and
women — were conducted in two communities to explore local understanding and perspectives
on time use, gender roles and norms, intra-household division of labor. In each cooperative, we
interviewed the manager and staff to gather data on cooperative characteristics and services, as
well as seasonality patterns in cocoa production.

Table Al in the Appendix provides an overview of cooperatives’ characteristics. All
cooperatives in our sample are certified Fairtrade, except for one cooperative that was in the
process of becoming Fairtrade certified. All the members of a Fairtrade certified cooperative
are also Fairtrade certified, since the certification is at the producer organization level. When
selling cocoa beans under the Fairtrade certification, the cooperatives receive both a minimum
price and a price premium that allows them to finance services and projects for the cooperative
members, as listed in table Al. Unlike the Fairtrade scheme, the organic certification is at the
farm level, and the price difference or premium is paid to the farmer on top of the minimum or
market price. At the time of our visit, the organic premium directly paid to the producers was
300USD per metric ton, and this translates into higher cocoa prices at the farm level. Given the
national promotion of organic cocoa cultivation, most cooperative members are certified
organic. As recommended by the certification schemes, cooperatives provide trainings and
technical assistance to their members.

3 In the paper, we use the term cocoa manager simply to identify the person responsible for cocoa production as
the one who could provide the most complete information about household cocoa production during the interview.
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Figure 2. Study area in the Peruvian Amazon.

® Sampled households

Regions

[ Huanuco
[ San Martin
[ Ucayali

4.2 Measurement of Key Variables

Time Use and Time-use Agency

Following previous studies on time use (Malapit et al. 2019; Mehraban et al. 2022), we use a
24-hour recall instrument to assess the primary activities women and men performed the day
before the interview. We interviewed both primary man and primary woman respondents in
each dual-adult household asking whether the day before was a holiday or festivity. In addition,
we further recorded whether the respondent simultaneously performed any secondary activity
and childcare-related activities, as second or third activity.

We assign primary and secondary activities to the six categories: farm work, off-farm work,
sleeping and resting, personal care and eating, household chores and care work (children,
elderly), and leisure (Mehraban et al. 2022). Overall workload is computed as the sum of time
in minutes spent on farm work, off-farm work, household chores and care work.

This detailed disaggregation of workload allows to explore how the relationship between
organic certification and workload varies by gender within the same households, and to
disentangle plausible mechanisms of reallocation of time from one activity to another. The

study by Armbruster et al. (2019) shows that clock time is incorporated in the culture of
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Peruvian cocoa farmers, however we recognize the limitations and bias of such a construct
(Sinharoy et al. 2023). Therefore, we complement quantitative evidence on time use with data
on individual time-use agency, a recently developed construct to measure both intrinsic and
instrumental agency of women over their time (Eissler et al. 2022). Given that the survey
module is still under validation, we rely on the original questions and cautiously comment on
the final responses* (Sinharoy et al. 2023).

Intrinsic time agency refers to 1) the awareness of inequality in women’s and men’s time
allocation as well as in their rights, and 2) the confidence and self-efficacy to act upon their
time allocation. Using a four-point Likert scale, we first asked the respondents to indicate their
level of agreement with statements referring to satisfaction with how time is spent on working,
leisure activities, household duties, and whether the latter hinder their participation in other
preferred activities.

The same scale was used by the respondents to express 1) their perceptions of gendered
differences in: power to change one’s daily schedule, time for sleeping, time for leisure
activities, amount of time for women’s responsibilities compared to men’s responsibilities.
Lastly, respondents indicated 2) to what extent they agree that they feel confident in: changing
their daily schedule, asking a household member to do some of their household duties, asking
to help with taking care of children or other family members, and changing the amount of time
they spend on paid work.

In addition, we look at instrumental time agency as the power to decide when and the amount
of time one spends to perform activities in line with their preferences, goals, and aspirations
(Sinharoy et al. 2023). Respondents indicated to what extent they make their own decisions
regarding: daily schedule, agricultural activities, job or other paid work, household duties, care
work, friend/family visits, shopping, participation in social gatherings, participation in

community and cooperative meetings, leisure activities, sleeping or resting.

Division of Cocoa Labor

Measuring time allocation using a 24-hour recall interview may not capture seasonal variations
in women’s and men’s farm labor (Sinharoy et al. 2023). Although cocoa beans are harvested
all year around in the study area (Midagri 2023), we purposively selected the period of the

main cocoa harvest season when most family members are involved in on-farm activities®, and

4 We do not report and discuss the results of the complete time agency survey module in this version of our paper.
For further details on the survey module, please refer to Sinharoy et al. 2023.

5 Data collection in the Peruvian Amazon is not recommended during the rainy season, from January to April, due
to recurrent floods.
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carry out pruning, harvesting, and post-harvest activities. Therefore, we asked the cocoa farm
manager to recall the number of days worked on cocoa farm in the previous 12 months by the
following groups: cocoa manager, male household members, female household members,
female hired workers, male hired workers. We include hired workers in our analysis to better
understand labor changes and the division of labor across certified organic and non-certified
households. To help the respondent, the days were reported by type of activity: 1) land
preparation, planting, grafting; 2) chemical fertilizer application; 3) manure or organic fertilizer
application; 4) weeding and pruning; 5) shade tree maintenance 6) harvesting 7) post-harvest
activities, and 8) cooking for hired workers. Including cooking for hired labor as activity allows
to partly capture those tasks related to cocoa farm activities often not considered in cocoa
farming and overlooked in studies looking at women’s labor productivity (Doss 2018; Doss
and Gottlieb 2025).

For each household, we measure changes in women's labor relative to men's labor in cocoa
production by calculating two ratios: the ratio of women's cocoa labor to men's cocoa labor at

the household level, and the share of women's cocoa labor in the total household cocoa labor.

Women’s Empowerment Measure

To answer the question on the relationship between organic certification and women’s
empowerment, we carried out the individual-level survey designed to compute the A-WEAI
indicators. The WEAI developed by Alkire et al. (2013) is particularly suitable to measure
women’s empowerment in rural areas in terms of five domains - production, resources, income,
leadership, and time - and six indicators - input in production decisions, ownership of assets,
access to and decisions on credit, control over use of income, group membership, workload.
Similar to its predecessor (WEALI), this abbreviated version measures women’s empowerment
and agency in agriculture covering these five domains (Malapit et al. 2017). First, the
production domain is assessed by asking the respondent how much input they had in making
decisions and to what extent they feel that they can make their own personal decisions
regarding the following activities: food crop farming, cash crop (in our case, mainly cocoa)
farming, livestock raising and fish culture (Malapit et al. 2017). The second domain entails two
indicators: ownership of productive assets, e.g. land, and access to and decisions on credit. The
first indicator is measured by counting the number of household assets the respondent owns
either alone or jointly, while the second indicator refers to whether the individual has access to
and can make decisions around at least one source of credit, e.g., from financial institutions or

cocoa cooperatives. As for the production indicators, for control over use of income, we asked
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about both the actual contribution and the extent of participation in decisions around the use of
income from the same activities listed above, as well as around minor - food purchase - and
major -land - household expenditures. The fourth domain refers to whether the respondent is a
member of a formal or informal group in the community, not only agricultural organizations.
Time is the last domain that we measure through the abovementioned 24-hour time allocation
recall to compute the overall workload, considering 10.5 hours of work as the threshold for
time poverty.

The six indicators are weighted and aggregated in the individual disempowerment score,
ranging between 0 and 1, with 1 indicating complete disempowerment®. As a robustness check,
we use the recommended cutoff of 0.20 (20%) for the disempowerment score as maximum
threshold to be considered empowered (Malapit et al. 2015). Additionally, the A-WEAI module
allows to assess gender parity within households. Similar to the cocoa labor ratios, we can
analyze women’s empowerment relative to men in the same households by creating a gender
parity indicator that shows whether the woman is equally empowered as the man in her
household. This approach enables us to examine the association of organic certification with

the empowerment gap between women and men in the same household.

4.3 Estimation Strategies

Inverse Probability Weighting with Regression Adjustment

To answer our research question, we first analyze the association between certified organic
production and women’s and men’s labor on cocoa farms. Then, we descriptively compare
time allocation by organic certification status and gender, complementing this with qualitative
data on women’s time-use agency. Finally, we examine the relationship between organic
certification and women’s empowerment, as well as its association with various empowerment
dimensions. To do so, we use the non-certified group as a counterfactual for the certified
organic group. (Manda et al. 2018). However, issues of selection bias arise when differences
in certain characteristics, both observable and unobservable, between groups explain the
organic certification adoption decision (Horner and Wollni 2021). If these characteristics also
correlate with the outcomes of interest, coefficient estimates for organic certification will be
biased (Manda et al. 2018).

One way to overcome this problem is using the doubly-robust inverse probability weighting

(IPW) with regression adjustment (RA) method, that consists in first computing weights from

& For a thorough overview of the A-WEAI survey and adequacy cutoffs, we suggest referring to Malapit et al.
2015.
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the inverse probability of being certified organic based on observable characteristics (4), and
second estimating the outcome models by certification status using these weights (5) (Ma et al.
2024):

(4) Pr(Org =1) = gX,, a) + &,

®) Yo = f(Xn, B) + vy
where Y}, is the outcome variable, namely, labor days of different groups, and empowerment
outcomes, and X, is a vector of household characteristics determining the certification status.
Depending on the outcome of interest, equation (5) is estimated using a linear model for
continuous variables, a fractional response probit model for bounded score variables, and a
probit model for binary variables. We control for the gender of the cocoa manager, as women
face various constraints decreasing their likelihood to adopt certification (Quisumbing and
Doss 2021), and for cocoa manager’s age and level of education, as previous studies have
shown their relation to the certification decision (Meemken and Qaim 2018a; Sellare et al.
2020). We further include the number of adults to control for family labor availability since
labor constraints can affect the adoption decision (Moser and Barrett 2006). In addition, we
control for cocoa manager’s experience with cocoa, total farm area, a household wealth index
controlling for household assets and living conditions, the distance to input markets and the
cooperative, and cooperative fixed effects (Meemken and Qaim 2018a).
Following previous literature on time use (Picchioni et al. 2020; Mehraban et al. 2022;
Vitellozzi and Giannelli 2024), for the workload outcome variable we further control for
number of children (household members below age 15), number of women and men members,
the household wealth index, total farm area, whether the household has hired labor;
additionally, we account for whether the day before the interview was a holiday (Seymour et
al. 2020). Through an overidentification test, we check that our model is correctly specified
(Table A4). We assess covariate balance using standardized weighted differences between the
two groups, with no absolute difference exceeding 0.25, indicating balance (Imbens and
Wooldridge 2009; Horner and Wollni 2021), as shown in table A5 in the Appendix.
The IPWRA method reduces selection bias based on observable characteristics, yet it cannot
fully capture existing unobservable heterogeneity between certified and non-certified
households: for instance, if members of certified organic households have more
entrepreneurship skills and an open-minded attitude compared to non-certified household
members. We therefore do not claim a causal relationship between organic certification and

the outcomes, and instead refer to the average difference between predicted outcomes (ADPQOC)
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for certified organic under certification and hypothetical non-certification (Horner and Wollni
2021).

5. Results

5.1 Sample characteristics

We first present descriptive statistics both at the household and individual levels, focusing on
dual-adult households. Summary statistics of single-female-adult households are reported in
the Appendix (Table A2 and Table A3). As shown in Table 1, our sample of cocoa farming
households consists of smallholders with an average land area of 10 hectares, of which
approximately one-third is devoted to cocoa’. Half of our sample cultivates only cocoa, either
alone or intercropped with trees, showing high levels of specialization. Women who in the
interview identified themselves as the person responsible for cocoa production make up only
5% in both household types, although the share of women formally registered as cooperative
members is significantly higher. In certified-organic households the share of women
cooperative members is lower compared to non-certified households. Non-certified households
are slightly wealthier than certified households, yet the differences are not statistically
significant.

Individual-level characteristics for women and men in dual-adult households are shown in
Table 2. As mentioned, women are less likely to be identified as cocoa manager, with the
majority reporting homemaking as their primary occupation. A higher proportion of women in
non-certified households engage in off-farm occupations and have a bank account compared
to women in certified organic households. However, women in certified households are more
likely to participate in trainings provided by the cooperative. This trend is also observed among
men farmers: 80% of those in certified households and 72% in non-certified households

received at least one training by their cooperative in the past 12 months.

7 Part of the land is used as fallow forests (purma) and cultivated with other crops and fruit trees. We follow the
farm size classification used in Meemken 2021.

16



Table 1: Descriptive statistics of outcome and control variables for dual-adult households.

Full Sample Certified Households Non-certified Households
mean sd mean sd mean sd

Total cocoa area (ha) 3.56 2.34 3.53 2.37 3.68 2.24
Total land area (ha) 10.15 11.43 10.39 11.83 9.40 10.05
Female cocoa manager (0/1) 0.05 0.22 0.05 0.23 0.04 0.20
Age (years) 53.78 13.40 53.91 13.72 53.37 12.38
Years of education 7.80 3.77 7.85 3.76 7.66 3.84
Manager's experience with cocoa (years) 12.82 6.64 13.14 6.62 11.77 6.65
Female cooperative member (0/1) 0.20 0.17 0.30

Total household income (PEN) 23581.22 21307.99 23459.01 21947.89 23973.37 19195.28
Wealth index (1-5) 3.09 1.41 2.99 1.41 3.41 1.38
Household owns small livestock (0/1) 0.12 0.12 0.13

Household cultivates other crop(s) (0/1) 0.52 0.50 0.57

Household size 3.68 1.47 3.64 1.47 3.80 1.45
No. of adults in HH 2.73 0.90 2.70 0.86 2.81 1.00
No. of children 0.95 1.13 0.94 1.16 1.00 1.01
Distance to input market (min) 36.46 30.09 37.22 30.00 34.04 30.42
Distance to cooperative (min) 38.23 30.73 39.83 31.59 33.08 27.31
Family woman's cocoa labor (days/ha) 17.17 18.17 18.56 19.61 12.70 11.45
Family man's cocoa labor (days/ha) 27.62 19.74 28.06 20.29 26.18 17.87
Ratio women's cocoa labor days on men's days 0.75 1.03 0.81 1.14 0.55 0.44
Share women's cocoa labor days of total family days 0.36 0.20 0.37 0.20 0.32 0.17
Hired labor on cocoa farm (0/1) 0.76 0.76 0.76

Male hired labor (days/ha) 13.09 1541 13.33 16.00 12.34 13.41
Female hired labor (days/ha) 2.55 5.72 2.63 5.83 2.28 5.36
Observations 484 369 115

Note: sd = standard deviations. Household income in Peruvian Soles (PEN).
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Table 2: Descriptive statistics of outcome and control variables at the individual level.

Women in Women in Men in Men in non-
certified HHs  non-certified  certified HHs  certified HHs
HHs

mean sd mean sd mean sd mean sd
Age (years) 49.34 1352 48.00 11.88 53.96 14.16 53.63 12.45
Years of education 6.84 397 691 381 79 371 7797 377
Cocoa manager (0/1) 0.05 0.04 0.95 0.96
Main occupation is homemaker (0/1)  0.86 0.90 0.00 0.00
Off-farm occupation (0/1) 0.17 0.24 0.33 0.34
Has a bank account (0/1) 0.36 0.43 0.47 0.52
Joined a cooperative training (0/1) 0.47 0.41 0.80 0.72
Observations 369 115 369 115

Note: sd = standard deviations.

Figure 3. Female family labor by type of cocoa activity and certification status
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Note: Post-harvest activities are reported as total number of days, as their intensity depends on the quantity harvested rather than total
cocoa area.

5.2 Division of Cocoa Labor

We first test the hypothesis that organic cocoa certification leads to an increase in women's labor on
cocoa farms. In order to do so, we examine the relationship between organic certification and family’s
yearly labor division in cocoa farming activities. Descriptive statistics shows that, on average, certified

organic households use six more days of female family labor per hectare compared to non-certified
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households, while male family labor is only two days higher per hectare (Table 1). There are no
significant differences in hired labor days between certified and non-certified households.
Considering family women’s labor days by activity (Fig. 3), we find women’s labor is higher in
certified households compared to non-certified ones in terms of harvesting, post-harvest, and cooking
activities. Additionally, women in certified households spend about one extra day per hectare on those
activities recommended by the organic standard, namely weeding, pruning, and organic fertilizer
application. Given an average cocoa farm size of 3.5 hectares in certified households, this leads to an
average increase of roughly 3.5 days in female family labor for those activities. The greater
participation of women is also confirmed by the increase in women’s labor days spent on cooking for
workers and bringing food to the farm®.

Table 3 shows the results of the IPWRA for the labor outcome variables. In line with descriptive
statistics, organic certification is associated with an increase by more than 5 days per hectare for a
woman in a certified household. Conversely, the ADPQO® for man’s cocoa labor days in a certified
household is not statistically significant.

We further provide evidence of changes in women's labor relative to men's labor in cocoa production
by estimating the ADPOC for the household ratio of women's labor to men's labor, as well as women's
labor as a percentage of total family labor. The results show that both the intra-household ratio and
share of women’s labor increase with organic certification, further confirming the increase in women’s
participation in cocoa-related activities (Table 3).

As a robustness check, we run the estimation for the full sample of women including single-female-
adult households. The IPWRA result in Table A7 supports our finding that organic certification is
associated with an increase in female family labor in our full sample. Furthermore, descriptive statistics
on women’s labor and hired labor in single-female-adult households are in line with the overall
increased demand for labor in certified organic households compared to non-certified households
(Figures A3 and A4 in the Appendix).

8 In qualitative interviews during the pre-data collection visit and in focus group discussions during the data collection,
women reported that Fairtrade certification requires a minimum wage and meal for hired workers. In our context, this
means women have to prepare more food for laborers and often bring it to the cocoa farm (Laroche et al. 2012). Therefore,
we consider it as an additional cocoa farming-related activity.
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Table 3. Association between organic certification and cocoa farm labor/year/ha.
Non-certified ADPO®  P-value  Obs

PO

Family labor

Woman’s cocoa labor days per ha 13.20 5.36 0.01 484
Man’s cocoa labor days per ha 29.62 -1.56 0.48 484
Woman'’s labor to man’s labor ratio 0.52 0.30 0.00 476
Woman’s labor as percentage of total labor 0.30 0.07 0.01 481
Hired labor

Female hired cocoa labor days per ha 2.01 0.63 0.23 484
Male hired cocoa labor days per ha 13.95 -0.62 0.79 484

Note: Robust standard errors clustered at the district level. Full results in the Appendix (Table A6). For the households with men’s labor
and both women’s and men’s labor equal to zero, the ratio and share cannot be computed.

Table 4: Time allocation at the individual level (only dual-adult HHs).

Women in Women innon-  Men in certified Men in non-
certified HHs certified HHs HHSs certified HHs
mean sd mean sd mean sd mean sd
Time farm work 208.79 189.63 180.34 193.18 261.63 252.58 311.05 232.37

Time off-farm work 83.05 171.81 106.03 194.06 235.86 243.04 198.47 249.26
Time domestic work 33543 180.28 349.40 178.65 4483 80.76 3537 7170
Time leisure activities ~ 134.77 135.12 111.03 95.70 180.70 147.95 183.16 132.31

Time working 646.38 167.08 649.66 151.69 581.11 142.00 583.11 135.57
Time poor (0/1) 0.58 0.57 0.34 0.28
Observations 261 87 301 95

Note: sd = standard deviations. Time spent working (in minutes) during a regular working day, excluding holidays and festivities.

Table 5. Association between organic certification and workload by gender.

Non-certified PO ADPQO¢ P-value Obs
Overall workload
Woman’s time working (in min) 584.15 15.12 0.475 484
Man’s time working (in min) 570.15 -24.10 0.150 484

Note: Only dual-adult households. Robust standard errors clustered at the district level. Full results in the Appendix (Table A8).

5.3 Time Allocation and Time-use Agency

Table 4 shows descriptive statistics of women’s and men’s time allocation on the day before the
interview. In certified households, women tend to spend slightly more time on farm work and less on
off-farm work activities compared to women in non-certified households, consistent with their lower
engagement in off-farm jobs. As mentioned in the conceptual framework, women are often seen as
responsible for household chores and elderly/child care, measured as domestic work: significant
differences between the group of women and men can be observed, independently from the
certification status. Table 4 also shows the gender differences in time spent working on other activities,
such as on-farm and off-farm, as well as leisure time. The time women spend on farm work relative to
men is also greater in certified households than in non-certified households.

Both groups of women spend almost 11 hours per day on work activities, on average, with 60% of

them being time-poor (Table 4). When asked about gender differences in workload and time allocation,
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women in focus group discussions highlighted the burden of balancing both productive and domestic
activities, as well as their preferences: “A mother has no set hours, but I am a determined woman. |
like fishing and working in the chakra, taking care of cocoa” - “l work from 5 to 5, first doing household
chores and then in my small shop ... my husband works on the farm. | would like to switch”. However,
as shown by the IPWRA results in Table 5, women’s overall workload is not significantly associated
with organic certification. Therefore, while the total workload remains unchanged by certification
status, the allocation of time seems to vary by certification status. Assessing whether this is positive or
negative for women requires exploring women’s preferences, satisfaction, and agency regarding their
time allocation.

Table 6 shows the time satisfaction and time-use agency module responses for women by certification
status. First, both groups of women report being overall satisfied with the time spent working, although
almost all of them have to wake up earlier due to household duties. Because of these domestic
responsibilities, women tend to miss other activities they would like to join.

Similarly, we find no statistically significant differences in women’s responses regarding intrinsic
time-use agency. Regardless of their certification status, women are aware of the unfair differences in
how women and men spend their time. Around 95% of women in both groups partly or completely
agree that women have less leisure time than men do, and that women’s responsibilities are more time-
demanding than those of men. At the same time, a large share of women in our sample partly or
completely agree with the fact that they feel they can change their daily schedule and can ask other
household members to help with domestic and care work.

This is in line with women’s responses to decision-making power over their daily schedule and time
spent on household duties. Most women can largely decide how to allocate their time across daily
activities and household duties; however, they tend to have less decision-making power over other
activities, such as agricultural activities. Table 6 shows that fewer than half of the women in both
certified and non-certified households can decide to a significant degree how much time to spend on
their agricultural activities. As a female farmer said during a semi-structured interview conducted
during the pre-data collection visit: “Behind men’s crops, there stands women’s time”. Participating in
leisure activities, community/cooperative meetings, social gatherings, and visiting friends or family

are other activities for which women have less control over their time allocation.
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Table 6. Women’s time-use agency responses (percentages) by organic certification status.

Completely Partly Partly Completely Mann-
disagree disagree agree agree Whitney-U
test

Satisfaction with time
allocation

Women (non-
certified)
Women (certified)

Women (non-
certified)
Women (certified)

Women (non-
certified)
Women (certified)

Women (non-
certified)
Women (certified)

You are satisfied with how much time you spend working.

0.88 7.89 11.40 79.82

0.82 7.07 14.67 77.45
You want more time for leisure activities.

9.65 6.14 15.79 68.42

5.72 8.72 22.89 62.67

You often have to wake up earlier than you want to because of your household
duties.
3.51 0.00 14.91 81.58

2.17 4.07 12.47 81.30
Your household duties often make you miss out on other activities that you would
like to do.

13.16 10.53 18.42 57.89

10.57 7.05 18.43 63.96

Intrinsic time-use
agency

Critical consciousness

Compared to a woman, a man can change his daily schedule more easily.

Women (non- 2.63 14.91 17.54 64.91
certified)
Women (certified) 3.83 12.57 21.58 62.02
Because of their responsibilities, women generally sleep less than men do.
Women (non- 0.87 12.17 10.43 76.52
certified)
Women (certified) 2.71 6.50 12.47 78.32
Because of their responsibilities, women have less leisure time than men do.
Women (non- 1.74 3.48 10.43 84.35
certified)
Women (certified) 1.63 244 13.01 82.93
Women'’s responsibilities take more time than men’s responsibilities do.
Women (non- 0.87 3.48 10.43 85.22
certified)
Women (certified) 0.82 2.45 9.51 87.23
Self-efficacy
You feel that you can change your daily schedule.
Women (non- 7.89 8.77 19.30 64.04
certified)
Women (certified) 7.61 9.24 19.57 63.59
You feel that you can ask a household member to do some of your household duties.
Women (non- 1.75 3.51 16.67 78.07
certified)
Women (certified) 1.90 2.71 12.47 82.93

Women (non-
certified)
Women (certified)

You feel that you can ask a household member to help you take care of a child or
other family member.
12.38 8.57 15.24 63.81

7.72 8.39 15.44 68.46
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Instrumental time-use
agency
Decision making
To what extent do you decide when and the amount of time you spend on the
following activities:
Not at all Small extent Medium extent  High extent Mann-
Whitney-
U test
Your daily schedule
Women (non- 0.00 0.88 17.54 81.58
certified)
Women (certified) 0.27 2.45 20.38 76.90
Your agricultural activities
Women (non- 1.77 17.70 33.63 46.90
certified)
Women (certified) 1.09 15.30 38.80 44.81
Household duties, such as cooking, cleaning, washing clothes, or collecting water or
cooking fuel
Women (non- 0.00 0.88 15.79 83.33
certified)
Women (certified) 0.00 2.98 15.72 81.30
Caring for household members, such as children or elderly family members
Women (non- 14.29 11.43 31.43 42.86 *k
certified)
Women (certified) 7.05 10.07 28.86 54.03
Visiting a friend or family member
Women (non- 3.51 27.19 35.96 33.33
certified)
Women (certified) 3.80 21.20 37.77 37.23
Shopping, such as going to the community market
Women (non- 2.70 6.31 20.72 70.27 **
certified)
Women (certified) 4.37 14.48 19.40 61.75
Attending a social gathering within the community, such as a wedding or other celebration
Women (non- 5.31 33.63 33.63 27.43
certified)
Women (certified) 2.99 32.88 34.78 29.35
Attending a community meeting/cooperative meeting
Women (non- 16.07 39.29 18.75 25.89 *
certified)
Women (certified) 8.68 36.13 26.05 29.13
Leisure activities other than resting, such as listening to music or chatting with friends
Women (non- 6.96 30.43 35.65 26.96
certified)
Women (certified) 5.48 33.70 35.62 25.21
Sleeping or resting
Women (non- 0.00 10.43 20.00 69.57
certified)
Women (certified) 0.00 11.96 19.02 69.02

Note: Significance levels: *** p<0.01, ** p<0.05, * p<0.1.
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Fig 4. Distribution of women’s disempowerment score.
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Table 7. Association between organic certification and women’s economic empowerment.

Non-certified PO ADPQO¢ P-value Obs
Women'’s empowerment ®
Disempowerment score (0-1) 0.17 0.02 0.37 484
Gender parity ° (0/1) 0.65 0.05 0.58 484
Time poor (0/1) 0.43 0.05 0.41 484
Decisions on cocoa farming (0/1) 0.69 0.25 0.00 484
Decisions on cocoa income (0/1) 0.77 0.08 0.06 484
Joined a cooperative training (0/1) 0.28 0.20 0.00 484
Access to and decisions on credit (0/1) 0.41 0.02 0.89 484
Has individual income (0/1) 0.38 -0.15 0.05 484

Note: @ For each outcome variable the model estimated with a probit estimator, except the disempowerment score for which
we employ a fractional response probit model (Diiro et al. 2018). ® Gender parity indicator at the household level. Robust

standard errors clustered at the district level. Full results reported in the Appendix (Tables A9 and A10).

5.4 Women’s Economic Empowerment

Table 7 shows how organic certification is related to women’s empowerment and intra-

household gender parity. Organic certification is not associated with a change in women’s

overall empowerment. As a robustness check, we estimate the model using the 20% cutoff for

the disempowerment score, and we obtain a similar result indicating no significant association
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in terms of magnitude and statistical significance (Table A11). Similarly, the ADPOC estimated
for the gender parity outcome is not statistically significant. In addition to overall
empowerment, we run separate regressions for different indicators of economic empowerment
in agriculture. First, in line with the results presented in the previous sections, organic
certification does not further exacerbate women’s time poverty, while it is associated with
higher participation of women in decisions regarding cocoa farming and income from cocoa.
The same holds for participation in training provided by the cooperative: women in certified
households are more likely to participate in trainings compared to women in non-certified
households.

The association between organic certification and the indicator for access to and decisions on
credit is insignificant both statistically and in magnitude. The last row of table 7 shows that

women in certified households are less likely to have an individual income.

6. Discussion

Our study shows how organic certification is related to women’s time use, cocoa labor, and
empowerment in cocoa farming households in Peru. We find that organic cocoa certification
is associated with an increase in labor demand as found in a previous study by Bandanaa et al.
(2021) in Ghana. We provide evidence that the increased labor demand is met by women in
the household, as they are primarily homemakers and have a lower opportunity cost of
participating in cocoa production compared to men. Moreover, the limited availability of
casual workers in the area may explain the increased labor demand on family members
(Laroche et al. 2012). At the same time, our findings do not support the qualitative evidence
on the overall workload implications for women under certification schemes (Lyon et al. 2010;
Bolwig 2012; Lyon et al. 2017). Rather than an increase in women’s overall workload, women
in certified organic households are less likely to engage in off-farm activities.

Our findings align with the study by Armbruster et al. (2019), which shows that, following a
program of specialty cocoa specialization in Peru, women reported spending more time on
pruning, harvesting, fermenting, and weeding than three years earlier. Cooperatives in our
sample often combine organic cocoa production with a demand for quality which require
additional labor in pruning, harvesting, pod breaking, and post-harvesting activities.
However, the increased participation of women is not sufficient to challenge gender-based
norms or change the intra-household division of tasks and time allocation. Based on our
qualitative evidence on women’s time-use agency, women in both certified and non-certified

households have limited control over how they allocate time to agricultural activities and
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activities in their community. Similarly to Armbruster et al. (2019), we find that women’s
engagement in cocoa activities does not reduce the time they are expected to spend on childcare
and domestic duties. In this respect, we find that women are often responsible for cooking for
both family members and hired workers, which is the only cocoa-related activity performed
solely by women (Laroche et al. 2012). As a result, the increased demand for both hired and
family labor may lead to women spending more time preparing and bringing food to the cocoa
farm (Bymolt et al. 2018).

The involvement in cocoa farming activities can foster women’s confidence and ability to make
decisions regarding cocoa production. Our analysis shows that women in certified households
are more likely to participate in cooperative trainings as well as in cocoa production and income
use decisions, compared to those in non-certified households. However, consistent with the
findings by Ruben and Fort (2012) in Peru, organic certification may draw women away from
off-farm employment, and thus limiting their access to an individual source of income.

In line with Meemken and Qaim (2018a), we do not find any significant association between
the certification scheme and access to and decisions on credit. This can be due to the poor
access to credit for Peruvian women, and more in general for rural households. Although some
cooperatives in our sample as well as local financial institutions facilitate women’s access to
credit with ad hoc campaigns promoted by other schemes such as Fairtrade, the uptake of these
loans is very low?®.

Hence, we conclude that organic certification does not lead to a change in women’s overall
empowerment but rather influences their labor participation and time allocation. The welfare
implications for women and their households will depend on whether the benefits of cash crop
production, in terms of decision-making and control over resources, outweigh the advantages

of earning an individual income through off-farm opportunities (Doss and Gottlieb 2025).

7. Conclusion

Gender equality in agriculture is far from being met, yet specialization in tropical export crops
under the umbrella of global supply chain sustainability initiatives is not necessarily associated
with negative effects on women. Our findings contribute to the sparse evidence on the gendered
implications of certified organic cocoa production leveraging primary data from the sustainable
segment of the value chain in Peru. The study confronts this gap in the literature exploring how

organic certification is associated with intra-household division of cocoa labor, how workload

% In the survey, we purposively ask whether the household has taken any loan for which only women were eligible.
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and time allocation vary by gender and by certification status, and how this influences women’s
economic empowerment and gender parity within the household.

We provide evidence of an increase in women’s yearly cocoa labor in certified organic
households, further supporting the positive association between organic certification and
women’s involvement in farming activities found in previous studies. However, we also find
that the labor patterns still follow the traditional gendered division of labor, with men
performing pruning and weeding activities, and women mainly involved in harvesting, post-
harvest activities, and cooking for workers. The qualitative results on time-use agency show
that the time constraint and burden for women is mainly due to the distribution of household
duties based on social norms, rather than due to the certification status of the cocoa farm. In
this regard, a fairer distribution of tasks can be achieved, in particular by working with men
and women on intrinsic and instrumental time-use agency. This could inform additional,
tailored measures cooperatives can put in place.

Our results further suggest that regardless of the certification status, women are disempowered
in terms of workload compared to men. Traditional gender norms that allocate household duties
to women perpetuate their time burden, yet this is not further exacerbated by the increased
labor demand due to organic production. Organic certification is rather associated with
different women’s and men’s time allocation in terms of on-farm and off-farm work.
Particularly, women’s higher participation in on-farm activities as the household produces
organic cocoa is related to a lower engagement in off-farm activities. Furthermore, the study
unveils that beyond measurements of time use, analyzing women’s time-use agency as
confidence and ability to decide about own time allocation provides nuanced evidence on
women’s time constraints that limit their participation in productive activities, whether on-farm
or off-farm. This indicates that the implications of sustainability initiatives and standards on
women’s time use may be only one aspect of a broader issue.

Although previous studies qualitatively pointed out the possible unintended effects of crop
certification on women’s time and through that on empowerment (Lyon et al. 2010; Bolwig
2012), we quantitatively test the association between certified organic cocoa and women’s
economic empowerment. Our findings underline that in certified organic cocoa farming
households, women are more likely to participate in decisions regarding cocoa production, and
to some extent use of cocoa income. However, we cannot conclude that this translates into an
increase in women’s overall empowerment. In fact, we find that women in certified organic
households are less likely to have an off-farm occupation and individual income. Therefore,

we recommend actors of the cocoa value chain to cautiously measure and disentangle the
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impact of their sustainability initiatives on the ground, considering potential unintended effects
on women’s economic empowerment and ability to benefit from economic opportunities.

To conclude, we acknowledge that by using self-reported data, we cannot fully assess the actual
control of women over income. Economic experiments can complement the results from
survey-based data analysis by assessing individual behavior in real-world scenarios. Moreover,
even though we complement the time allocation data with detailed information on yearly cocoa
labor, the time-use recall data remain subject to seasonality. Lastly, although we cautiously
comment on the time-use agency responses, the module as well as its scale are still undergoing
psychometric validation (Sinharoy et al. 2023). Despite these limitations, this study highlights
how initiatives for a sustainable cocoa production need to look at intra-household division of
labor and gender dynamics to address gender inequality. Gender disparities in the cocoa value
chain can be influenced through policies and strategies at different scales, ensuring support
services, e.g., childcare support, time-saving labor technologies, e.g., backpack fertilizer
sprayer, education and training, e.g., workshops on time-use inequities. Future studies should
identify strategies at the farmer producer organization level that promote women’s economic

empowerment while considering inequities in time allocation between women and men.
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Appendix

Table Al: Cooperative characteristics and services.

Cooperatives 1 2 3 4 5 6 7 8 9 10
Region San Martin San Martin San Martin San Martin San Martin Huanuco Huéanuco? Huanuco Ucayali Ucayali
N° of members 335 2000 42 110 140 64 155 408 70 453
Share of women members 12.8% 16% 24% 26% 31.5% 39% 15.5% 34% 34% 30%
N° employees (women) 18 (6) 85 (16) 5(@3) 13 (6) 5(1) 4(2) 6 (1) 11 (2) 8(2) 20 (6)
N° extension agents (women) 2(1) 40 (1) 2 (0) 4 (2) 2 (0) 1(1) 1(0) 0(0) 3(0) 8(2)
Sex of cooperative manager Male Male Female Male Male Male Male Male Male Male
Area cocoa production (ha) 1,012 6,000 102 373 465 225 600 600 399 2,000
Cocoa production (metric tons) 860 3,200 70 200 380 251 250 1,000 425 1,200
Year of foundation 2009 1997 2010 2009 2013 2013 2001 2009 2021 2015
Year of first certification 2011 2000 2019 2018 2019 2013 2004 2009 2022 2015
Organic Certification Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fairtrade Certification Yes Yes Yes Yes Yes Yes Yes Yes * Yes
UTZ/Rainforest Alliance No No No No No No No YesP No No
Forest Stewardship Council No Yes No No No No No No No No
Carbon Footprint Certified Yes Yes No No No No No No No No
Direct relationship with buyer Yes Yes No No No No No No No Yes
Women’s Committee Yes Yes No No No No No No No Yes
Women-led enterprise Yes No No No Yes Yes No No No Yes
Member rights to spouses No No No No No No No No No Yes
Training open to spouses Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Maternity allowance No No No No No No No No No Yes
Credit for school material No No No No No No No No No Yes
Credit for health emergency No Yes No No No No No No No Yes
Funeral expense cover No Yes No No No No No No Yes Yes
Agroforestry-based retirement No Yes Yes Yes Yes Yes No No No Yes
program
Product diversification Derivatives Derivatives Derivatives Derivatives Derivatives Derivatives Flowers, Derivatives Derivatives Derivatives
of cocoa, of cocoa, of cocoa of cocoa of cocoa, of cocoa timber of cocoa of cocoa of cocoa and
Majambo Lemon, Apiculture banana,
ginger, small
timber livestock

aThe cooperative has also some members in Ucayali. ® The only cooperative in our sample that was certified Rainforest Alliance had its certification revoked during the data collection period due to regulatory non-

compliance. *At the time of the data collection, the cooperative was in the process to become certified Fairtrade.
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Figure Al. Male family labor by cocoa activity and certification status.
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Figure A2. Hired labor by cocoa activity and certification status.
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Table A2: Descriptive statistics of outcome and control variables of single-woman households.

Full Sample Certified Single-woman Non-certified Single-
HHs woman HHs
mean sd mean sd mean sd

Total cocoa area (ha) 2.74 1.85 2.61 1.73 2.96 2.07
Total land area (ha) 5.79 6.83 4.88 4.65 7.36 9.40
Age (years) 54.09 11.98 55.23 11.98 52.10 11.91
Years of education 7.32 4.70 7.52 5.12 6.97 3.93
Manager's experience with cocoa (years) 13.68 7.19 14.08 6.77 13.00 7.94
Total household income (PEN) 1444472 10883.48 13158.05 8027.95 16674.96 14470.31
Wealth index (1-5) 2.43 1.30 2.33 1.35 2.60 1.19
Household owns small livestock (0/1) 0.12 0.12 0.13
Household cultivates other crop(s) (0/1) 0.27 0.31 0.20
Household size 2.70 1.42 2.73 1.50 2.63 1.30
No. of adults in HH 1.96 0.96 1.96 0.97 1.97 0.96
No. of children 0.73 0.86 0.77 0.92 0.67 0.76
Distance to input market (min) 25.62 23.31 25.79 21.86 25.33 26.03
Distance to cooperative (min) 28.13 21.13 29.31 23.03 26.10 17.54
Family woman's cocoa labor (days/ha) 29.14 28.18 32.12 30.39 23.98 23.47
Family man's cocoa labor (days/ha) 5.29 13.27 5.52 13.89 4.88 12.33
Hired labor on cocoa farm (0/1) 0.94 0.92 0.97
Male hired labor (days/ha) 22.85 19.84 24.93 21.22 19.25 16.92
Female hired labor (days/ha) 591 13.63 7.55 16.02 3.09 7.35
Observations 82 52 30

Note: sd = standard deviations. Household income in Peruvian Soles (PEN).
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Table A3: Descriptive statistics of outcome and control variables at the individual level
(only single-woman HHs)

Women in certified HHs Women in non-certified

HHs

mean sd mean sd
Age (years) 55.23 11.98 52.10 11.91
Years of education 7.52 5.12 6.97 3.93
Homemaker as main occupation (0/1) 0.04 0.07
Off-farm occupation (0/1) 0.19 0.30
Has a bank account (0/1) 0.46 0.50
Joined a cooperative training (0/1) 0.63 0.60
Time farm work (in min) 259.58 207.84 223.64 231.68
Time off-farm work (in min) 71.67 182.70 169.09 234.00
Time domestic work (in min) 316.25 163.74 253.30 133.36
Time leisure activities (in min) 129.17 96.30 144.55 138.22
Time working (in min) 668.33 155.53 672.27 200.32
Time poor (work>10.5 hours) 0.69 0.64
Observations 52 30

Note: sd = standard deviations. Time spent working (in minutes) during a regular working day, excluding holidays and
festivities.
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Table A4. Probit regression on the certification decision to derive inverse probability

weights.
Female cocoa manager (0/1) 0.18
(0.27)
Cocoa manager’s age (years) 0.01
(0.01)
Cocoa manager's years of education 0.02
(0.02)
HH has non-agric. Income (0/1) 0.00
(0.15)
No. of adults in HH -0.13°
(0.06)
Manager's experience with cocoa (years) 0.01
(0.01)
Total land area (ha) -0.00
(0.01)
Wealth index (1-5) -0.09
(0.08)
Distance to cooperative (min) 0.00
(0.00)
Distance to input market (min) -0.00
(0.00)
Single-woman HH (0/1) -0.46*
(0.26)
Constant 0.25
(0.46)
Cooperative controls Yes
Overidentification test for model specification (p > ?) 0.90
Observations 566

Note: Robust standard errors clustered at the district level in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A5. Standardized weighted differences between certified households and non-
certified households after the inverse probability weighting.

Standardized differences

Variance ratio

Raw Weighted Raw Weighted
Cocoa manager's years of education 0.07 -0.23 1.05 1.12
Female cocoa manager -0.17 0.03 0.77 1.05
Cocoa manager’s age (years) 0.07 0.00 1.22 1.23
No. of adults in HH -0.02 0.09 0.75 1.12
HH has non-agric. income -0.04 -0.02 0.92 0.96
Manager's experience with cocoa (years) 0.18 -0.12 0.92 0.65
Total land area (ha) 0.07 0.09 131 1.06
Wealth index (1-5) -0.24 0.13 1.06 1.10
Distance to cooperative (min) 0.24 0.00 1.44 0.98
Distance to input market (min) 0.12 -0.02 0.98 1.01
Single-woman HH (0/1) -0.23 -0.04 0.66 0.92
Cooperative 1 0.31 0.08 2.57 1.19
Cooperative 2 0.55 -0.13 3.26 0.88
Cooperative 3 -0.51 0.03 0.33 1.10
Cooperative 4 -0.14 0.03 0.67 1.12
Cooperative 5 -0.38 -0.00 0.24 0.99
Cooperative 7 0.08 -0.03 1.58 0.88
Cooperative 8 -0.22 0.01 0.71 1.01
Cooperative 9 0.38 0.01 4.15 1.02
Cooperative 10 0.25 0.05 2.57 1.17
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Table A6. Association between organic certification and cocoa farm labor/year/ha.

1) (2) ©) (4) (5) (6)
Family Family man's Ratio women's  Share women's Female hired Male hired
woman's cocoa cocoa labor cocoa labor cocoa labor labor (days/ha)  labor (days/ha)
labor (days/ha) (days/ha) days on men's days of total
days family days
ADPOQC, 5.36™ -1.55 0.30™ 0.07™ 0.63 -0.62
(2.10) (2.22) (0.09) (0.03) (0.53) (2.34)
Non-certified PO 13.20"™ 29.62" 0.52" 0.30™ 2.01™ 13.95™
(1.59) (1.83) (0.06) (0.03) (0.43) (2.65)
OMEO
Cooperative member 2.28 -0.08 0.08 0.01 -0.61 -0.44
is woman (0/1) (1.42) (3.01) (0.07) (0.03) (0.61) (5.33)
Total cocoa area (ha) -0.26 -3.43™ 0.10™ 0.02" 0.48 1.06
(0.43) (0.63) (0.02) (0.01) (0.33) (0.78)
Total land area (ha) -0.41™ -0.37 0.00 -0.00 0.11™ 0.03
(0.08) (0.12) (0.00) (0.00) (0.05) (0.112)
Household cultivates 579" -2.38 -0.03 0.05 -1.277 3.28
other crop(s) (0/1) (2.11) (2.18) (0.09) (0.03) (0.50) (3.71)
Household owns -1.00 -1.50 0.15 0.03 -1.24 -13.50™"
small livestock (0/1) (4.20) (1.64) (0.14) (0.07) (1.30) (4.07)
Age (years) -0.18 -0.60™ 0.00 0.00 -0.02 0.19
(0.13) (0.30) (0.01) (0.00) (0.02) (0.23)
Years of education -0.24 -1.18™ 0.01 0.01 0.18™ 2.65™"
(0.30) (0.50) (0.01) (0.01) (0.09) (0.76)
Manager's experience 0.22 0.65™" 0.00 0.00 -0.11™ -0.74™
with cocoa (years) (0.14) (0.24) (0.01) (0.00) (0.05) (0.33)
Household size -2.16™ -4.02" -0.02 -0.01 -0.02 -0.85
(0.56) (1.35) (0.03) (0.01) (0.25) (1.46)
HH has non-agric. 0.53 5.05 0.14 0.03 3.13 -11.07"
income (5.35) (6.62) (0.23) (0.08) (3.09) (6.14)
Wealth index (1-5) 0.35 -0.33 -0.02 -0.00 0.05 -2.02
(1.04) (0.72) (0.02) (0.01) (0.29) (2.06)
Distance to 0.02 -0.07 0.00 0.00™ 0.00 -0.03
cooperative (min) (0.05) (0.07) (0.00) (0.00) (0.01) (0.07)



Constant 21.06™ 83.20™ -0.14 0.02 4.28" -2.38

(7.41) (22.03) (0.42) (0.14) (1.74) (16.36)
Cooperative controls Yes Yes Yes Yes Yes Yes
OMEL1
Cooperative member 5.52™ -4.26™ 0.71" 0.11™ 1.54" 1.36
is woman (0/1) (2.51) (1.97) (0.32) (0.03) (0.93) (2.52)
Total cocoa area (ha) -1.56™ -2.14™ -0.01 -0.00 0.04 -0.59™
(0.47) (0.50) (0.02) (0.01) (0.06) (0.23)
Total land area (ha) -0.07 -0.19™ -0.00 -0.00 0.03 0.10
(0.09) (0.07) (0.00) (0.00) (0.02) (0.09)
Household cultivates -1.52 -0.99 0.12 -0.00 -0.26 0.48
other crop(s) (1.83) (2.14) (0.08) (0.02) (0.56) (1.94)
Household owns 7.20 8.56 -0.20 -0.01 1.39 -3.35
small livestock (0/1) (7.12) (3.79) (0.13) (0.03) (1.28) (2.15)
Age (years) -0.21™ -0.21™ -0.00 -0.00 -0.01 -0.04
(0.07) (0.08) (0.01) (0.00) (0.02) (0.10)
Years of education -0.97" -0.65 -0.03" -0.01™ -0.05 0.31”
(0.42) (0.44) (0.02) (0.00) (0.09) (0.15)
Manager's experience 0.14 0.09 0.00 0.00 0.02 -0.00
with cocoa (years) (0.16) (0.15) (0.01) (0.00) (0.05) (0.12)
Household size 2.47 -1.74™ -0.05 -0.02™ 0.01 0.52
(0.50) (0.65) (0.04) (0.01) (0.26) (1.01)
HH has non-agric. 1.27 -3.68 0.31 0.08 0.65 -0.96
Income (0/1) (3.92) (2.61) (0.31) (0.06) (1.10) (2.95)
Wealth index (1-5) 0.23 -0.38 0.04 0.02™ -0.13 0.38
(0.60) (0.64) (0.06) (0.01) (0.28) (0.86)
Distance to -0.00 0.02 0.00 0.00 0.02 0.00
cooperative (min) (0.03) (0.03) (0.00) (0.00) (0.01) (0.03)
Constant 48.00™" 64.57" 1.14" 0.54™ 0.34 15.18"
(6.92) (11.76) (0.62) (0.09) (1.98) (8.91)
Cooperative controls Yes Yes Yes Yes Yes Yes
Observations 484 484 476 481 484 484

Note: PO: predicted outcome, ADPOC: average difference in predicted outcome for certified farmers under certification and hypothetical non-certification, OMEOQ: outcome model estimation for
non-certified, OMEL: outcome model estimation for certified, Standard errors in parentheses: * p < 0.10, ™ p < 0.05, ™" p < 0.01.
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Table A7. Robustness check: association between organic certification and cocoa farm labor/year/ha (full sample of women).

Family woman's cocoa labor (days/ha)

ADPOC, 4.70™
(2.06)
Non-certified PO 15.54™
(1.57)
OMEO
Cooperative member is woman (0/1) 2.75
(1.92)
Total cocoa area (ha) -0.85
(0.55)
Total land area (ha) -0.40™
(0.09)
Household cultivates other crop(s) (0/1) 9.35™"
(2.13)
Household owns small livestock (0/1) -6.83
(6.26)
Age (years) -0.21"
(0.13)
Years of education -0.31
(0.36)
Manager's experience with cocoa (years) 0.50™
(0.21)
Household size -2.91™
(0.73)
HH has non-agric. income -5.38
(7.72)
Wealth index (1-5) 0.27
(0.99)
Distance to cooperative (min) 0.00
(0.05)
Single-woman HH (0/1) 13.18™
(3.29)
Constant 26.49™"
(9.28)
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Cooperative controls Yes
OMEL1

Cooperative member is woman (0/1) 6.30"
(2.60)
Total cocoa area (ha) -1.88™"
(0.57)
Total land area (ha) -0.09
(0.09)
Household cultivates other crop(s) -0.32
(2.27)
Household owns small livestock (0/1) 5.32
(6.14)
Age (years) -0.16™
(0.08)
Years of education -0.83™
(0.32)
Manager's experience with cocoa (years) 0.20
(0.18)
Household size -2.53™
(0.60)
HH has non-agric. Income (0/1) 0.67
(3.08)
Wealth index (1-5) 0.47
(0.61)
Distance to cooperative (min) 0.00
(0.03)
Single-woman HH (0/1) 4.88
(4.31)
Constant 42.05™"
(6.52)
Cooperative controls Yes
Observations 566

Note: PO: predicted outcome, ADPOC: average difference in predicted outcome for certified farmers under certification and hypothetical non-certification, OMEOQ: outcome model estimation for
non-certified, OMEL: outcome model estimation for certified, Standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Figure A3. Female family labor by cocoa activity and certification status (single-woman
HHs).

15.88

10 15
| |

y labor (days/ha)

5
|

Female famil

Non-certified Certified

I Weeding/Pruning/Fertilizer application [l Harvesting
" Post-harvest activities I Cooking for workers

Figure A4. Hired labor by cocoa activity and certification status (single-woman HHSs).
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Table A8. Association between organic certification and workload by gender.

1) )
Women’s time spent working Men’s time spent working (in
(in min) min)
ADPOQO° 15.12 -24.10
(21.15) (16.73)
Non-certified PO 584.15™" 570.15™"
(18.47) (18.19)
OMEOQ
Total land area (ha) 0.50 2.16™
(0.96) (0.99)
Household cultivates other 11.71 -70.09™
crop(s) (0/1) (33.24) (32.84)
Household owns small livestock 25.63 11.09
(0/1) (76.74) (29.54)
Age (years) -1.45 -0.86
(0.98) (1.12)
Years of education -12.76™ -0.19
(5.25) (3.05)
HH has hired labor (0/1) -16.80 52.98
(50.83) (35.75)
No. of women -18.52 22.72
(14.28) (17.97)
No. of men -18.38 -49.67™
(29.52) (25.24)
No. of children -11.01 47.00™
(15.21) (21.67)
HH has non-agric. Income (0/1) 146.177 -16.73
(46.84) (73.17)
Wealth index (1-5) -3.45 13.93
(10.40) (8.97)
Day before was a holiday (0/1) -226.35™" -20.84
(47.69) (38.00)
Month of interview May (0/1) 98.13™ -32.47
(22.16) (32.02)
Month of interview June (0/1) 44.38 12.60
(45.95) (38.56)
Constant 807.92" 557.79™
(105.20) (88.33)
OME1
Total land area (ha) 0.52 0.62
(0.58) (0.65)
Household cultivates other -7.02 -24.65
crop(s) (0/1) (13.78) (26.89)
Household owns small livestock 69.09™" 52.49
(0/1) (18.67) (33.13)
Age (years) -0.41 -1.44™
(0.72) (0.72)
Years of education 5.16 -1.25
(3.70) (2.52)
HH has hired labor (0/1) 14.65 -4.01
(22.78) (16.57)
No. of women 4.74 27.71"
(17.12) (15.16)
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No. of men 20.04™ -11.94

(7.49) (15.45)
No. of children 7.72 -4.24
(8.55) (6.59)
HH has non-agric. Income (0/1) 29.90 22.01
(47.22) (38.92)
Wealth index (1-5) -2.66 -3.77
(9.12) (7.47)
Day before was a holiday (0/1) -161.56™" -189.66™"
(23.01) (71.71)
Month of interview May (0/1) 47.23" 2.66
(19.08) (25.08)
Month of interview June (0/1) 28.60 8.15
(18.20) (23.19)
Constant 539.56™" 661.88™"
(61.23) (53.67)
Observations 484 484

Note: PO: predicted outcome, ADPOC: average difference in predicted outcome for certified farmers under certification and
hypothetical non-certification, OMEO: outcome model estimation for non-certified, OMEL: outcome model estimation for
certified, Standard errors in parentheses: * p <0.10, ™ p < 0.05, ™ p < 0.01
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Table A9. Association between organic certification and women’s empowerment indicators.

1 (2) 3
Disempowerment score (0-1) Gender parity (0/1) Time poor (0/1)
ADPQ° 0.02 0.05 0.05
(0.02) (0.09) (0.06)
Non-certified PO 0177 0.64™ 0.43"™
(0.01) (0.07) (0.05)
OMEOQ
Years of education 0.01 -0.11° -0.09
(0.02) (0.06) (0.07)
Age (years) 0.01 -0.03 -0.03
(0.01) (0.03) (0.02)
Age difference between man and woman 0.01 -0.10™ 0.04™
(0.01) (0.03) (0.02)
Education difference between man and 0.03" -0.13™ -0.02
woman (0.02) (0.07) (0.06)
Off-farm occupation (0/1) 0.09 0.20 -0.01
(0.14) (0.36) (0.37)
Cocoa manager (0/1) -0.56™" 4.00™" -0.71"
(0.19) (0.35) (0.40)
Total land area (ha) -0.00 0.04™ -0.05™
(0.00) (0.02) (0.02)
No. of children 0.05 0.01 -0.01
(0.06) (0.27) (0.25)
No. of women -0.22™ 1.58™" -0.66™
(0.08) (0.52) (0.28)
No. of men -0.11 -0.06 0.02
(0.08) (0.23) (0.25)
Wealth index (1-5) -0.11™ 0.31" -0.40™"
(0.03) (0.13) (0.13)
Women-led chocolate enterprise (0/1) -0.14™ 0.57" -0.15
(0.05) (0.34) (0.26)
Cooperative has a women’s committee -0.26™ -0.84™ -0.52
(0/1) (0.08) (0.21) (0.49)
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Cooperative with member rights to spouse 0.16 412 0.53
(0/1) (0.11) (0.42) (0.52)
Cooperative not certified Fairtrade yet (0/1) -0.19 3.83™ -0.50
(0.18) (0.60) (0.57)
Constant -0.50 -0.09 4,67
(0.43) (1.98) (1.78)
OMEL1
Years of education -0.01 0.03 0.00
(0.01) (0.03) (0.03)
Age (years) -0.00 0.00 -0.00
(0.00) (0.01) (0.01)
Age difference between man and woman -0.00 -0.01 -0.01"
(0.00) (0.01) (0.01)
Education difference between man and -0.02™ 0.07™ -0.03™
woman (0.01) (0.03) (0.02)
Off-farm occupation (0/1) 0.03 0.04 0.37"
(0.06) (0.16) (0.20)
Cocoa manager (0/1) -0.10 0.78™ 0.39
(0.10) (0.31) (0.31)
Total land area (ha) 0.00" -0.01™ 0.01
(0.00) (0.00) (0.01)
No. of children -0.01 0.01 0.01
(0.02) (0.08) (0.06)
No. of women -0.00 0.10 0.12
(0.04) (0.13) (0.10)
No. of men 0.07™ -0.06 0.11
(0.03) (0.10) (0.08)
Wealth index (1-5) -0.01 0.00 0.08
(0.02) (0.06) (0.07)
Women-led chocolate enterprise (0/1) 0.08 -0.14 0.08
(0.07) (0.16) (0.10)
Cooperative has a women’s committee -0.00 0.20 0.11
(0/1) (0.09) (0.21) (0.16)
Cooperative with member rights to spouse -0.00 -0.36 0.33
(0/1) (0.12) (0.25) (0.24)
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Cooperative not certified Fairtrade yet (0/1) -0.07 0.16 -0.19

(0.10) (0.23) (0.19)
Constant -0.69™" 0.28 -0.63

(0.27) (0.60) (0.46)
Observations 484 484 484

Note: PO: predicted outcome, ADPOC: average difference in predicted outcome for certified farmers under certification and hypothetical non-certification, OMEOQ: outcome model estimation
for non-certified, OMEL: outcome model estimation for certified, Standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01.

44



Table A10. Association between organic certification and women’s empowerment indicators.

(1) ) ©) (4) (5)
Decisions on cocoa Decisions on cocoa Joined a cooperative  Access to and control Has individual
farming (0/1) income (0/1) training (0/1) of credit (0/1) income (0/1)
ADPQC 0.25™ 0.08" 0.20™ 0.02 -0.15™
(0.09) (0.04) (0.06) (0.11) (0.07)
Non-certified PO 0.69™ 0.777 0.27™ 0.417 0.38™
(0.10) (0.05) (0.06) (0.09) (0.07)
OMEO
Age (years) -0.04™ -0.06™ -0.01 -0.03 0.03
(0.02) (0.03) (0.01) (0.02) (0.02)
Years of education -0.12" -0.12 0.08" -0.04 0.16™
(0.07) (0.08) (0.05) (0.04) (0.06)
Age difference between man 0.03 0.00 0.08™ -0.02 0.05™"
and woman (0.03) (0.01) (0.02) (0.02) (0.02)
Education difference between 0.00 -0.01 0.04 -0.02 -0.06
man and woman (0.07) (0.08) (0.05) (0.06) (0.05)
Off-farm occupation (0/1) 0.54 -0.30 0.22 0.28
(0.49) (0.27) (0.43) (0.38)
Total land area (ha) 0.08™ 0.09™ 0.00 -0.02" 0.01
(0.03) (0.03) (0.01) (0.01) (0.01)
No. of children 0.05 -0.09 0.13 -0.34 -0.19
(0.22) (0.24) (0.27) (0.31) (0.20)
No. of adults 0.06 -0.16 0.32" 0.60™" 0.07
(0.12) (0.15) (0.17) (0.12) (0.19)
Wealth index (1-5) -0.03 0.12 -0.06 -0.20 -0.20
(0.16) (0.12) (0.14) (0.14) (0.13)
Women-led chocolate -0.54" -0.75™ -0.62 1.81™ -0.11
enterprise (0/1) (0.31) (0.36) (0.64) (0.58) (0.24)
Cooperative has a women’s -1.117 0.03 -0.56 -1.60™" 0.57
committee (0/1) (0.48) (0.45) 0.47) (0.47) (0.36)
Cooperative with member 455" 3.15™ 1.65™ -0.51
rights to spouse (0/1) (0.41) (0.39) (0.83) (0.95)
Cooperative not certified 3.01™ -1.10 -0.81" 1.08™ 0.09
Fairtrade yet (0/1) (0.69) (0.72) (0.43) (0.47) (0.44)
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Constant 2.99" 451" -1.66 1.05 -3.16"

(1.64) (2.19) (1.34) (1.31) (1.65)
OME1
Age (years) 0.01 0.00 -0.02™ -0.01™ 0.01™
(0.01) (0.01) (0.01) (0.01) (0.01)
Years of education 0.05 -0.01 0.04 0.06™ 0.11™
(0.05) (0.03) (0.03) (0.02) (0.04)
Age difference between man 0.00 0.01 -0.01 0.00 -0.01
and woman (0.02) (0.01) (0.01) (0.01) (0.01)
Education difference between 0.01 -0.01 0.01 0.07"™ 0.05™
man and woman (0.03) (0.02) (0.02) (0.02) (0.02)
Off-farm occupation (0/1) 3.29™ -0.07 0.09 0.12
(0.18) (0.21) (0.20) (0.22)
Total land area (ha) 0.02 -0.01 -0.00 -0.00 -0.00
(0.02) (0.01) (0.00) (0.01) (0.01)
No. of children -0.13 -0.02 -0.06 0.03 0.07
(0.11) (0.10) (0.07) (0.08) (0.07)
No. of adults 0.14 0.19" -0.14 -0.01 -0.18™
(0.10) (0.11) (0.10) (0.07) (0.08)
Wealth index (1-5) 0.07 0.15™ 0.00 0.06 -0.03
(0.05) (0.06) (0.05) (0.04) (0.05)
Women-led chocolate -0.26 -0.56™" 0.16 0.04 0.10
enterprise (0/1) (0.26) (0.17) (0.13) (0.21) (0.20)
Cooperative has a women’s -0.11 -0.29° 0.14 0.32" 0.00
committee (0/1) (0.29) (0.17) (0.16) (0.19) (0.20)
Cooperative with member 0.92" 1.42™ -0.15 -0.40"
rights to spouse (0/1) (0.30) (0.28) (0.11) (0.22)
Cooperative not certified 0.34 0.02 -0.14 -0.06 -0.09
Fairtrade yet (0/1) (0.27) (0.19) (0.17) (0.16) (0.25)
Constant 0.19 0.46 0.78 -0.31 -1.73"
(0.82) (0.85) (0.58) (0.46) (0.76)
Observations 484 484 484 484 484

Note: PO: predicted outcome, ADPOC: average difference in predicted outcome for certified farmers under certification and hypothetical non-certification, OMEOQ: outcome model estimation for
non-certified, OMEL: outcome model estimation for certified, Standard errors in parentheses: * p < 0.10, ™ p < 0.05, ™ p < 0.01.
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Table All. Robustness check: women’s overall empowerment (disempowerment score
with 20% cutoff).

Disempowerment Score (cutoff=20%)

ADPO¢ 0.00
(0.02)
Non-certified PO 0.13™
(0.01)
OMEO
Years of education 0.01
(0.03)
Age (years) 0.02
(0.01)
Age difference between man and woman 0.02
(0.01)
Education difference between man and woman 0.04
(0.04)
Off-farm occupation (0/1) -0.15
(0.22)
Cocoa manager (0/1) -0.97
(0.30)
Total land area (ha) 0.01
(0.01)
No. of children 0.05
(0.18)
No. of women -0.64™
(0.22)
No. of men -0.31"
(0.18)
Wealth index (1-5) -0.12°
(0.07)
Women-led chocolate enterprise (0/1) 0.02
(0.13)
Cooperative has a women’s committee (0/1) 0.03
(0.14)
Cooperative with member rights to spouse (0/1) -0.37"
(0.22)
Cooperative not certified Fairtrade yet (0/1) -0.74"
(0.43)
Constant -0.63
(1.29)
OMEL1
Years of education -0.02
(0.02)
Age (years) -0.00
(0.00)
Age difference between man and woman 0.00
(0.00)
Education difference between man and woman -0.04™
(0.01)
Off-farm occupation (0/1) -0.04
(0.10)
Cocoa manager (0/1) -0.26
(0.17)
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Total land area (ha) 0.01™

(0.00)
No. of children -0.01
(0.05)
No. of women -0.01
(0.07)
No. of men 0.10™
(0.05)
Wealth index (1-5) -0.01
(0.04)
Women-led chocolate enterprise (0/1) 0.16
(0.13)
Cooperative has a women’s committee (0/1) -0.03
(0.16)
Cooperative with member rights to spouse (0/1) 0.07
(0.17)
Cooperative not certified Fairtrade yet (0/1) -0.05
(0.15)
Constant -1.10™
(0.39)
Observations 484

Note: PO: predicted outcome, ADPOC: average difference in predicted outcome for certified farmers under certification and
hypothetical non-certification, OMEO: outcome model estimation for non-certified, OMEL: outcome model estimation for
certified, Standard errors in parentheses: * p <0.10, ™ p < 0.05, ™ p < 0.01.
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