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Abstract

The adverse effects of climate change are leading producers to adopt endogenous strategies. Nevertheless, the
involvement of women in the adoption of adaptation practices was assessed in the localities of Abengourou,
Gagnoa, Soubré and Vavoua. Interviews with cocoa farmers, 69 female and 288 male, show that drought (77.8%)
is one of the most observed climatic factors by farmers in cocoa farms. In order to reduce the effects, 27% of
women farmers preferred to set up nurseries close to water points and at home, compared to 15.2% of men.
73.7% Women leave the plants for 4 months before planting compared to 59.2% of men. In soil fertility
management, 67.9% of women use leguminous plants as cover crops, compared to 52.8% of men. During the
rainy season, they ferment the beans for 6 days (35% compared to 22% of men) and harvest the pods at least
once a week (16% compared to 1% of men) in the absence of rain. Women are strongly involved in the adoption
of practices at all stages of cocoa production. In terms of adaptation, it would be important that the practices
identified be integrated into the training of women producers to enable them to be resilient.
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1. Introduction

Cote d’Ivoire, like the countries of West Africa, is subject to strong climate variability for many years (Brou et
al., 2003; Kanohin et al., 2012). This climatic variability adds another challenge to the current production
constraints. Climatic disturbance leads to disruption of cropping seasons, causing high mortality of cacao trees
after planting or even failure to replant on fallow and forest precedents (Ofori-Boateng & Baba, 2011).
Projections based on greenhouse gas models over West Africa indicate that warming will continue and increase
(Intergovernmental Panel on Climate Change [IPCC], 2013). These visible effects are already impacting the
growth, morphology, physiology and yield of cacao trees. At the production level, it leads to a halt in the
ripening of young fruits, a reduction in the size of the beans and pods and a deterioration of the quality of the
beans (Moser et al., 2010; Adjaloo et al., 2012). According to Schroth et al. (2016), drought-induced changes are
major threats to cocoa production (and is an environmental issue that deserves special attention in terms of
planning, diversification of agricultural production and conservation of perennial species in cacao orchards).
Faced with these constraints, endogenous practices are developed and adopted to cope with climate variability
(Smith & Skinner, 2002). Some studies have focused on identifying best practices for climate-smart cocoa
production in Cote d’Ivoire. These studies were carried in the regions of Agnéby-tiassa, Mé and Cavally and
resulted in recommendations adapted to the climate (M’Bo et al., 2020; Dohmen et al., 2020). Indeed, the
adoption of good resilient practices will contribute to mitigate the influence of climate change, particularly
drought, on cocoa production in Cote d’Ivoire. Nevertheless, few studies focus on involvement of women in the
adoption of climate adaptation practices in cacao farming.

In Céte d’Ivoire, women are certainly involved in cacao farming, but studies showed that cocoa farming is
dominated by men and women’s work tends to be invisible, less recognized and less valued (Enete & Amusa,
2010; Kpangui, 2015). However, other research showed the level of women contribution in several key stages of
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cocoa production (International Fund for Agricultural Development [IFAD], 2012). Indeed, men and women
undertake essentially the same activities on cacao farms. However, the woman’s work is considered to be that of
a wife or family helper and not that of a worker. Some activities are associated with women and are considered
less important than those usually performed by men. Female farmers are assigned physical activities such as
planting seedlings. They are involved in the maintenance of the plantation and are usually responsible for
weeding and pruning, which are very important to ensure adequate growth of the cacao. They also contribute to
the establishment of the nursery, the management of the young plantation, take care of the harvest and are in
charge of the fermentation time and the drying of the cocoa beans (Klasen et al., 2010; Fadimatou, 2015).
Despite this active participation in cacao cultivation, the role of women in the development and adoption of
climate change adaptation strategies remains unknown. The overall objective of this study is to assess the level
of involvement of women in the adoption of climate change smart practices in cocoa production in Cote d’Ivoire.

2. Material and Methods
2.1 Study Area

This study was carried out in the localities of Abengourou, Gagnoa, Soubré and Vavoua, representing the main
cocoa-producing area. Abengourou (latitudes 5°45’ and 7°10" North and longitudes 3°10" and 3°50") located in
the South-East constitutes the old cocoa production loop and is characterized by a senescent orchard and a strong
dynamic of diversification towards other perennial crops. Abengourou is an area characterized by a
sub-equatorial climate with average rainfall ranging from 1200 to 1700 mm per year. Average temperatures range
from 24 to 32 °C. The soils are ferralitic with low desaturation on schist, micaschist or granite (Eldin, 1971).

Vavoua is a forest-savannah transition zone (7°22'54.998.8” North and 6°28'40.001” West). Located in the
Centre-west, it is marked by the cessation of cocoa extensions, the ageing of the orchard and the decline in soil
fertility. In terms of climate, the Vavoua area is characterized by a tropical type of climate, locally known as the
“attiéen” climate, with rainfall varying between 1200 and 1600 mm The annual temperature average is 26 °C
(SODEXAM, 2019). This area has two types of vegetation, notably the forest zone, which occupies the major
part, and the savannah or pre-forest savannah zone. The soils are classified in the group of ferralitic soils and
hydromorphic soils of little evolution.

Soubré (5°47'34.0" North and 6°35'41.8" West) and Gagnoa (6°7'54" North and -5°57'02" West) located in the
South-West and West are characterized by a vertiginous development of cocoa farming over the last two decades
and represent the first production zone. Soubré and Gagnoa have a humid equatorial climate. Rainfall is between
1600 mm and 1800 mm and the temperature is between 26 °C and 32 °C (Koua, 2018). Three types of soil are
found in these departments: ferralitic soils; tropical brown soils and hydromorphic soil complexes found along
rivers and lowlands.

2.2. Methods
2.2.1 Sampling and Data Collection Method

The sampling method was based on the reasoned choice model (Louis et al., 2019). The target population was all
female cocoa farmers in Soubré, Vavoua, Gagnoa and Abengourou. A questionnaire consisting of closed, open
and multiple choice questions was sent to women and men with a view to identifying endogenous practices
adopted in cocoa farming to improve livelihoods in these areas. The strategy to collect the information in the
different localities was based on face-to-face interviews with people (young men and women) aged at least
eighteen years. Two cooperatives per zone and 3% of the active members of each cooperative were surveyed.
The number of women per cooperative varied from 15% to 30% of the sample size. Two cooperative leaders
were also interviewed. The choice of producers in the cooperatives was based on a preliminary co-analysis of the
list of cooperative members and focused on female cocoa farmers who take part in different field activities on
their cacao with knowledge of cocoa production and to a lesser extent of climate change and variability in the
locality.

A community workshop was also conducted in the localities. At least 15 adult women (over 18 years old) from
the target communities involved in cocoa production, representing the different categories of women producers.
This group of women was made up of those who have a good knowledge of the biophysical and
socio-institutional contexts of the sites and who work in cocoa, either as owners or assisting a spouse or a father
or a brother.
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Figure 1. Areas of survey and collection of agroecological practices in cocoa production

2.2.2 Data Analysis Methods

Data were entered into Sphinx Plus 2 version 4.5 software (Moscarola & Baulac, 2016) Descriptive analysis and
binary logistic regression were used for statistical processing of the data. Descriptive statistics (distribution,
frequency) were used to describe the socio-demographic characteristics of cocoa farmers, their perception and
constraints of climate change. The non-parametric chi-square test in SPSS version 25 was used to assess the
relationship between the different variables (gender and socio-demographic, perception and effect of climate
variability). The nature of the links between gender and adaptation practices was determined using a binary
logistic regression with the software R 4.1.2 5 (Joseph, 2021).
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Table 1. Description of the variables used for the non-parametric and regression test

Variables Abbreviation

Nursery management

Choice of nursery site Sitpep
Maturity of the cocoa seedling before planting Agecac

Choice and preparation of the ground
Land clearing practice Defr

 Plantation management
Manual weeding practices Desherbma
Choice of the type of temporary shade associated with cacao trees Ombrtemp
Type of crops associated with cacao trees Cultasso
Shade tree Arbreomb
Pruning for flowering Tailflo

Soil fertility management
Soil covering practices Couvertur
Practice of the mulching practices Paillage

Soil water management
Practice to reduce soil water deficit in cacao farm Modeplant
Watering techniques for cacao Techeau

' Harvest management
Harvesting frequency if rain Recoltabondpluie
Fermentation frequency if rain Fermabondplui
Harvesting frequency in the absence of rain Recoltabspluie
Fermentation in the absence of rain Fermabspluies

3. Results

3.1 Socio-demographic Characteristics of Cacao Farmers

The socio-demographic characteristics of cocoa farmers in the study areas was analyzed using descriptive statistics
as shown in the Table 2. The results indicate that 81% of men and 19% of women were involved in cocoa
production. The proportion of women and men in each of the localities shows less than 30% female cocoa
farmers, with varying proportions per zone (Figure 2). The farmers are from diverse origins (chi2 < 0.05). The
statistical analysis shows that there is significant difference between the origins of the farmer. The observation
by locality show in the Abengourou, most of the respondents are indigenous (79%), as opposed to Gagnoa (90%),
Soubré¢ (84%) and Vavoua (55%), where more than half of the respondents are non-indigenous. The education
status of cocoa farmers varied significantly by gender (chi2< 0.05), no female farmer had completed secondary
and higher education, only 31% had completed primary education and 5.8% had completed secondary school.
However, 22% and 9% of the male population have reached upper secondary and higher education, and 26%
have completed primary education. In Abengourou 48% of women and 26% of men are non-literate. Less than
50% of women (45%) and 26% of male producers have primary education. A large number of illiterates were
observed in Gagnoa (90% of women against 63% of men), Soubré (74% of women against 46% of men) and
Vavoua (55% of women against 49% of men). No woman has completed secondary or tertiary education in all
localities.

The work experience in cocoa production is not influenced by gender. 37.2% of the men had more than 21 years
of experience in cocoa production compared to women (42%) who had between 0 and 10 years in cacao farming.
In Gagnoa, 50% of women and 45% of men have more than 21 years’ experience. In Soubré, 53% of women
have less than 11 years’, while most men have more than 21 years’ experience. Meanwhile, in Vavoua, 50% of
female have between 11 and 20 years of cocoa farming experience, unlike men, where the majority of
respondents have less than 11 years.
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Figure 2. Socio-demographic characteristics of cocoa farmers in the study areas

Table 2. Socio-demographic characteristics of female and male cocoa farmers

Study zone
' ] ] Gender (%) 2
Socio-demographic variables Test of khi
Abengourou Gagnoa Soubré Vavoua
M F M F M F M F
Educational level
Illiterate 29 48 65 90 47 74 49 55
Primary 26 45 15 10 27 21 34 36
First cycle 21 7 15 0 18 5 10 9 0.006
Second cycle 15 9 0 4 0 8 0
Higher 9 0 0 0 4 0 0 0
COrigin
Allochthonous 49 17 85 90 73 84 36 55
Allogeneous 21 3 15 10 27 5 3 0 0.001
Indigenous 31 79 11 61 45
Years of experience
[0-10] 24 45 23 30 22 53 44 30
[11-20] 45 21 31 20 26 26 34 50 0.173
[21 and over] 30 34 45 50 52 21 23 20

Note. For chi-2 values < 0.05 indicate a significant difference from gender.

3.2 Perception of Climate Variability and Its Effect In Cacao

The perception of climatic variability in the cocoa sector by farmers did not show a significant statistical
difference by gender (Table 3). Nevertheless, the manifestation of the negative impact of climate change in terms
of drought, irregular rainfall, low air humidity, strong winds, high temperatures as well as heavy rainfall and late
onset of rains was observed by 77.8% of the farmers. The effects of drought, irregular rainfall (9.2%) and low
humidity (7%) were also noted by respondents in their cacao farms. The least observed climatic adverse events
were strong winds (2.8%), high temperatures (2%) and late onset of rains (0.6%). The perception of climate
effect on cacao survival, yield and bean quality was not significantly related to gender (chi2 > 0.05). The
majority of female farmers reported that the severity of the effects of climate change is highly significant on the
survival of cocoa trees (41.9%), yield (38%) and bean quality (29%).
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Table 3. Perception of climate variability by cocoa farmers in the different areas

Study zones

) Gender (%) .
Climate hazard Test of khi-2
Abengourou Gagnoa Soubré Vavoua
M F M F M F M F
High temperatures 3 3 1 0 3 5 1 0
Late of rains 9 10 9 0 8 5 14 0
Air humidity too low 0 0 0 0 0 0 0
Irregularity of rainfall 9 6 3 0 8 11 9 0 0.511
Drought 76 76 84 100 76 63 74 91
Heavy precipitation 1 3 0 0 1 0 0 0
Strong winds 1 0 2 0 4 16

Note. For chi-2 values > 0.05 indicate that there is no significant difference by gender.
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Figure 3. Effects of climatic factors on survival, yield and quality of cocoa beans

3.3 Adoption of Practices by Cocoa Farmers to Reduce the Effects of Climate

Cocoa farmers, both men and women, use several adaptation practices in the different stages of cocoa production
to reduce the effects of climate variability. Among the practices analyzed are nursery management, choice of
planting site, shade management, crop diversification, orchard management, water management, soil fertility
management and harvesting.

3.3.1 Nursery Management Practices

The farmers create nurseries in the proximity of water points, at home or in certain more accessible sites, while
allowing the cocoa trees to reach 2 to 6 months age before planting. The majority of respondents set up nurseries
close to water points. Cacao nursery, at home is done by more women (27% against 15.2% of men). 73.7% of the
women interviewed waited 4 months before transferring the seedlings to the field. The choice of nursery site and
the age of planting differ from one zone to another but is not linked to gender (Table 4).
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Table 4. Relationship between gender and choice of nursery site and seedling age and gender

Practices Modalities Gender Test of khi-2 Linking gender and practice
M F Estimate  Std. Error  zvalue Pr(>|z|) Significance

Close to a water source 70 60

Sitpep Home 152 27 0.109 -7.75-01  6.26-01 -1.238  0.2157 ns
Accessible 148 127

"""""""" 2months 164 123

Agecac 4 months 59.2 737 0.117 -4.15-01  6.24-01 -0.665  0.506 ns

6 months 244 14

Note. Significance of the regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05. Sitpep:
not significant, P =0.2157; Agecac: not significant, P = 0.506.

3.3.2 Choice and Preparation of the Ground

Strategies were used by farmers in the establishment of new cocoa farm, these practices identified don’t reveal
statistical differences between men and women. Clearing without burning or with burning are practices adopted
in land preparation. However, clearing without burning is the most common practice adopted by women (52.1%
of women versus 49.5% of men) (Table 5). In addition, most women used other methods of land preparation
(45.8% of women versus 44.7% of men).

Table 5. Relationship between adaptation practices in site preparation and gender

) i Gender ) Linking gender and practice
Practices Modalities —————— Test khi-2
M F Estimate  Std. Error  zvalue Pr(>|z[) Significance
Clearing with burning 5.8 2.1
Prepter Clearing without burning ~ 49.5  52.1  0.109 -3.10-01  4.14-01 -0.749 04536  ns
Other 447 458

I3 1)
S

Note. Significance of regression: Significant
significant, P = 0.4536.

when P < 0.05; not significant “ns” when P > 0.05. Prepter: not

3.3.3 Crop Diversification and Shade Management

The adoption of permanent or temporary shade trees that contribute to crops diversification, nutrition and food
security are all practices adopted by cocoa farmers. 57.4% of women and 54.1% of men use permanent shade
trees. The temporary shade species encountered were plantain used by more than 90% of men and women and
leguminous shrubs with less than 3% use. More than 50% of respondents use trees to satisfy their food needs
(Table 6).

Table 6. Relationship between shade management practices and gender

) o Gender . Relationship between gender and adaptation practice
Practices Modalities ——— Test khi-2 - —
M F Estimate  Std. Error  zvalue Pr(>|z|) Significance
Yes 54.1 574
Arbreomb 0.640 1.15+00  8.43-01 1.366 0.172 ns
No 459 426
Plantain 973 98.1
Ombrtemp . 0.744 1.29+01  1.81+04 0.001 0.9994  ns
Leguminous shrubs 2.7 1.9
Ground cover 31.7 426
Cultasoc ) 0.167 -9.09-01  8.46-01 -1.074  0.283 ns
Food security 683 574

Note. Significance of the regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05.
Arbreomb: not significant, P = 0.172; Ombrtemp: not significant, P = 0.9994; Cultasoc: not significant, P =
0.283.
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3.3.4 Cocoa Orchard Management Practices

Manual weeding and pruning for flowering are the practices adopted by farmers in the management of the
plantation. The frequency of pruning trees for flowering and manual weeding are predominant practices in the
management of the cocoa orchard. The maintenance of the orchard is carried out by male and female producers
for the most part 2 to 3 times per year, unlike the pruning of trees for flowering, which is practiced more by 46.3%
of women and 33.8% of men.

Table 7. Relationship between manual weeding practices, flowering pruning and gender

. o Gender ) Relationship between gender and adaptation
Practices Modalitiess =~ ———  Test khi-2 - —
M F Estimate  Std. Error zvalue Pr(>|z|) Significance
1 time 5.6 2.9
2 times 299 319
Desherbmanue . 0.788 -1.47+00 6.29-01 -2.338 0.0194 s
3 times 53.5 522
4 times 11 13
. Yes 33.8 463
Tailflo 0.056 -7.03-01  9.03-01 -0.779  0.4361 ns
No 66.2 53.7

Note. Significance of regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05.
Desherbmanue: significant, P = 0.0194; Tailflo: not significant, P = 0.4361.

3.3.5 Soil Fertility Management Under Cacao

The strategy developed by producers for soil management is based on soil cover techniques and different types
of mulch. 67.9% of women compared to 52.8% of men use leguminous crops for soil cover. Male and female
farmers generally expose weed debris (66.7% of women versus 63.2% of men) as well as cocoa cortex and cocoa
leaf (10.1% of women and 7.3% of men) as mulch (Table 8). The adoption of soil fertility management practices
showed no significant statistical difference by gender (p > 0.05).

Table 8. Relationship between adaptation practices in soil fertility management and gender

) . Gender ) Relationship between gender and adaptation
Practices Modalities ———— Test khi-2
M F Estimate  Std. Error zvalue Pr(>|z|) significance

Leguminous crops 528 679

Coverage Leguminous debris 3.6 0 0.144 -1.20+00  6.31-01 -1.902  0.0572 ns
No cover 435 321
Cocoa cortex and leaves 7.3 10.1
Leguminous debris 6.3 7.2

Type of mulch 0.545 8.28-02 3.40-01 0.243 0.8078 ns
Weeds 632  66.7
None 233 159

Note. Significance of regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05. Coverage:
not significant, P = 0.0572; Mulch type: not significant, P = 0.8078.

3.3.6 Water Management

The mapping of water management practices of trees revealed two types of strategies. One of these strategies is
the use of the plantain as a source of water for cacao. To this end, 66.7% of women and 69.8% of men planted
banana trees close to cacao, compared to 13% of women and 15.3% of men who planted banana between four
cacao (Table 10). This practice is used more by women than men. However, the men create boreholes and make
basins around the cocoa trees in order to maintain the humidity of the cocoa trees’ soil.
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Table 9. Relationship between adaptation practices in soil water management and gender

. . Gender . Relationship between gender and water management practice
Practices Modalities ——— Test of (khi-2) - —
M F Estimate  Std. Error zvalue Pr(>|z|) Significance

Plantain between 4 cacao trees 153 13

Plantain close to cacao trees 69.8 66.7
Modeplant 0.000 1.37-01 3.28-01 0.417 0.6766 ns
Both modes 0.3 10.1
Other 14.6 10.1
Wells 69 29
Water tank 1.1 29
Consereau . 0.021* -1.56+01  1.92+03 -0.008  0.9935 ns
Bowl techniques 149 8.7
No practice 67 855

Note. Significance of regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05. Modeplant:
not significant, P = 0.6766; Consereau: not significant, P =0.9935.

3.3.7 Harvest and Conservation Management Practices

The frequency of harvesting was not influenced by gender. However, the post-harvest activities analyzed were
influenced by gender (P = 0.02). When rainfall is abundant, most farmers harvest once every 14 days (43% of
women versus 48% of men). 35% of female cocoa farmers fermented the beans for 6 days, while men fermented
the beans in 4 days (33%). In the absence of rain, only women harvested the pods at least once a week (16%
versus 1% of men) and most fermented for 6 days (54% of women versus 47% of men) (Tables 11 and 12).

Table 10. Relationship between harvesting and fermenting practices during rainfall abundance by gender

. . Gender . Relationship between gender and harvesting and fermentation practices
Practices Modalities ~———— Test of khi-2 - —
M F Estimate Std. Error z value Pr(> |z]) Significance

1 x week 2 9

Frequency of harvesting 1 x2weeks 48 43

R, i 3wecke a0 15 010 332E01  5.25-01 20632 05273 ns
1 x month 30 34
””””””””””””” Sdays 17 24
. 4 days 33 25
ffe:;?rfma“o" frequency 5 v 25 15 0.038* 9.21E-03  4.64E-01 0.02 0.02 s
6 days 22 35
7 days 4 1

Note. Significance of the regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05. Harvest
frequency if rain: not significant, P = 0.5273; Fermentation frequency if rain significant, P = 0.02.

Table 11. Relationship between harvesting and fermentation practices in the absence of rain by gender

o . Gender X Relationship between gender and harvesting and fermentation practices
Pratictices Modalities ————— Test of khi-2 - —
M F Estimate Std. Error z value Pr(>|z|) Significance
1 x week 1 16
Harvesting frequency I x2weeks 44 31
. . 0.000 6.96E-01 5.91E-01 1.177 0.2393 ns
in the absence of rain 1 x3weeks 22 21
1 x month 33 31
3 days 9 10
4 days 16 13
F tation fi
crmentation requencey: s qays 20 15 0930 211901 4.07-01 0294 0769 ns
in absence of rain
6 days 47 54
7 days 8 7

Note. Significance of regression: Significant “s” when P < 0.05; not significant “ns” when P > 0.05. Harvest
frequency in absence of rain: not significant, P = 0.2393; Fermentation frequency in absence of rain, not
significant, P = 0.769.
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4. Discussion

The objective of this study is to provide scientific information on the level of engagement of women in the
adoption of climate change adaptation practices in cocoa sector in Cote d’Ivoire. To carry out this study, analyses
were done on socio-demographic characteristics, women’s and men’s perception of climate change and
adaptation practices adopted to cope with climate change. The socio-demographic characteristics of cocoa
farmers indicate that women are less involved in cocoa farming. The low proportion of women may be due to the
fact that they do not have sufficient land and area to develop cacao farming. As Yemefack et al. (2013) point out,
women are generally disadvantaged mainly in relation to customary land acquisition regimes. Our work has
shown that the majority of women are illiterate and very few of them have a primary education. This low level of
education among women can be explained by the reticence of parents in previous decades to send young girls to
school. These findings are in line with those of Marston (2016) who following her study on women’s rights in
the cocoa sector in Cote d’Ivoire, stated that many women in rural communities have a low level of education.

The distribution of work experience in cocoa production showed that the majority of women had between 0 and
10 years of experience while men had more than 21 years of experience. This indicates that women are
increasingly accessing land through gifts from husbands or fathers in recognition of their contribution to the farm,
a practice that is particularly common among the matrilineal Akan (Quisumbing et al., 2001; Duncan, 2010).

Depending on how men and women differ in terms of education and years of farming experience, their
understanding of climate variability could also differ. The analysis showed that there is not significant difference
between gender and perceptions of climate variability. This is in line with some research reports that reveal, in
most West African countries, producers are aware of climate variability (Fosu-Mensah et al., 2012). Despite the
indifferences between genders in the perception of climate variability, the majority of cocoa farmers, men and
women, distinguished drought, irregular rainfall and too low air humidity in the cocoa plantations. These results
are in agreement with the work of certain authors who confirm that climatic variability would be manifested by a
drop in rainfall, long dry and harsh seasons which will be detrimental to cocoa production (Bigot et al., 2005;
Ficle et al., 2019). To mitigate the effects of these climatic factors, several adaptation practices have been
developed and adopted by cocoa farmers in the different agro-ecological zones. The results of the data obtained
in the field revealed that most of the adaptation practices are mostly adopted by women. This could be because
women are more vulnerable to climate variability than men. Therefore, they will have a high likelihood of
adopting adaptive practices as a necessary intervention to respond to erratic onset of rainfall and drought. The
study also showed that there is not significant difference between gender and nursery management practices and
land preparation. However, our results only illustrate that the majority of women, in addition to opting for sites
close to water points like men, do their nursery at home for better monitoring of plants This could be explained
by the fact that women are very involved in the activities carried out during the establishment of the nursery,
even in the farms where the man is owner, it is noted that women would play a primordial role (Fair Labor
Association [FLA], 2015). Cocoa plantation management practices are the same for women and men. The
producers plant the plantain trees to increase the percentage of success of the new plantation. The role of
temporary shade is to protect young cocoa trees against direct exposure to the sun and strong winds. According
to the Conseil du Café-Cacao (2015) temporary shade is traditionally done by producers with plantain and
Leguminous such as Gliricidia sepium, Albizzia lebbeck. The adoption of permanent or temporary shade trees is
done by farmers to contribute to crop diversification and food security. In the cocoa sector, women’s economy
generally comes from food crops that they grow for marketing purposes in addition to those for household
consumption. The results of the logistic regression showed a significant gender difference in the adoption of
manual weeding practices. Research reveals that herbicide-based weeding is an activity that is mostly carried out
by men or workers (Klasen et al., 2010). Gender is not significant in the adoption of soil moisture and water
management practices in plantations. Indeed, to maintain water and soil humidity around the cocoa trees, the
producers mostly use the method of planting banana near the cocoa trees and between four cocoa trees. This
corroborates the work of Daymond and Hadley (2008) which confirms that soil irrigation techniques are obvious
solutions in a changing climate. The descriptive analysis (frequency) shows that the techniques of wells, basin
and the establishment of water reservoirs in the plantation are mostly carried out by men for the management of
water in the plantation This could be due to the fact that women do not have sufficient funds to purchase drilling
and tank equipment and to pay for labour for preparation. In the case of abundant and absent rainfall most
farmers change their harvesting and fermentation practices to avoid losses and degradation of bean quality.
However, the post-harvest activities analyzed are influenced by gender (P = 0.02) in the case of abundant rainfall.
The results reveal that 35% of women compared to 22% of men are likely to ferment the beans over a longer
period of time. Indeed, women are very much involved in post-harvest activities including fermentation and
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drying. These practices are generally best adopted by women in a changing climate. The reason for the better
quality of the bean among women is the diligence and special attention given to improving the quality of the
cocoa produced. These results are in line with some studies that show women’s involvement in harvesting,
fermenting, sorting and drying the beans (Leadafricaines, 2012). Given the involvement of women in harvesting
and post-harvest activities, Barrientos (2013) argues that the future of high quality cocoa production depends on
the women involved.

5. Conclusion

Climate change is a reality in Cote d’Ivoire. The main cacao production areas suffer from climatic variability
which affects production. To cope with this, producers are adopting various adaptation strategies in the different
cocoa tree production areas. The study showed that although cocoa tree cultivation is considered a male activity,
women are also interested in it and are very involved in the adoption of key climate-smart practices. They are
involved in several stages of cocoa farming, namely, the establishment of the nursery, the choice and preparation
of the land, the management of shade, the management of water and soil fertility, and the management of the
harvest and of the cocoa crop. Given their involvement in each stage of cocoa tree cultivation, they are therefore
able to fully dispose of their cocoa tree plantation. Adopting the best climate smart practices by women in cocoa
sector could therefore boost the country’s productivity quality.
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