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Abstract: Cocoa is a natural resource that plays a very important role globally, being one of the most
produced and traded commodities. Being a labor-intensive product and considering that its
cultivation involves about 50 million people globally, it seems significant to explore its social
sustainability. In light of this, this research aimed to map social risks within the cocoa supply chain
from a life cycle perspective. Therefore, according to a Reference Scale Approach, or Type I, the
Social Life Cycle Assessment was used, considering the two most influential Countries in its
production, i.e. Cote d'Ivoire and Ghana. The results showed that there could be a very high risk
that more than half of the cocoa globally is produced through child labour and with wages too low
to guarantee workers a decent living, returning incomes of $30-38/month. Forced labour is much
less frequent than child labour, while cocoa from Ghana may induce a high risk of improper work,
considering the 30.2 hours per week worked by farmers. This is mainly due to the low association
power of 10-16%, which reveals a high risk that workers may not organize themselves into trade
unions. Finally, at 23-25%, there is also a very high risk of discrimination due to the high presence
of migrant labour. The S-LCA results, therefore, showed that the cocoa industry is still characterized
by socially unsustainable sourcing.

Keywords: social life cycle assessment; cocoa; Ivory Coast; Ghana; PSILCA

1. Introduction

Cacao (Theobroma Cacao L.) is a species native to the tropical forests of the equatorial zone, the
seeds of which, when dried, are used to make chocolate. From a nutritional point of view, it belongs
to the category of “psychoactive” foods (Casperson et al., 2019), among which are also tea and coffee,
i.e., foods that possess tonic properties and act on the central nervous system since they contain
caffeine, theine, ephedrine, and theobromine (Zapata-Alvarez et al., 2024). From a commercial point
of view, on the other hand, it is an important cash crop for Developing Countries and an important
branch of the food industry for Industrialized Countries (Giacometti et al., 2015). Indeed, it is a
resource that plays a very important role globally because it is a basic ingredient for the confectionery
industry (Nair, 2010), as well as one of the most produced and traded commodities. Cacao grows
exclusively in areas characterized by specific soil and climatic conditions that make its cultivation
possible in just a few Countries in the equatorial belt, in a remote area known as the cocoa belt (Figure
1). Although it is produced in various nations, nearly 2/3 of the world's cocoa comes from West Africa,
particularly from Cote d'Ivoire (38% of production, or about 2.23 million tons of cocoa) and Ghana
(19% of production, or 1.1 million tons of cocoa) (World Population Review, 2024), which are found
to be, respectively, the first and second largest producers of cocoa globally (Table 1).
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Figure 1. Cocoa Belt, major producing countries (World Population Review, 2024).

Therefore, it is evident how cocoa production contributes significantly to their GDP (in the range
of 7.5-9%) (Métangbo et al., 2023) and to their exports (about 90% of Ghana and Céte d'Ivoire's exports
are attributable to cocoa) (ANEME, 2018) also because the cocoa they grow and harvest is sold to the
largest multinational chocolate manufacturers globally.

Table 1. Major cocoa-producing countries globally (2022) (World Population Review, 2024) (tons).

Country Production (Tons) %
Ivory Coast 2,230,000 38.1%
Ghana 1,108,663 18.9%
Indonesia 667,296 11.4%
Ecuador 337,149 5.8%
Cameroon 300,000 5.1%
Nigeria 280,000 4.8%
Brazil 273,873 4.7%

Peru 171,177 2.9%
Dominican Republic 75,900 1.3%
Colombia 62,158 1.1%
Papua New Guinea 42,000 0.7%
Uganda 35,000 0.6%
Venezuela 29,325 0.5%
Mexico 28,115 0.5%
Others 213,927 3.70%
Total 5,854,583 100.0%

In addition to its influence on GDP, the agricultural sector's heavy reliance on cocoa exports
ensures the livelihood of many families by generating employment, promoting local micro-
economies, and enhancing the countries' reputation abroad (Prazeres, 2021).

In contrast, at the import level, the main importers of cocoa beans (whole, broken, raw, or
roasted) were the Netherlands (713,532 kg), the United States (471,676), Malaysia (478,787 kg),
Germany (277,368), and Indonesia (252,121) (World Bank, 2024) (Table 2). As can be seen from Table
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2, cocoa beans are mainly consumed by European Countries, which consume nearly 50% of the
world's chocolate.

Table 2. Major cocoa bean importing countries (World Bank, 2024).

Country Imported quantity (tons)
Netherlands 713,532
United States 471,676

Malaysia 478,787

Germany 277,368

Indonesia 252,121
France 161,019
Belgium 134,005
Italy 106,982
Turkey 124,494
Canada 132,218
Spain 99,601
Singapore 96,065
United Kingdom 79,759
Russian Federation 67,486
Switzerland 52,410

Thus it seems clear that there is great inequality in the distribution of the value of this
commodity, given that, on average, 70% of the total value generated within the supply chain goes to
the actors who carry out the last two stages of the chain, namely marketing, and processing. In
contrast, less than 20% goes to cocoa-producing Countries (FAO & BASIC, 2020), with producers to
whom less than 5% of the price paid by consumers returns. In addition, cocoa is a labor-intensive
product: it is mostly harvested by hand, using machetes and hooks, through the labor of about 5
million families, in plantations 70% of which are smaller than three hectares (Prazeres and Lucas,
2020), resulting in a highly fractionalized value chain. However, these productions account for about
80% of the cocoa that is then sold in markets (Voora et al., 2019) and are the main source of income
for about 50 million people globally. In contrast, there is a great deal of control by a few multinational
corporations that decide how and where value is created and distributed. Five companies influence
more than half of the chocolate market, three of which account for more than half of the total cocoa
supply (Prazeres et al., 2021). This effectively shows how the cocoa value chain is characterized by
highly asymmetrical power relations. But the cocoa supply chain also faces important environmental
impacts, mainly related to three factors: (1) deforestation, (2) disease control, and (3) long supply
chains, which cause important impacts related to long transportation journeys. In any case, the
environmental implications of cocoa production have been extensively studied and quantified,
especially from a Life Cycle Thinking (LCT) perspective (D'Eusanio et al., 2019), as shown by a recent
literature study (Wang and Dong, 2024). LCT refers to the way of thinking about the consequences
of the environmental, economic, and social effects of a product or process, throughout its entire life
cycle (Farjana et al., 2021). Currently, literature studies on the environmental assessment of the cocoa
supply chain using LCA are well known, showing the existence of a fair body of literature. In contrast,
Social Life Cycle Assessment (S-LCA) studies remain under-explored. And indeed, entering the
keywords “Social Life Cycle Assessment AND Cocoa” on Scopus turns up only one article (Luna
Ostos et al., 2024), on the social impacts of the chocolate industry. Therefore, in light of this research
gap, and in light of the well-known related social issues, the objective of this article was to assess
social impacts in the Cocoa supply chain using the Social Life Cycle Assessment (UNEP, 2020). In the
cocoa supply chain, both worker communities and households face a large and growing number of
challenges, associated, for example, with livelihoods, working conditions, lack of access to inputs,
and both labor and racial discrimination. Therefore, as cocoa farming involves about 50 million
people globally, the majority of whom are in West Africa, it is timely to think deeply about the social
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impacts associated with cocoa farming, and thus, effective intervention strategies for preventing
these impacts. Understanding the social implications of cocoa production, considering different risk
categories, could therefore provide insights to register some signs of positive change and thus, inform
broader discussions and interventions.

2. Literature Review

The literature related to Life Cycle Assessment applications in the cocoa sector currently has
approximately 45 publications on Scopus (Figure 2).
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Figure 2. Scientific production of “Life Cycle Assessment AND Cocoa,” Scopus, 2008 - July 2024.

Scientific production has been rather erratic over time, although generally, growing. The first
paper was published in 2009, thanks to the work of Ntiamoah and Afrane (2008) who studied the life
cycle stages of a Cacao crop in Ghana, throughout the supply chain. Next, Ortiz-R et al. (2014)
evaluated a Cacao crop in Colombia, showing how improving agricultural practices and supply
consumption can increase the productivity and competitiveness of Cacao. After that, Scherer and
Pfister (2016) showed how Cacao is a high environmental impact product about Swiss eating habits.
But Cacao crops in Indonesia, i.e., the third largest producer globally, have also been studied. In more
detail, Utomo et al. (2016) conducted an LCA taking 1 ton of beans as a functional unit, showing how,
if grown through agroforestry, Cacao could reduce environmental impacts compared to a
monoculture crop. Then there are also additional studies in which the focus of the environmental
assessment is chocolate, including Recanati et al. (2018) who find that cocoa sourcing and energy
supply within the factory are the most impactful environmental hotspots. Of the same opinion is
Konstantas et al. (2018), who, evaluating the production of 1 kg of chocolate in the UK, describe
impacts of 2.9-4.2 kg CO2 eq/kg chocolate, 37% of which is due to the raw material cultivation phase,
as well as 10k liters of water.

Also interesting are the findings of Pérez-Neira et al. (2020) who show that the environmental
impacts associated with transporting raw materials from West Africa to Europe could account for 9-
51% of the total life cycle impacts of chocolate, in fact risking nullifying the environmental benefits
of organic production. Or Bianchi et al. (2021), Hosseinzadeh-Bandbafha and Kiehbadroudinezhad
(2022) and Dianawati et al. (2023) studied the environmental impacts of chocolate production of
different types (white, dark, milk, chocolates, etc.). Finally, recently, Avadi (2023) and Khang et al.
(2024) studied Cacao crops in Ecuador and Vietnam, respectively. The former showed that the
agricultural stage in Ecuador has lower impacts than in other Countries due to low input pressure.
The second, on the other hand, showed high environmental impacts associated with energy
consumption during cocoa processing. Of the same opinion, Idawati et al. (2024), in their study of
Indonesian cocoa production. In any case, it is interesting to note that 55% of the literature related to
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the environmental impacts of cocoa and chocolate has been produced in the last four years, reflecting
the recent scientific interest in the subject. Finally, from a geographical point of view, the two most
prolific and influential countries seem to be Switzerland and Italy with 8 and 7 research articles
respectively. This is most likely due to the economic and cultural importance of chocolate for both
Countries, as well as the presence of multinational and popular chocolate companies in the area.
What emerges from the literature, then, is that there is ample evidence of the environmental impacts
associated with both cocoa and chocolate production. However, although social impacts are
documented, little is yet known about their assessment from a Social Life Cycle Assessment
perspective. In fact, to date, there is only one literature study concerning S-LCA applied to the
chocolate supply chain. More specifically, Luna Ostos et al. (2024) conducted an S-LCA in the
Colombian chocolate industry. Thus, although the literature on environmental sustainability is useful
for understanding the impacts of the cocoa supply chain, the social dimension is often neglected.
Considering this research gap, this article could be a starting point to expand the literature on social
impacts in the cocoa supply chain by considering some of the most influential producing countries,
e.g., Ghana and Cote d'Ivoire, providing a more comprehensive assessment of social impacts,
considering the labor market, effects on local communities, and different types of stakeholders.

3. Materials and Methods

For the assessment of social impacts, the S-LCA was considered within this research article. This
is a rather recent social impact assessment (it was born in 2009) (Sureau et al., 2019) that, unlike E-
LCA does not yet have a reference standard (the ISO/AWI 14075 is expected to come out in 2025), but
only generic UNEP guidelines (2020), to which we adhered. There are different methodologies for
evaluating social impacts, including, for example, the Social Footprint Method (SFM) (McElroy et al.,
2008), the Contingent Valuation Method (CVM) (Whitehead and Haab, 2023), Social Return On
Investment (SROI) (Yates and Marra, 2017), Labor Process Theory (LPT) (Omidi et al., 2023), and
Multi-Criteria Decision Analysis (MCDA) (Pavan and Todeschini, 2009). However, the Social Life
Cycle Assessment was chosen as the methodology for different reasons. In particular, because of its
international relevance (Ritcher et al., 2023 pointed out that S-LCA covers together with SFM and
SeeBalance about 80% of the literature studies) and because of its broad scientific consensus, making
it the most considered approach in the literature. This could be useful, especially from a perspective
of better comparison between future studies. But S-LCA was also chosen because it is connected to
different global initiatives, such as the 10-Year Framework of Programs on Sustainable Consumption
and Production and Agenda 2030) (UNEP, 2020). The possibility of being guided by the Product
Social Impact Life Cycle Assessment (PSILCA) database (Eisfeldt and Ciroth, 2020) played an
additional important role in the choice of methodology. PSILCA provides threshold values called
performance reference points as well as international guidelines that return results that are
comparable with other studies and, above all, reproducible.

Finally, its holistic multi-stakeholder perspective can provide information related to different
stakeholders and thus on multiple research areas. Therefore, while there are different methodologies
for assessing social impacts, its soundness and scientific acceptability were crucial to its choice.
Underlying S-LCA is the desire to adapt LCA standards to the social dimension (Benoit Norris et al.,
2019), which is why, for this research article, the three typical steps of environmental Life Cycle
Assessment were followed. Namely, (1) Goal and scope definition (2) Life Cycle Inventory (3) Life
Cycle Impact Assessment.

3.1. Goal and Scope Definition

The goal of this S-LCA was to assess the main risks in the cocoa supply chain, however,
considering only the cultivation phase. The two most globally influential Countries were considered,
namely Coéte d'Ivoire and Ghana. This is mainly for two reasons. First because together, they account
for 50-70% of global cocoa production. Then because of the absence of specific data on other Countries
(such as Indonesia and Ecuador) which made it was necessary to restrict the analysis to these two
Countries. However, the results of this study could provide an initial knowledge base that could open
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up a stream of future research. Typically, in S-LCA studies, unlike in the E-LCA, the functional unit
is not always expected, mainly due to the immateriality of social risks (Arzoumanidis et al., 2020). In
fact, in E-LCA studies there is a linear relationship between FU and impacts (only as an example, if 1
kg of output causes 1 kg of COy, then 2 kg of output causes 2 kg CO2 eq and so on). In contrast, for S-
LCA, there is no such linearity, and often, intangible risks do not depend on physical flows, which is
why, within this research article, FU was not considered. Although the subject of the study is cocoa,
considering 1 kg or 1000 kg does not affect the final results. Regarding the boundaries of the system
instead, ideally, one could refer to a from cradle to farm gate, while geographically, to Ghana and
Cote d'Ivoire.

3.2. Social Life Cycle Inventory (S-LCI)

The data used within this article are quantitative and were extracted for one part from publicly
available and accessible literature articles, reports, ministerial sources and/or databases, for another
part from SimaPro 9.5 software. In more detail, in the case of Child Labour from Tham-Agyekum et
al. (2023) and the U.S. Department of Labor (2024). In the case of Forced Labor from de Buhr and
Gordon (2018) and U.S. Department of State (2024), and the case of fair wages from Waarts and
Kiewisch (2021) and Wageindicator.org. ILOSTAT regarding working time and workers’ rights, and
Ghana Statistical Service (2023) and Bros et al. (2019) regarding migrant workers. Finally, data on
GHG footprint were processed using SimaPro 9.5 software. LCI indicators were defined by simple
variables (e.g., wages, hours per week, percentage of migrant labor force, labor force cases x 1000
population). An overview of the various inventory data and their respective sources can be found in
the Supplementary Materials (Table S1). The inventory data, in some cases, were either absent or may
not be fully representative of the problem underestimating its extent. However, the results of this
study can be considered a good starting point for raising awareness of the likelihood and various
social risks that cocoa production could face.

3.3. Social Life Cycle Impact Assessment (S-LCIA)

From a methodological point of view, there are two types of approaches for S-LCA, namely the
Reference Scale Assessment (better known as Type I assessment) and the Impact Pathway
Assessment (also known as Type II). The difference between the two approaches is that the former,
to assess inventory data, considers reference scales defined by performance reference points with
which to compare its results (e.g., percentage of children working, number of hours per week,
percentage of migrant workers, etc.) (Russo Garrido et al., 2018).

PRPs are defined as “internationally established thresholds or targets according to conventions and best
practices” (Russo Garrido et al., 2018). Therefore, based on the available data, the Type I assessment
attempts to show whether the data that have been collected can correspond to a negative or positive
performance, and thus to a given level of risk (from very low to very high). Instead, type Il evaluation
estimates the implications of impact pathways toward a given endpoint by assessing long-term
impacts. However, consistent with the aim of this study, and given the objective difficulties in
applying type II assessment because of the problems associated with defining cause-and-effect
pathways, type I assessment was applied. This choice is also consistent with further studies in the
literature, including, Tragnone et al., (2022) and Zafar et al. (2024), which have shown that type Il is
little used. Two categories of stakeholders (Workers and Local Community) and seven categories of
risk (Child Labor, Forced Labor, Fair Salary, Working Time, Workers Rights, Migrant Workers, and
GHG Footprint) were therefore chosen, each of which in turn is defined by subcategories and
indicators. The risk categories were chosen both because of data availability and because of their
relevance to issues related to the Cocoa sector. The risk categories, subcategories, indicators, and
PRPs were defined by PSILCA (Eisfeldt and Ciroth, 2020) and are shown in the Supplementary
(Tables S1 and S2). The data then, were normalized according to five risk scales: very low, low,
medium, high, and very high. These levels were represented graphically using a tachometer chart,
where each risk level was associated with a color (e.g., very low risk = dark green, low risk = light
green, medium risk = orange, high risk = red, very high risk = dark red). As an example, for the trade
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union density indicator, the five PRPs are 80% <y (very low risk), 60% <y < 80% (low risk), 40% <y
< 60% (medium risk), 20% <y <40% (high risk), and 20% >y (very high risk). If then, a value was to
be 30%, then it would fall into the 20% - 40% PRPs, defining a high risk, and thus, graphically, a red
color. After that, each risk scale was associated with a score from 0 to 5 (0 =no risk, 1 = very low risk,
and so on up to very high risk) so that the results could be standardized and represented graphically
by a scatter plot.

4. Results and Discussion

The results of the S-LCA are shown in Table 3 and normalized in Figures 3 and 4.

Table 3. Social Life Cycle Assessment results.

Cote

h
Categories Subcategories Indicators D'Ivor Ref. ac;a Ref.
e
WORKERS
. . . % of all children US Department 73~ Tham-Agyekum
hild 1 hild 1 t 269
Child labour Children in employmen (7-14 years) 6% of labor (2023) % et al. (2023)
Frequency of forced Cases x 1,000 42 de Buhr and 33 de Buhr and
Forced labour inhabitants ’ Gordon (2018) ’ Gordon (2018)
labour . . . US Department  Tie  US Department
Traffick T 1 t Tier 2
rafficking in person ier placemen ier of State (2024) 2 of State (2024)
(Waarts and 38. (Waarts and
, USDpermonth = 3075y visch, 2021; 34 Kiewisch, 2021;
Fair salary Sector average wage 4 e
Wageindicatoro ¢  Wageindicator.o
Ratio 0.43 rg, 2024A 2 rg, 2024B
i kly h £ .
Workdng  Weekly hour of work per h not available 30 1 OSTAT (2023)
time employee 2
Workers 16.
right Trade union density % 10.60% ILOSTAT (2019) 80  ILOSTAT (2019)
%
LOCAL COMMUNITY
International migrant % of the total 23.
Mi t Ghana Statistical
tgran workers in the cocoa workers in the 25% Brosetal. (2019) 20 ana. anstica
workers Service (2023)
sector sector Y%
Embodied agric}ultural ha/$1 1.20E-
Envi . area footprint 04
nvn‘onm}en Embodied water footprint mm3/$1 33 SimaPro 9.5.0 Not available
al footprint L16E
Embodied CO: eq t/$ ‘ og i

In this context, one aspect needs to be clarified. Social impacts are expressed in terms of risk
since social effects cannot yet be attributed with certainty (Sala et al., 2015). Therefore, if the social
impact of producing a particular good or service cannot be known with certainty (at least for policy
purposes), it may be sufficient to know the probability that a product or service is associated with an
externality (Traverso et al.,, 2018). The use of the notion of risk has the advantage that risks so
conceived can easily be used as explanatory factors in policy analysis. Social risks may undermine
growth prospects or jeopardize other key policy objectives, and thus perceived risks (rather than
actual risk realization) may cause actors to change their behavior.
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A) Children in employment B) Forced labour

Medium Medium i i
g iu 8 iu s Medium 12 8 Medium 12

tow _ A Hish Lov A, Hish Low W, High Low \ __/ High
25 20 25 20 4 16 4 16
Very Iovv' ‘ Very high Very Iovv' ‘ Very high Very low ' ‘ Very high Very low k ‘ Very high
[ [ [ 0

RISK OF CHILD LABOUR RISK OF CHILD LABOUR RISK OF FORCED LABOUR RISK OF FORCED LABOUR
(COTE D'IVOIRE) (GHANA) (COTE D'IVOIRE) (GHANA)
C) Sector average wage per month D) Risk of improper working hours
. Medium ’ Medium Badiin Medium
- - 30 40

30
Low - High
8 ' 20

5
Low ’-Hiqh '-Hiqh
25 1 25 1 b

Very high Verylow' \ Very high

Very Iow' ‘ Veryhigh  Very Iow' Avm high
0 0

RISK THAT SALARY IS TOO LOW TO RISK THAT SALARY IS TOO LOW TO RISk OFIMPROBER RISK OF IMPROPER
PERMIT A DIGNIFIED LIFE PERMIT A DIGNIFIED LIFE WORKING HOURS WORKING HOURS
(COTE D'IVOIRE) (GHANA) (COTED'IVOIRE) (GHANA)
E) Trade union density
Medium Medium

60 40 60 40
Low A Hish Low A Hish
80 20 80 20
Very low ' A Veryhigh  Very low ' /\ Very high

RISK THAT EMPLOYEES AR NOT ALLOWED RISK THAT EMPLOYEES AR NOT ALLOWED
TO ORGANIZE IN TRADE UNION TO ORGANIZE IN TRADE UNION
(COTE D'IVOIRE) (GHANA)

Figure 3. Normalized results of the S-LCA of cocoa cultivation (Stakeholders category: workers).

A) International migrant workers in the Cocoa sector B) Embodied agricultural area footprint

Medium Medium Medium
T1e-5 Te-
Low A i Lo A Hich o A Hish
25 20 25 20 1e-7 1e-2
Very low ' /\ Very high Very low ' /\ Very high Verylow ' ‘ Very high
0 0

RISK OF DISCRIMINATION, RACISM AND SOCIAL  RISK OF DISCRIMINATION, RACISM AND SOCIAL RISK OF EMBODIED AGRICULTURAL AREA
CONFLICTS DUE TO HIGH IMMIGRATION CONFLICTS DUE TO HIGH IMMIGRATION FOOTPRINT
(COTE D'IVOIRE) (GHANA)
C) Embodied water footprint D) Embodied CO, eq footprint
Medium Medium
Te-6 Te- 1e-27___1e-10-3

ov A, Hish High
Te-7 Te-4 Te-47 0.1
Very Iow' ‘ Very high Very low ' \Very high

RISK OF EMBODIED WATER FOOTPRINT RISK OF EMBODIED CO, EQ FOOTPRINT

Figure 4. Normalized results of the S-LCA of cocoa cultivation (Stakeholders category: Local
community).

4.1. Workers

4.1.1. Child Labour

Regarding child labour, the results showed that in the 2018-2019 season, in both Ghana and Cote
d'Ivoire, 73% and 26% of children between the ages of 5 and 17 years were engaged in cocoa
production activities, respectively. Therefore, from an S-LCA perspective, it is highlighted that there
could be a very high risk of child labour occurring within the cocoa supply chain (Figure 3A). The
reason is that most children in West Africa live in extreme poverty and, therefore, start working as
infants to support their families. Furthermore, in both Ghana and Cote d'Ivoire, most cocoa farmers
earn an income below the poverty line, which is why they often use children to keep prices
competitive (Wessel et al., 2015). On cocoa plantations, children are found working in extremely
dangerous conditions (Tham-Agyekum et al., 2023). They often use chainsaws and climb trees to
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retrieve beans, using machetes that are often larger than they are (Thorsen et al., 2021) that can injure
them, even fatally.

The use of machetes is the norm for Ghanaian children, although this goes against the
international labour laws of the United Nations, which concerns the elimination of the harshest forms
of child labour (ILO, 2020). Furthermore, both Ghana and Cote d'Ivoire, being in the equatorial zone,
have to deal with the problem of the large population of insects and pests, which is why, child
workers are used to spraying copious doses of insecticides, without protection, causing childhood
illnesses (Villanueva et al., 2023). Moreover, children, being on equatorial plantations, are often also
forced to cope with the bites of large snakes (Asamoah et al., 2018). The risk of child labour in cocoa
farming is certainly caused by the dramatic living conditions of the Ghanaian and Ivorian
populations, as many families are often forced to face the grim reality of poverty and food insecurity,
as well as a lack of access to adequate health services, which exacerbates their already fragile
conditions. It is unacceptable that the cocoa industry still relies on child labour, just as it is
unacceptable that small subsistence farms supply global agrifood giants. Despite the great economic
value and commercial importance of cocoa, the massive presence of child labour makes it particularly
unsustainable from a social point of view. Therefore, from this S-LCA emerges that there could be a
very high risk that much of the chocolate bought and consumed globally may have been produced
with child labour. Already in 2001, eight large multinational food industry corporations (ADM, Barry
Callebaut, Cargill, Ferrero, The Hershey Company, Kraft Foods, Mars Incorporated and Nestlé)
signed the Harkin-Engel Protocol, a voluntary agreement aimed at eliminating child labour in rural
communities in Ghana and Cote d'Ivoire by 2005. This target was not achieved and has been modified
over the years, to reduce the harshest forms of child labour by —70% by 2020, again, in vain. It is
evident, therefore, that behind the production of cocoa, the shadow of child labour still lurks and
little progress has been made over the years, with food industries knowingly profiting from child
labour. This is also compounded by the lack of effectiveness of local laws. For example, in Ghana, in
the Ghana Shared Growth and Development Agenda, an attempt was done to regulate child labour,
although this law is not consistent with the procedures prescribed by Convention No. 182 and
Recommendation No. 190 of the International Labour Organization (Asamoah et al., 2018). This
shows that both the food industry and governments are currently making no progress in reducing
child labour, and that the situation is not improving. In the literature, although there is widespread
awareness of child labour conditions in West Africa, to the authors' knowledge, this is the first study
to quantify the level of risk from an S-LCA perspective, and it is this gap that the study sought to fill.

4.1.2. Forced Labour

The results of the indicator associated with this sub-category show that, with 3.3 cases per 1000
inhabitants (Ghana) and 4.2 cases per 1000 inhabitants (Cote d'Ivoire), there is a very low risk of
forced labour for cocoa cultivation from an S-LCA perspective (Figure 3B). These data show that
forced labour is much less usual and widespread than child labour, and are consistent with Walk
Free Foundation estimates, which show that in Ghana and Cote d'Ivoire, forced labour affects less
than 1% of children and less than 0.4% of adults (Walk Free Foundation, 2018). But these findings are
also consistent with Perkiss et al. (2021), who show that forced labour in Ghana and Coéte d'Ivoire,
represents a very small subset of the child labour problem and is not widespread for adult workers,
in fact affecting less than child labour. Moreover, it also appears that forced labour is limited to the
recent migrant labour force (Verite, 2019). There is little evidence in the Scopus literature that shows
quantitative data or explanations for forced labour in the cocoa sector, most likely because there is
often a tendency to talk more about the more general problem of child labour. It is also interesting to
note that there is a rather questionable interpretation of the definition of forced labour, which is
defined by the International Labour Organisation as ‘any work or service extorted from a person
under threat of punishment and for which the person has not offered himself voluntarily’. Therefore,
forced labour implies a form of work against one's will, and cases often involve a form of deception.
Most probably, however, in Ghana and Cote d'Ivoire, work for many farmers is a real necessity, due
to the spiral of poverty in which they gravitate daily. For this reason, it could be that work is not
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perceived by farmers as forced but as a real necessity, fundamental for the sustenance of their
families. Or it could also be very likely that, given the hidden nature of much-forced labour, the
figures of 3.3 and 4.2 cases per 1,000 inhabitants are vastly underestimated, and that there are much
higher levels within the cocoa sector (Verite, 2019). However, this estimate represents a first basis for
the assessment of forced labour in Ghana and Cote d'Ivoire, and more generally in cocoa cultivation
from an S-LCA perspective, and both government and supply chain actors should better understand
the issue, e.g. through the emergence of a central data collection system associated with forced labour
and/or child labour.

4.1.3. Trafficking in Person

One of the main accusations made against cocoa farmers is that they traffic children, who are
sold as slaves every year (Haughton, 2023). In the cocoa supply chain, the most common forms of
human trafficking involve the placement of children with other families in return for monetary
compensation over a while. This form of bonded labour is often part of an exchange of labour as
repayment of debts, and is most often, again, driven by extreme poverty, as well as facilitated by an
African tradition of migration (Schrage and Ewing, 2014). Most victims of trafficking, especially in
Cote d'Ivoire, are Nigerian, Vietnamese, and Thai nationals, as well as Burkinabe and Malians. The
Ghanaian and Ivorian governments have addressed the problem of child trafficking through local or
bilateral initiatives. More specifically, both Ghana and Cote d'Ivoire fall into Tier Placement #2, thus
showing a medium risk of trafficking in person in both cases. In more detail, the Ghanaian
government does not meet basic standards to eliminate trafficking and smuggling of persons but is
nevertheless making efforts to attempt to do so. For instance, through increased prosecutions,
convictions, and investigations, as well as improved monitoring, providing targeted training (US
Department of State, 2024). And this may also explain the low levels of forced labour in the sector.
Again, it is evident that human trafficking is a consequence of widespread poverty among rural
cocoa-growing communities. Likewise, the Ivorian government does not fully meet the minimum
standards for the elimination of human trafficking but is making efforts to do so, for instance, through
the identification of potential children and vulnerable persons. The government initiated a program
to identify children using the streets as a source of livelihood, referring them to shelters or family
homes. However, the provision of social incentives, shelters, or services, for example, remained
inadequate. In addition, the interagency anti-trafficking committee (CNLTP) did not receive
adequate funding for the fourth consecutive year, while the police force did not receive adequate
training in the investigation and detection of trafficking in persons. It is therefore clear that, although
there have been interesting initiatives by both governments over the years, the situation is still far
from being resolved.

4.1.4. Fair Salary

Wages and income are important factors influencing the quality and standard of living of
workers, which is why they are quite relevant for SLCA. In this case, for this indicator, the results
show values of 0.82 for Ghana and 0.43 for Cote d'Ivoire, both of which correspond to a very high
risk that wages are too low to allow cocoa farmers a decent living (Figure 3C). This value was
calculated based on the grids provided by PSILCA, dividing the sector average wage by the
minimum wage for that country. Waarts and Kiewisch (2021) estimate average wages in Ghana and
Cote d'Ivoire of $1.42/per capita and $1.23/per capita per day respectively (i.e., $38.34/per capita per
month and $40.84/per capita per month). Whereas minimum wages are GHS 18.15 ($1.18) per day (as
of January 2024) in Ghana for a 27-day job and F CFA 39.960 ($66.34) per month in Co6te d'Ivoire
(Wageindicator, 2024A; Wageindicator, 2024B). These figures show appallingly low incomes for
cocoa farmers, with more than one million people possibly lacking access to basic needs. But the most
surprising fact is that incomes of $1.42 and $1.23 per capita per day, in the face of immense profits by
multinational corporations, are well below the benchmarks for measuring incomes and poverty in
the world. The World Bank in 2022 adjusted the poverty line upwards from $1.90 to $2.15 due to
inflation (Hasell, 2022). Thus, it emerges that the currently known incomes for Ghana and Cote
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d'Ivoire are respectively $0.73 and $0.92 below the poverty line, which is why cocoa farmers should
earn at least +51% and +74% to at least meet their basic needs. Just as they would have to triple their
incomes to live a decent life, therefore, including healthy food, drinking water and health services,
education, etc. All this shows and confirms that indeed in the cocoa supply chain, there is a highly
asymmetric distribution of value, with farmers living in extreme poverty because they receive too
low a price and income, while brands and retailers, create value along the chain through marketing
and branding and thus get most of the value. Most of the value creation in the chain is related to non-
tangible aspects that prevail over terroir and the social component that is rarely valued. In both
Ghana and Cote d'Ivoire, the price of cocoa is set by the state at the beginning of the season (Boysen
et al.,, 2023). In October 2020, to increase the price of cocoa, both governments imposed the Living
Income Differential (LID), i.e. a $400/ton surcharge that the industry has to pay on top of the cocoa
price (Adams & Carodenuto, 2023). However, the LID is very unlikely to reduce the poverty of cocoa
farmers in the long run, especially due to the difficulty of controlling the increase in cocoa supply
and the difficulty of alignment within the value chain. Furthermore, it seems that the pricing
mechanism is not transparent, also due to both corrupt practices, as well as the fact that there is no
official policy document on LID providing more details, which could lead to different views on how
to achieve inequity and poverty reduction in the long run (Brack, 2021). Therefore, as long as there is
an unequal power structure within the supply chain, where small farmers have little power to set
prices, even considering the volatility of global prices, poverty will most likely persist. Moreover, low
producer prices, in addition to undermining earnings, may prevent farmers from investing in
improving cocoa productivity and quality.

4.1.5. Working Time

In this case, only data from Ghana were available for the assessment (ILOSTAT, 2023), which
showed that Ghanaian farmers work an average of 30.2 hours per week. This value, therefore,
corresponds to a high risk of improper working hours (Figure 3D). PRPs are based on ILO
Convention No.1 of 1919, which establishes 40-48 hours as normal working hours. Anything above
or below these hours could result in an inability to realize one's professional goals, whether due to
time or economic limitations. However, the figure of 30.2 hours per week may not be so easily
interpreted, besides the fact that it is not known whether this value also includes children (who
however are not used to working too many hours per day, either by law or due to physical limitations
as shown by Thorsen & Maconachie, 2023) or refers only to adult workers. This is then an annual
average figure, which does not consider how the greatest demand for labour occurs during the
harvest season (October-December), which is why the figure and thus the risk of improper working
hours could be widely variable (Thorsen & Maconachie, 2023). Or even, through a social deconstruction
of the forms of work, the few hours worked could be because typically, cocoa cultivation is labor-
intensive, as pointed out by Kissi and Herzig (2024), which is why there are most likely many workers
in the field, and thus the hours are distributed over a very large number of people.

Indeed, the cultivation of cocoa requires many processes, carried out by many people (Thorsen
& Maconachie, 2023). From this perspective, therefore, further investigations are needed to map and
quantify the working conditions and hours of work of cocoa farmers in Ghana. In any case, working
hours per employee are directly related to the sector average wage, since too low number of hours
could lead to equally low earnings and thus prevent workers from achieving professional fulfilment
and being able to meet their basic needs. It is therefore easy to assume that there is a link between
improper working hours, low incomes, and the vulnerability of cocoa farmers. This could create a
dangerous spiral in which the lack of access to financial services due to the low income from the few
hours worked makes it difficult for farmers to escape from poverty. Workers may find it difficult to
access credit and thus lack the means to purchase resources.

4.1.6. Working Rights

The results of this indicator showed values of 16.8% and 10.6% for Ghana and Cote d'Ivoire
respectively, showing a very low rate of unionization for both countries. This corresponds to a very


https://doi.org/10.20944/preprints202408.0467.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 August 2024 d0i:10.20944/preprints202408.0467.v1

12

high level of risk that workers in the cocoa supply chain may not organize in trade unions (Figure
4E). Indeed, this data confirms the findings of Kissi and Herzig (2024) who showed that agricultural
labour in Ghana and Cote d'Ivoire is very fragmented and organized according to different forms of
irregular work. It is then also characterized by divisions of labour, high labour force, land tenure,
caporalato, and gender differences, as well as a low wage rate (Barrientos, 2019). Moreover, in Ghana
especially, farmer-landowner relations are organized based on verbal agreements (Barrientos, 2014).
Smallholder farmers, then, often rely on informal relationships rather than formal networks to access
support. This is also compounded by the fact that most cocoa is produced by small farmers who work
independently, which makes it difficult to organize them into unions, as well as the fact that farms
are often dislocated and dispersed further complicating efforts to unionize the workforce (Boakye
Dankwabh et al., 2024). It may also be the case that the widespread use of child labour in the cocoa
sector complicates unionization efforts. Indeed, child workers are not in a position to join trade
unions or support better working conditions. This, therefore, is at the root of the low associative
power (understood as the ability to be able to improve their working conditions through collective
efforts) of workers in the cocoa sector. It is most likely the low rate of unionization in the cocoa sector
that perpetuates the cycle of exploitation and poverty faced by farmers. Indeed, without trade unions
supporting fair wages, cocoa farmers and workers receive very low wages, which prove insufficient
to meet their basic needs. Likewise, the lack of union representation often means inadequate working
conditions, in addition to the fact that farmers remain vulnerable to market volatility and price
fluctuations, lacking the collective bargaining power to negotiate better terms or prices for their cocoa.

4.2. Local Community

4.2.1. Migrant Workers

As for this risk sub-category, the S-LCA results showed that in Ghana and Cote d'Ivoire, with
23.2% and 25% respectively, there is a very high risk of discrimination, unfair labour conditions and
conflicts with local communities (Figure 4A). Indeed, this is because small cocoa farmers have little
financial capacity to hire the required labour, which is why they use cheaper sources of labour, such
as migrant labour (Amfo et al., 2023). However, some literature studies, including, Kessie et al. (2015)
and Manoj and Viswanath (2015) highlight how migrants face issues related to low wages,
precariousness, and lack of bargaining power, which contribute to the social unsustainability of cocoa
production.

For Cote d'Ivoire, migration flows come mainly from Burkina Faso, Mali, and Guinea (Dabiré
and Soumahoro, 2024), while for Ghana from Nigeria, Togo, and Burkina Faso (Ministry Of
Employment And Labour Relations, 2024). Therefore, while migration practices have contributed a
great deal to the economies of the two countries, the working conditions of a large amount of migrant
labour could lead to a very high risk that the chocolate purchased by Europeans is produced from
poor working conditions such as low pay, unsafe working environments, no freedom and no rights.
Moreover, from a social point of view, migrants might still suffer discrimination and exclusion within
local communities, exacerbating their conditions. The migrant labour force is essential to maintain
the productivity of cocoa plantations and plays a key role in sustaining the production levels
necessary for Ghana and Cote d'Ivoire to maintain their leading positions in the global cocoa market.
However, ensuring fair treatment and improving the living and working conditions of these workers
remain critical challenges.

4.2.2. Environmental Footprints

In this case, the evaluation results were obtained using the SimaPro 9.5 software, choosing as
the functional unit the production of $1 of product, which in this case is the weight of the equivalent
of $1 of raw cocoa. The results showed that it produces 1.20 x 10 ha embodied agricultural area
footprint, 33 mm? embodied water footprint and 1.16 x 107 t embodied CO: eq. These ratings serve
to investigate the direct intensity of how many non-monetary factors were used to produce that
particular product. These values correspond respectively to a high (agricultural area), very high
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(water), and medium (COz) risk of embodied footprint (Figure 4B-D). The cultivation of cocoa is
indeed highly labour intensive, requiring little or no mechanization, which is why the CO:z emissions
associated with the cultivation phase might not be very high, unlike the chocolate production phase,
where other ingredients are added (Konstantas et al., 2018). Therefore, there is a medium risk in this
case. On the other hand, it is well known that cocoa production is strongly linked to land use and
deforestation. This is mainly related to the soil and climatic conditions of the plant. Indeed, cocoa
requires a very shady environment for its growth (70% shade for young trees and 30-40% shade for
more mature ones) and temperatures of around 18-30°C for efficient physiological functioning (Kaba
et al., 2020). At higher temperatures, the photosynthetic mechanism of the leaves, on the other hand,
may be impaired, thus affecting yield.

Therefore, the cacao tree does not like direct sunlight and temperature fluctuations, which is
why it prefers to live in the shade of other trees, which can be used for timber or fruit production. In
recent decades, however, traditional cocoa varieties such as Amazons and Amelonado have been
gradually replaced by new hybrid varieties that, compared to the former, have greater sun resistance
and higher short-term yields (Lennon et al.,, 2021). Intensive full-sun systems require more inputs,
including fertilizers, which are often out of reach for small cocoa farmers. Thus, new varieties do not
require any forest cover, which is why, the areas devoted to cocoa production have increased
considerably, inducing land-use change and deforestation. This increase in cultivated area has often
taken place through slash and burn of virgin forests, resulting in a loss of biodiversity and a general
impoverishment of soils (Sostizzo, 2017). However, it is also interesting to note that cocoa is initially
planted on fertile soils. However, after about 25-30 years, yields decrease, and the incidence of pests
and diseases. Since small farmers do not have the means to restore and renew their plantations, they
start a new cycle of deforestation (Sassen et al., 2022). In contrast, regarding the embodied water
footprint, the very high risk is not so much due to the cultivation phase, which is mostly rain-fed, but
more to the processing phase, e.g. to dilute pesticides and herbicides (Awafo and Owusu, 2022).

4.3. Main Findings

The key results of this social evaluation, as also shown in Figure 5, revealed that:

i Behind cocoa production, the shadow of child labour still lurks. There could be a very high risk
that more than half of the cocoa globally is produced by child labour, used mainly to keep
prices competitive. The massive presence of child labour makes the chocolate industry still
unsustainable from a social point of view. In this respect, local laws are still ineffective, which
is why no progress has been made in reducing child labour within the supply chain.

ii. There might be a very low risk that more than half of global cocoa is produced by forced
labour, which is therefore much less common than child labour. In this respect, the Ghanaian
and Ivorian governments do not fully meet the basic standards to eliminate forced labour, and
it is evident that the situation is still far from being fully eradicated.

iii. With incomes of $1.42/day (Ghana) and $1.23/day (Cote d'Ivoire), there may be a very high risk
that the wages of cocoa farmers globally are too low to guarantee them a decent living. These
figures show how they would have to earn +51% and +74% respectively to meet at least their
basic needs, and how the structure of the cocoa market is therefore highly unbalanced in the
division of revenues.

iv. Cocoa from Ghana could induce a high risk of improper working hours, although it is not
known whether this figure also includes hours worked by children. Working too few hours
could deny workers access to credit as well as access to basic needs, perpetuating an endless
spiral of poverty.

v. Underlying the low wages and improper working hours is a low power of association, which is
reflected in the unsustainability of cocoa production. Thus, 56% of global cocoa could be
produced with a very high risk that workers cannot organize themselves into trade unions.

vi. The migrant labour force in the cocoa sector, while necessary, may induce a high risk of
discrimination, conflicts with local communities and unfair working conditions.

vii. No positive impacts were found in cocoa cultivation.
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EMBODIED WATER FOOTPRINT TRAFFICKING IN PERSON

EMBODIED AGRICULTURAL FOOTPRINT FAIR SALARY

MIGRANT WORKERS WORKING TIME

WORKERS RIGHT

Figure 5. Overview of the social sustainability of cocoa farming from an S-LCA perspective.

Verifying the results of this research with those of similar studies is difficult to date, given the
absence of literature studies on S-LCA and cocoa production. Therefore, starting precisely from this
research gap, consistent with the initial objective, this study aims to expand the literature on the social
impacts of cocoa production from an S-LCA perspective. Although lacking quantitative data for
comparison with other studies in the literature, the results of this research could be a good starting
point for expanding the narrative on inequalities within this sector.

5. Conclusions

The results of this S-LCA confirm the bitter truth about the cocoa industry namely that it is
currently still characterized by socially unsustainable sourcing. This is due to multiple reasons,
including widespread poverty, low wages, need for labour, poor government involvement, lack of
alternative education opportunities, discrimination, political instability, and conflict. Therefore, to
ensure social sustainability in the cocoa supply chain, stakeholders should holistically and
collectively address these root causes. For instance:

1) Northern governments should support West African governments in improving monitoring
systems and actions towards child labour, such as investing in primary education.

2) West African governments should constantly update minimum prices for wages for cocoa
workers.

3) Producing and Exporting Countries, as well as the food industry giants, should establish
regulations for due diligence on human and environmental rights for all companies selling
products containing cocoa.

4) Companies could act more constructively, e.g. by using blockchain technology to track
movements within the supply chain, which would allow human rights abuses to be identified.

5) Consumers should induce brands and supermarkets to provide clear answers regarding social
sustainability in the cocoa supply chain.

6) Cocoa production should be based on traditional agroforestry systems, e.g., planting shade trees
and using different varieties of timber, pulses and fruit trees. In this way, the economy of rural
households would be diversified, creating additional forms of income through the sale of
products from these trees.
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7)  In the main cocoa-consuming regions, approved and future legislation should be designed to
guarantee market access only to companies that concretely address sustainability issues related
to human rights and the environment. In this context, the European Deforestation-free
legislation will require companies to prove that certain forestry-hazardous raw materials
imported into the EU have not been produced at the expense of natural forests felled after
December 2020

From a methodological point of view, the scarcity of social data leads to the exclusion and
inadequate consideration of certain stakeholder categories, effectively underestimating the extent of
the problem. From this viewpoint, therefore, it would be desirable to increase the quantity of
measurable social indices that can broaden the effectiveness and objectivity of the S-LCA, so as also
to allow future comparisons between different studies. Although this study provides an initial
knowledge base, more complete and up-to-date data will be needed, on which future studies should
focus. For now, a dark side characterized by unethical exploitation, environmental degradation and
social injustice continues to lurk behind the chocolate industry.
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