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Executive summary

The introductionY 2 qqad RUIJt Waé WWRAGGY ! q¢ URIIWY n W] 6 ¢ EhallengddlsuthlaR Hea G qea | ¢

economic inequalities, gender disparities, and climate change. It focuses on the systemic issues faced by
female farmers and introduces Afropulse's efforts to implement Equal Trade Certification (ETC) standards
developed byAfrica in Motion (AIM). The aim is to explore how Afropulsan integrate ETCstandards into
its business model to ensure equakompensation for female farmers in Ghana.

The PESTEFramework is used to explore the key factors that shape Afropulse's strategy and operations,
structured around six key factors: Political, Economic, Social, Technological, Environmental, and Legal.
This framework provides the foundation for thePESTEL analysis in the discussion section and helps to
contextualize its relevance and set the stage for the detailed exploration in the reporwithin this
framework, a mixed-methods approach is employed, combining qualitative and quantitative data, with
Afropulse as a casestudy. Various data collection methods, includinga review of existing knowledge
interviews, and financial forecasting, are used to ensure credibility. Ethical considerations and research
limitations are also addressed.

The review of existing knowledge summarizes the existing literature on relevant topics, examinitige
Fairtrade certification, exploring key strategies such as revenueand profit-sharing models and blockchain
technology, exploringthe impact of gender and financial exclusion on farmersas well asthe regulatory
challenges for certified products in Europe.To complement the review of existing knowledge, three
interviews were conducted: two with blockchain experts and one with a Ghanaian coordinatorThe
financial forecast explores four potentialscenarios for sharing revenue and profit between Afropulse and
female farmers.

The discussion through the PESTEL analysis integrates insights from the literature and interviews, this
analysis provides actionable guidance for both Afropulse an&TC. Itexploresthe six keyfactors to clarify
what the analysis will address and why it is relevant. This section emphasizes the importance of
understanding both internal and external factors to identify potential opportunities and challengesilts
limitations are also noted.

Based on the research findingsthe recommendations section Y2 qa RUIJt Wt J! WneHqVYI t W 6 ¢ C

business model and offers strategicaction points. These include adopting a profisharing model,
blockchain technology, a product-line strategy, and a continuous monitoring of trade agreements rai
policy development.

The conclusion synthesizes the main findings, summarizing how Afropulse can align its operations with
ETC standards andutlines howfurther researchis needed to understand the future of the ETC initiative
and its potential adoption by otherstakeholders.
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Introduction

96 ¢ ddIJunlfadlicultutdl]séctorU ¢ k + LU

Ghana, a West African country with a population of 34.7 million (Worldometer, 2024), was among the
5YI OT kt LHyrdiing €écongniids ap 2018 (Oxfam International, n.d.Ghana's agriculture sector, a
fundamental component of the economy, showed promising growth in 2024, expanding 5% in the first half
of the year (Ministry of Finance Ghana, 2024). This reflects its resilience and potential for further
development. According to Ghana Statistical Service (2024), agriculture contributed 24.5% to Ghana's
total GDPin the third quarter of 2024 making it the thirdlargest source of income after the services and

industry sectors.

Even though agriculture is such an important sector in Ghan&hanaianfarmers continue to face systemic
economic inequalities when dealing with Western corporationgWexler, 2025) In the cocoa supply chain,
exports generate revenue for Ghanayut the returns for the farmersare disproportionately low compared
to the massive profits made by Western corporations from processing and selling chocolate and other
products (Okosun, 2021) These inequalities are perpetuated because of neo-colonialism in Ghana,
manifesting through various economic and political mechanisms and nourishing dependency and
asymmetrical power relationships between transnational buyers and local suppliergFold, 2008)

Furthermore, supply chainfragmentation in Ghana poses a major challenge (Afropulse, 2025). The division
of production across multiple stakeholders' limits farmers' integration and communication (Sweeney,
2011; Hansen, 2024). Additionally, outdated NorthSouth trade models and limited vertical integration
continue to underpay and marginalize producers, particularly women (Odijie, 2022; Scott, 2021)hi$
dependency on traditional trade structures hinders local value creation and perpetuates economic
disparities (Fentahun, 2023).

WYGUULWGH ¢! We WHI e Adgricdltiiddl ectdd Hs feylignstitité) dord thHn half of the labor
force in crop farming (Amaning, 2024; MMP, 2023). However, their farming activitiase significantly
affected by gender inequities through restricted access to land ownership and rightsighlighting the need
for targeted policies and support initiatives to enhance their empowermen{Buabeng et al., 2024)

fOWeT T RqRYUAW] 6¢UcRecUKt WeNI RAz O qe |l IJWRSghifitartddughtdli2 2 G UIJ1 ¢
periods and heavy rainfalls occur(Takal et al., 2025)The same authors relate the Ghanaian smallholder

farmers ability to (re}organize their farming practices to cope with environmental changes, notably

through sustainable practices. Economic inequalities and gender inequities are inherently relatethrough

the vulnerability towards climate change impacts(NyantakyiFrimpong, 2020)

Afropulse and fica In Motion

Africa in Motion (AIM)s a foundation dedicated to addressing wealth inequalities in commodity supply
chains between Europe and the Global South, a term referring to economically marginalized nations
shaped by colonialism and neeimperialism (Chung, 2024). To promote fair we#h distribution, AIM
established the Equal Trade Alliance (ETAWwhich developed theEqual Trade Certification (ETC)This
certification is built on two key pillars: 1) the abolition of buyeisupplier relationships and 2) a revenue
sharing model, ensuring equitable, ethical, and sustainable trade practices. Under this framework,
producers become co-owners of the supply chain, securing a fair share of the final retail price (AIM, n.d.).

Afropulse, a female-led startup marketing legumes, is the first business to adopt ETC standards, working
directly with Ghanaian female farmers to develop planbased food and ingredients for European markets.
In collaboration with AIM, Afropulse aims to shift therade narrative by empowering women and fostering

2
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economic growth through fair trade (Afropulse, n.d.; Quisumbing et al., 2021). This initiatie®uld drive
global progress and strengthen investment ties between Africa and Europe.

ETC

Framework

Equal Trade Certification Multi-Stakeholder Legal & Regulatory Partnership Government
Body Governance Compliance & Institutions

Core principles
Abolition of Buyer-
Supplier
Relationships

Revenue-Sharing

Model

Figure 1Overview of the ETC framework

Stakeholdersbverview

The following section aims to identify and categorize the key stakeholdergvolved in the Cowpea supply
chain from Ghana to theNetherlands. Figure 2 visually demonstratesthe Afropulse Equal trade cowpea
pilot supply chain structure.

Supporting actors

CropSafe Agro-services

Equal Trade

Alliance Africa In motion

Susu ]

group i .

SamWinn Agro-Foods o —
. . Logistics+Shipping
Female farmers Farmicle Grow and Processing Afropulse
) Company
Enterprise

-3 Developping collaborations
—— Established collaborations

Figure 2 Afropulse Equal Trade certified cowpea supply chain

1 Afropulse
Afropulse is a start-up with a mission is to bring the best of West African legumes to Europend
global markets (Afropulse, n.d.). AsY U1IJ WY n Wq 6 W WG| Y T PAfrgpulsedifsitaidedth t+ RY U I
a cowpea business model that ensuregqual compensation for the Ghanaian female farmersThe
company operates with two teams: one team in Ghana and the otherteam at Wageningen
University and Research in the Netherlands.

1 Farmicle Grow

The cofounder of Afropulse also serves as the local general manager through its Farmicle Grow
company, facilitating collaboration with the Ghanaian female farmers.These farmers are
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members of a Susu group, with whom she maintains direct contactFarmicle Grow takes the
beans and does the first processing part in Ghana.

i Africa In Motion

AlMis a foundationwho provides AIMGhana with a broad resource base of hlepth knowledge,

methodologies and experience that can acceleate sustainable socio-economic development in

Ghana and beyond (AIM, n.d.)The foundationfounded ETA and will provide ETC guidelisdor

future adoption. + WY U1 WY n W epéndisEiGrery, PN Himstd rHise awareness regarding

the significant wealth inequalities in commodity supply chains between Europe and the Global

South collaborates closely with Afropulse and will actas g6 JWHIJI qRNRHEc qRYUWAHYT ! W
Equal Tradecertified cowpea pilot project.

1 Equal Trade Alliance

ETAis an innovative movement reshaping thglobal economic landscape through the principles
of equity, sustainability, and shared prosperity(Equal Trade Alliance, 2019Afropulse plans to
implement the ETC developed by ETA, an institution focused on reshaping global trade through
transparency, justice, and sustainability.

T Female farmers

Female Ghanaianfarmers implicated in this Afropulse pilot project are now in a number of 10 and
they organize as Susu groudemale informal savings and lending groups common in West Africa.
They are smallholder farmers and grow different crops the Tamale region.

1 SEED Ghana Hub

Female farmers receive training on sustainability practices and crop management from the SEED
Ghana Hub.SEEDis apartner in the ecainclusive entrepreneurship community. Theirinitiatives
support enterprises in critical sectors, including circular economy and waste management,
sustainable energy, and climatesmart agriculture, fostering longterm sustainable development
(SEED Hubs, n.d.)

1 SamWinn Agro-Foods and Processing Enterprise

The cowpea will first be processed into flour at a local processing facility in Northern Ghana:
SamWinn AgreFoods and Processing EnterpriseThis processing enterprise is specialized in flour
and ground nut processing in Ghanavhich envision the jobs will be created for women and youth
both at the processing level and at the farnthrough raw material sourcing (SamWinn AgreFoods
and Processing Enterprisen.d.).

1 Logistic and shipment companies

Next, the cowpea flourwill be transported from the Tamale region to the Accra port via an internal
logistics company, which has yet to be determinedOnce at the Accra port, the cowpea will be
shipped to the Netherlands, though the shipping company has not yet been selected.

1 CropSafe Agro-Services
When the projectscales up, quality control and training on postharvest practices will be managed
by the Nigerian company CropSafe Agreervices. The Agreservices company supports
smallholder farmers and rural women in Nigeria with a range of tailored services and support,
enabling them to access higher value markets, reduce posharvest losses, and adopt sustainable
agriculture practices for increased profitability and longterm viability (Home, n.d.).

T Meelunie

Meelunie is a Netherlands-based global supplier of plantbased ingredients (Meelunie, n.d.) In
one possible scenario, it willfractionate the cowpea flourand take care of the trading aspect.

4
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Projectscopeand research questions

This report examines the inequitable compensation of female farmers in Ghana and explores how

RUqUNI ¢ qRUNWaq6 DWENe ¢ WNI ¢T DWOWI qRNRAcqRYUWLEN9 L WRUqQY
Throughthe PESTEramework, we reviewed the existing knowledge, conductethterviews and afinancial

forecasting to assess the feasibility and impact of ETC adoption. The findingae the foundation for our
recommendations for building a fair, transparent, and sustainabldusiness modelthat empowers female

farmers and promotes economic equity.

By integrating diverse perspectives, we seek to edevelop a solution that implements ETC standards in
nml YGett Dkt W e GGH! WH6¢ RUWs 6RAGVDWHYUY RT I RUNWIUIHYUY G RALWSZ

This project aims to answer the following researchquestions:

wi6ecqWAzt ROV Wa VYT yawreUW mnl YGe Gt DWel YGqWagYWRUqUNI ¢ ql

1. What strategies can Afropulse use to ensure sustainable profitability while aligning its business
model with ETC standards?

2. What socio-ethical considerations should Afropulse incorporate into its business model to ensure
the empowerment and equitable compensation of female farmers in Ghana under ETC
standards?

3. What EU and international regulations must Afropulse consider when designing a business model
that incorporates ETC standards?
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PESTEL framework

To design an effective business model for Afropulse and the adoption of the ETC certification, it is essential
to assess both the internal and external factors that could influence this process. The PESTEL analysis
framework has been chosen in this researt to examine these factors in depth

PESTEL

According to Washington State University (2025), PESTEL analysis is a strategic tool used to assess and
track external macro-environmental factors that influence a business, organization, or industnyitincludes

six main key areas Political, Economic, Social, Technologicd Environmental and Legal. Yiksel (2012)
states that PESTEL framework is a wedlstablished tool in business research, offering valuable insights
into different elements that influence business operations and strategic planningYuksel, 2012).By using
PESTELgcompanies can havea deeper understanding ofkey macro-environmental drivers and challenges

that they must address when integrating new frameworks and practice§ iiksel, 2012)

The use of the PESTEL framework is particularly relevant for thisoject as it offers a comprehensive
analysis of the external macreenvironmental factors that can impact Afropulse's adoption of the ETCIt
also provides key stakeholders with a clearer understanding of the certification process the potential
benefits of achieving ETC standardsFurthermore, PESTELprovides important insights into external
factors shaping the development of the ETC frameworkincluding key aspects such asregulatory
compliance, economic dynamics and sustainabilityexpectation. By including a structured approach to
analyze these factors, PESTEIcan enable Afropulse to identify opportunities and challenges within its
operational environment, helping to design an effective business model that aligns with both the
certification's requirements and the broader market dynamics.

The PESTEL analysis is structured as follows:

1 Political
The political aspects analyze the extent to which the government and policies can influence a
specific industry or project(Bruin, 2016).Consideration is given to EU trade agreements and tariffs
when Afropulse imports cowpea flour into the EU market, the political factors when comparing
Fairtrade and ETC to suggest the framework of ETC, and the government support that may help
with Afropult 19k + WT 132130 YGG WUq oW

i Economic
Economic aspects elementsof a certaineconom! kperformance, andthey may have the direct or
indirect long-term impact on a company (Bruin, 2016) Key considerations include compliance
with ETC guidelines which outline revenue and profitsharing models as well as cost
implications, which will provide valuable insights toAfropulse and AlMregarding the financial
implications of implementing the ETC. Additionally, aspects such as product line strategy for
market differentiation and profitability, exchange rate fluctuations, market demand for ethical
Gl YTl erqt WeUOT Wnel G+ k WRUHAY G 1J Wietl2ripédtivielc | WWRUHAG2T 1IT W

1 Social
The social dimension of PESTEL examines demographic characteristics, population values and
the other factors within the operational environment and they are especially imporant for
companies when targeting their customers (Bruin, 2016)A key objective of this is to improve the
social situation of female farmers in Ghana who produce cowpea, making this aspect particularly
significant. The analysis focuses orthe current situation in Ghana andexplores howthe ETC
certification can contribute to female empowerment, promote gender equality and support

7
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revenue sharing, address challenges related to patriarchy and education about land access, and
consider market segmentation considerations.

9 Technological
From a technological perspective, PESTEL considers technologies that may need and affect the
operations and execution and it may influence decisions to enter certain industries (Bruin, 2016).
The analysis includes research into blockchain and digitalization in production, gathering valuable
RUt RNGqt WaqYWt eGGYIl qWEN9kt WGYqUWUqR¢clGWnaaqgel DWeT YGqR
agricultural digitalization in Ghana for agricultural gowth. Lastly, as Afropulse aims to scale up
cowpea production in the future, technological advancements and market access play a crucial
role. This includes adopting methods to comply with EU food safety regulations and leveraging
digital tools to enhanceefficiency for scaling up purposes

1 Environmental
For the environmental sector, PESTEL examines ecological and environmental factors that may
affect industries (Bruin, 2016) which is a significant concern for this project. The analysis includes
relevant climate conditions, including rainfall fluctuation and temperature change, along with

GYqUUqRcaWHYUt Dhuea JURDL OW TTRqRYUcHO! AWRQWEERNEGRDN
environmental requirements and outlines the risks for farmers if these standards are not met.
1 Legal

Lastly, the legal aspects are crucial for any business entering the marketespecially if the
company would like to trade globally(Bruin, 2016) The analysis primarily focuses on food safety
regulations to identify specific requirements Afropulse must meet when exporting cowpea floar
or potentially protein flour-to the EU market. This includes examining food traceability, quality
standards, import regulation, and labeling requirements. By thoroughly assessing these legal
factors, Afropulse can navigate reglatory challenges effectively and build a stronger foundation
for the future.

Operationalization of PESTEL

For ensuring a comprehensive and structured approach to analyzing the external factors that may
influence Afropulse's integration of ETC guidelines the PESTEL framework was operationalizdthe
framework was used as a guide to ensure a systematic approach throughout the analygBusiness-to-
you, n.d.).

The analysis began with organizing gathered data according to the siPESTELdimensions: Political,
Economic, Social, Technological, Environmental, and Legalnformation for each factor was gathered
through the review of existing knowledge and interview resultsThis data was then analyzed tadentify
valuable insights that could affect Afropulse's ability to implement the ETC guidelines and sustain its
business model in the long term. Through this process, key insights were extracted and synthesized,
providing Afropulse and ETC with a clear understanding of the external factors at play. The results are
summarized in a way that highlights the most relevant considerations, through kegkeaways for each
category. This ensures that the insights are actionable.

ThePESTEL framework will guide the upcoming sections of the research, providing a structured approach
to analyzing the external factors that influence Afropulse's business model and its integration of ETC
guidelines. The detailed analysis of these factors wilbe presented in the discussion section, where the
implications for the business model's design and its alignment with ETC standards will be thoroughly
explored.
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Methodology

Research paradigm and approach

In this section, theontological and epistemological foundations of this research will first be discussed, as
they influence how knowledge is constructed and interpreted. Ontology concerns the nature of reality,
while epistemology refers to the nature of knowledge and how itam be acquired Guba & Lincoln, 1994.
Our approach to theory development will also be explained, which is important because it defines how
insights are generated, refinegdand applied to the practical context of this study.

Ontology

This research is grounded in a constructivist paradigm, which assumes that knowledge and reality are not
fixed but actively shaped by individuals and social interactions (Bernard, 2017). In this context, equal trade
is not seen as a universal standard, buan evolving concept shaped by Afropulse, farmers, tradersand
consumers. This research explores how Afropulse’'s business model and the integration of ETC are shaped
by various social, economig and institutional influences. There is no fixed truth about equal trade, but
rather a dynamic understanding that emerges through interactions among stakeholders.

Epistemology

From an epistemological perspective, this study adopts a constructivist view, where knowledge is €o
constructed through social interactions and contextual factors. Knowledge is not discovered in an
objective sense, but it is shaped by the perspectives anéxperiences of stakeholders. Additionally, the
research incorporates a pragmatic approach, which emphasizes that knowledge should be applied to
solve realworld problems. This study explores how the concept of equal trade, as econstructed by
different actors, can be applied in practice to integrate ETC standards into Afropulse's business model.

Approach to theory development

This study adopts an abductive approach to theory development, which is a ndimear alternate between
inductive and deductive reasoning to uncover patterns, structuresand contexts (Timmermans & Tavory,
2012). This approach is particularly valuable in the context of exploring complex, evolving concepts like
equal trade because it allows for a flexible and adaptive process of theory generation, refining insights as
new data and patterns emerge.

Research approach

This research explores how Afropulse can implement the ETC standards in their cowpea flour value chain
to ensure equitable compensation for female farmers in Ghana. To answer the research questions, we
employ both qualitative and quantitative research methods.

Qualitative research involves the exploration and understanding of phenomena through nemumerical
data, whereas quantitative data involves a structured and systematic approach towards science focusing
on collecting and analyzing numerical data (Dehalwar &harma, 2024). Thus, unlike quantitative methods,
qualitative research prioritizes rich, contextual data and subjective interpretation to uncover nuanced
perspectives (Dehalwar & Sharma, 2024). Qualitative methods are particularly useful for our research
because they allow us to gain a deeper understanding into the challenges of implementing ETC standards
in the cowpea value chain, as well as the soci@conomic realities of the female farmers better.
Quantitative methods are equally important because thellow us to analyze the cost structures and profit
margins, which are key factors for designing a sustainable revenegharing model. Together, the

10
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qualitative analysis and quantitative data provide aolid foundation for developing a business model that
upholds ETC standards while ensuring financial viability.

By including both qualitative and quantitative research methods in our study, we adopt a mixed methods

approach. This type of research combines elements of both qualitative antbe ¢ UqRq¢ qR2 D WI 3t ¢ | H
HI Yel WGel GYH DWYNWHAHI Wel qéwe Ul W WGqéWynwe UT W1+ q¢ U7 RUNDLWE
have chosen this research approach, because it allows us to leverage the strengths of both qualitative and

guantitative methods (Plano Clark, 2017), ensuring a comprehensive understanding of the soeahical,

cultural,¢ UT WYI NcURAcqRYUctGWneHqVYI t Waécaqllic! YWHI eHRc GO WnYI WR
model.

Research design: case study approach

Given the specific focus on Afropulse and its business operations, this research adopts a case study
approach. A case study involves an htlepth analysis of a single entity, enabling researchers to explore the
details and contextual factors that shape andinfluence an individual, group or phenomenon (Baxter,
2005).As a pilot project for the implementation of ETC standards, Afropulse provides a unique opportunity
to explore the practical challenges and opportunities for integrating ETC principles into a wed chain.
Studying Afropulse provides valuable insights into how ETC standards can be operationalized within the
cowpea flour supply chain, potentially informing future applications of the framework in similar contexts.

N6 Rt We¢ GGl YeHO6WNEHRIRQeqt WeWT WagecRAVT WU+FGaY!I ¢qRYUWYNI
stakeholders in the Ghanaian cowpea market. A case study combined with a mixed methods approach is

particularly relevant in the context of this researchbecause it ensures a more nuanced and complete

20T It qecUT RUNDWY nWa6 Wl 13t Jel #HE WG YAG UG OWf quwiU¢ HG 1t Wet |
tue 3t qRY Ut Wagd6cUWRCEH JW qel RIJt WEaYUWUK Wetd RUAW=MNNALWGHOWE T

By integrating multiple research methods and data sources, this study employs triangulation to enhance
the credibility and depth of the findings. Triangulation refers to the use of different methods of data
collection and analysis, sources, or perspectives to cross-validate data and strengthen research
conclusions (Kaman & Othman, 2016). In this study, we apply methodological triangulation by doing both
qualitative and quantitative research methods. Additionally, data triangulation is achieved by drawing
information from multiple sources, including academic literature and expert interviews but also non
academic sources. This ensures that findings are not reliant on a single data set or viewpoint. This
triangulated approach allows for a deeper, more nuancedand holistic understanding of the research
problem, reinforcing the study's trustworthiness.

Data collection methods

This research employed a combination of methods to gather data and inform the design of Afropulse's
business model in adherence with ETC standards. These methods included a literature review, interviews,
a PESTEL analysis, and outsourcing the creation of/aleo for the ETC framework.

Review of existing knowledge

We conducted a comprehensive literature review to understand the theoretical foundations that inform
the practical implementation of the ETC framework into dusiness model. The purpose of the literature
review was to ensure thebusiness model is grounded in and builds onexisting academic knowledge,
addressing key themes relevant to the research questions and objectives (Creswell, 2014). By exploring
various scholarly articles, books and industry reports, we identified key theories and best practices that
could guide the integration of the ETC framework into Afropulse's operation.

11
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The literature review focused on several critical areas, including the impact of certification, sustainable
business models, revenuesharing models, blockchain technology, socieethical considerations and
international trade regulations and policy frameworks that influence the implementation ofequality
standards. The findings from the literature review were crucial for informing the desigshaping of the
business model, and ensuring alignment with both the ethical and practical requirements of the ETC
standards.

Interviews

To address knowledge gaps identified in the literature review and deepen our understanding of specific
topics, we conducted three semistructured interviews. Semistructured interviews are openended
interviews that follow a script or a set of guiding quasons that covers a list of topics and direct the
conversation (Bernard, 2017). These questions are designed to address specific topics or issues relevant
to answering the research questions and ensure that the discussion can remain focused on the research
topic (Dunn, 2015). The flexibility of this approach allowed us to gather more nuanced insights and engage
with the perspectives of our interviewees (Kakilla, 2021).

A nonrandom, purposive sampling method was used to select participants for the interviews. Purposive
sampling is defined by Bernard (2017) as a method in which participants are selected based on their
knowledge, experience or expertise, aligning with the focus of the study. Unlike random sampling, this
approach ensures that the selected participants are directly connected to the research goals and
questions. Purposive sampling is especially useful for collecting irdepth, contextual data, making it ideal
for exploratory and qualitative research (Bernard, 2017).

Two interviews were conducted with blockchain experts, who provided insights on how blockchain
technology could support the implementation of ETC standards in the supply chain. The third interview
was with a contact closely involved with the female farmerdan Ghana, offering valuable contextual
information about the socio-economic realities and challenges faced by these farmers. These different
interviewees allowed us to gain a weltounded understanding of both the technological and orthe-ground
perspectives related to the research.

Financial forecast ing

Tosupport the development of a sustainable revenuesharing modelin line withETC standards, a financial
forecast was conducted to evaluate Afropulse's cost structure and profit margins. This analysis involved
examining quantitative dataand making estimates on production costs, operational expenses, and
revenue streams from Afropulse and comparable companies The goal was to assess the financial
feasibility of integrating the ETC standards while ensuring fair compensation for female farmers. Financial
forecasting is essential in determining the longterm viability and sustainability of business models,
particularly when introducing new standards that may impact cost structures and profitability Penman,
2010).

Incorporating financial forecasting into the data collection process allows businesses to assess the
financial impact of adopting new practices and ensures thaiany operational changes are aligned with
organization's goals (Horngren et al., 2013). This analysis essential for creating a business model that
balances the financial sustainability of thecompany with the ethical and socio-economic objective of
ensuring fair compensation for farmers.

Video

In addition to traditional qualitative and quantitative methods, this research also included the creation of
a video to visually communicate the principles and benefits of the ETC framework. The video was
outsourced to a graphic design student to ensure qality content that can effectively engage key

12
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stakeholders in the Ghanian cowpea supply chain. The video serves as an educational tool, helping to raise
awareness and foster understanding of the ETC standards among stakeholders. This multimedia approach
complements the other data collection by offering a visual perspective that could enhance stakeholder
engagement and interest for the framework.

Research quality

Assessing the quality of research traditionally involves evaluating its reliability and validity. Reliability
refers to the consistency of the findings, so whether the same results would be obtained if the study were
repeated under similar conditions (Berrard, 2017). Validity concerns the appropriateness of the methods
used, the analysis's accuracy and the generalizability of the findings (Bernard®016). However, since this
research examines a complex and dynamic social reality, validity is inherently coaxt dependent. Unlike
natural sciences where reliability and validity are leading, social settings cannot be predicted with the
same precision, since human behavior is shaped by changing environments and subjective
interpretations.

To address these complexities, this study applies the concept of trustworthiness, which offers a more
suitable framework for evaluating qualitative research. Trustworthiness consists of four key criteria:
credibility, transferability, dependability, and confirmability (Ahmed, 2024). Credibility refers to the
confidence in truth of the findings (Ahmed, 2024) which was strengthened through triangulation, as
insights were gathered from multiple sources, including literature, expert interviews, financial dataral
PESTEL analysis, to enhance the accuracy of the findings (Bryman, 2016).

Transferability assesses the applicability of the findings in different contexts and was ensured by providing
a detailed description of the research context and methodology, allowing others to assess whether the
findings may apply to similar settings (Ahmd, 2024). Dependability relates to the stability of data over time
and under varying conditions, which was addressed by documenting the research process transparently,
ensuring that methods and decisions were systematically recorded (Ahmed, 2024). Finallgonfirmability
refers to the objectivity of the findings, ensuring that they are not shaped by the researchers'
preconceptions and biases (Ahmed, 2024). This was maintained by striving for transparency and reflexivity,
acknowledging potential biases whiledemonstrating the integrity of the research process.

Trustworthiness is particularly relevant to this study because our research is inherently subjective and
context dependent. Rather than striving for statistical generalizability, our focus is on a specific business
model within a specific setting, making tansferability more meaningful. By applying trustworthiness, we
capture the complexity and dynamic nature of the research more effectively than traditional measures of
validity and reliability. This approach ensures an ethical evaluation of the feasibiliyf integrating ETC into
Afropulse's business model.

Data analysis

Qualitative data analysis

The qualitative data from the semistructured interviews were transcribed and analyzed thematically.
Thematic analysis is a method to systematically identify, organize and better understand patterns of
meaning in the data set (Braun & Clarke, 2012). Thematanalysis was chosen because it allowed us to
identify key patterns and themes that emerged from the interview responses and connect these insights to
the research questions.

The analysis was conducted in several stages. First, we familiarized ourselves with the data by reading the
interview transcriptions. We used an intelligent verbatim transcription style, which means that the
transcript was cleaned for readability but everthing that was being said is still present. In the second
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stage, we performed manual coding by identifying key phrases, concepts and ideas that were relevant to
the research. These codes were colecoded to facilitate organization. In the third stage, the codes were
grouped into broader themes, focusing on areasuch as blockchain implementation, opportunities, and
challenges, as well as socieeconomic context and challenges. The fourth stage involved reviewing these
themes to ensure consistency and relevance. Finally, the themes were interpreted alongside the esch
guestions to generate conclusions and inform the business model design.

Quantitative data analysis

The quantitative data analysis focused on determiningvhether a profit-sharingor revenue-sharing model
would be most effective in equitably compensating female farmers while ensuring the financial
sustainability of Afropulse. We examined Afropulse's forecasts for cost structure and revenue streams
alongside data from comparable cases. The calculations are presented in the appendices, whereas the
results are presented in the financial forecasting resultsThis data was used to create a fictional model,
with potential revenue- and profit-sharing scenarios analyzed to assess the financial impact of different
compensation models.

Limitations

While we employed a comprehensive mixeamethods approach that aims to overcome some common
research limitations, there are several constraints related to both the research methods and ethical
considerations in the study. These limitations should be undersiod because they might affect the
accuracy, applicability, and reliability of the findings.

Limitations of the review of existing knowledge

The review of existing knowledge offers valuable insights into the research context, providing a foundation
for understanding key factors. However, one limitation of this approach is that it depends heavily on the
availability and quality of existing data,which may be incomplete or outdated. Additionally, the
interpretation of existing knowledge can be influenced by subjective perspectives, meaning conclusions
may vary based on the sources consulted and the researchers' views. To mitigate this, we incorptad
multiple perspectives from the team to analyze and reflect on the findings. While the review of existing
knowledge enhances our understanding of the context, it does not guarantee a comprehensive or fully-up
to-date reflection of the current or futuresituation.

Financial estimates calculations based on fictional data

The financial analysis is based otfiorecasts provided by Afropulseand data from comparable companies
which was used to model several revenueharing scenarios. While thisapproach allows for an exploration
of the financial feasibility under different conditions, it introduces a limitation. Projections based on
estimated figures may not fully reflect the complexities of real financial conditions. This means that the
analysis cannot fully capture the variability of future cost structures, unexpected financial changesor the
long-term impact of implementing ETC standards. This impacts the generalizability and precision of the
financial analysis. Although real financial data wa incorporated wherever possible, the partial reliance on
fictional data limits the precision of the analysis and means that our findings should be interpreted as
indicative rather than definitive.

Limited interviews and time constraints

Another limitation stems from the limited number of interviews conducted and the restrictedime frame
of this research. The interviews were primarily used to fill specific knowledge gaps identified in the
literature review, rather than as a broad exploratory method. For example, we conducted two interviews
with blockchain experts to gain insights into feaibility and implementation of this technology. While this
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approach ensured that we obtained targeted, expert input, it also meant that we did not gather a wider
range of stakeholder perspectivesWe would have liked to include additional interviews to gain a more
nuanced understanding of revenue and profit-sharing mechanisms from different actors in the supply
chain. More interviews could have provided deeper insights into the practical and financial feasibility of
ETC integration.

Ethical considerations

Ethical considerations were central to the design and execution of this research, ensuring the integrity of

qé Wt qal ! WeUT W6 WWGI YaqURAqRYUWYnWGe! qRARGe Uqt k W RNG qt K
data analysis, the research was conduted in line with ethical research guidelines, ensuring responsibility,

and transparency. However, ethical considerations also introduced some limitations that need to be

considered.

In line with ethical standards, all interview participants were provided with detailed information about the
study's purpose, objectives and their role in the research. Before each interview, verbal informed consent
was obtained, specifically for recordingpurposes. Informed consent ensures that participants voluntarily
agree to take part in the research with a clear understanding of its scope and procedures (Dowling, 2005).
Since the interviews were conducted with experts rather than vulnerable individualsuch as the female
farmers, concerns about power imbalances were less of a concern.

NYWGI YaqURqWGE! qRARGec Uqt K WGI R2¢AH! AWE 00 WGUI + YUec O WRT WUqF
PR DG W qY! U7 IOWAT R2¢H! W WnJl + WqYWagdWWGe!l qRARGe Uqt kU
with the researchers, while confidentiaR qj ! WWRt Waq 6 W 3t el #6611 + k W It GYUt RARGF
and prevent unauthorized disclosure (Dowling, 2005). While this is an important ethical safeguard, it also

means that, by removing some of the contextual details, some of the depth of th@data might have been

lost, thereby reducing the depth of the data.

Research processes are always shaped by the researchers' underlying assumptions and are never neutral.

Wi 3t el 76131 Kk taddt pE¥rsdRatidestityl play & significard role in influencing how research is
HYUT e #qUT OWNSRt WAYURVDGqUWRY Wt UYs OWet WGYt RqRYU¢ORaq! Ale (
GYACqRYUWRUWqRGUWeUT Wt GeHWDWq6 ¢ q R @nchez 12016 1p.2R68Y 5 W Y U 1J W
Positionality impacts every aspect of the research process, from selecting methods to interpretinthe
findings (Saunders et al., 2009).

As the researchers involved in this study, we recognize the importance of positionality and reflexivity in
understanding how our perspectives, backgrounds and roles may shape the research process and
YeqHYOGUt OWS 2] Walde ad WARY Ut Rive of Whdm Hié ibaéH Grid fore Ihant WhHild ogra T 3 U it ¢
team is not genderdiverse, it does bring a range of perspectives through its mix of cultural backgrounds.

Three of us are frondistinct parts of the Netherlands, one is from France, one from Mexico and one from

Taiwan. However, we acknowledge that none of us are from Ghana or any other African country, which

means we approach this research as outsiders to the local context.

This lack of direct cultural and lived experience within the Ghanian setting influences our understanding of
the socio-economic, environmental, and political dynamics affecting Afropulse's operations. To address
this, we have made a conscious effort to collaborate closely with the commissioners and engage with local
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perspectives by consulting a local contact who works with the female farmers, as well as our academic
advisor who has experience conducting research in Ghana. This engagement has helped to ensure our
analysis remains as contextually grounded and culturallgensitive as possible, aiming to prevent any form
of bias or ethnocentrism in our contribution. While we took steps to mitigate this limitation, our outsider
status may still introduce biases in how we interpret and analyze the literature and data.

Additionally, the interdisciplinary nature of our team, with members from diverse academic disciplines,
means that our interpretations are influenced by the theoretical frameworks and methodologies we are
most familiar with. While this diversity is valuabé for providing a multifaceted view of the research
problem, it also means that our conclusions might be shaped by particular academic lenses that may not
always capture the complexity of the reallife situation. This could lead to oversimplified interpreations of
the challenges faced by Afropulse, especially in relation to integrating ETC standards into its business
model. By combining our varied academic lenses and actively engaging with external perspectives, we
aimed to conduct a wellrounded and critically informed analysis.
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Review of existing knowledge

This reviewof the existing knowledgestarts with the analysis of the key
areas where Fairtrade falls short and illustrates how the ETC
framework addresses these gaps through deeper producer integration
and enhanced governance mechanismsThen, in 1.2 it examines key
factors influencing ethical business practices, including revenue

sharing models and blockchain technology. Specifically, it explores
how blockchain can enhance transparency and equitable

compensation, how gender and financial exclusion impact

Inequalities
refers to disparities in
income, wealth, and

access to resources and
opportunities within an
economic system, often
influenced by structural

tacadaéeyarl Wl Wnel Gl KWOR2VDIREYYT Ynl#H
. . N . . factors such as market

strengthening bargaining power. The soci@thical considerations are

TR Hett UT WROWNIDOAWHY U RT 131 RUD LW ¢ il RI Waql

relationships, and
institutional policies
(International Monetary

livelihoods, gender inequalities in land ownership andhe power of
cooperatives. Lastly, in 1.4, the review assesses the regulatory
landscape which allows for the integration of certified products in the
European market, discussing international and regional regulations
and how they can act as trade barriers

Fund, n.d.).

Fair tradeand equal trade

Achieving equality and sustainability in international trade requires frameworks that address economic
disparities, empower smallholder farmers, and promote ethical business practices. Oneuch framework
is the fair trade model.According to the Trade for Development Center (2020fair Trade is a partnership
based on dialogue, transparency, and respect, promoting fairness in glob&ade by improving conditions
and protecting the rights of marginalized producers, especially in the Global South. Based omhig
definition, Fair Trade models aimto ensure better prices, decent working conditions, environmental
sustainability, and fairer trade terms for producers in developing countries (Fairtrade International, n.d.).

They operate through certification programs, like Fairtrade
International, that set minimum price guarantees. Fair trade
encompasses two competing visions: one sees it as a
transformative tool to fundamentally change the dominant
economic model, making all trade inherently fair, while the
other takes a pragmatic approach, aiming to integrate
Southern producers into Northern markets under better
conditions (Renard, 2003).The latter seems to resonate more
with the largest recognized fair trade model: Fairtrade

Certification. While it helps reduce exploitation in global

supply chains, it still operates within a buyersupplier model,

Fair trade
is a trade model that
promotes fairer prices,
decent working conditions,
and ethical business
practices, aiming to

empower marginalized
producers through minimum
price guarantees and

certification programs while
improving their access to
global markets.(Fairtrade
International, n.d.).

where farmers miss out on theprofits made from the final
products.

Currently, there are no institutionalized regulations governing

fair trade at the international level. The only policy mechanism
that explicitly allows public authorities to incorporate fair trade
Hl RqUIl R¢ WRUWGI YrRz21 DG WUqWTl WARt RYUt WRY Waqd6 JWEOKt WAz HiIRH
EUmember states to prioritize fair tradecertified products in public contracts (EURLex, n.d.) According
to the World Trade Organization (WTO), the organization plays a key role in regulating international trade,
primarily focusing on reducing trade barriers and facilitating global commerce (WTO, n.dHowever, these
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objectives do not include enforcing ethical or fair trade principles.As a result, fair trade remains a
voluntary, private certification system, dependent on the willingness of countries or organizations to
adhere to related treaties or conventions, rather than a legally binding regulatory framework.

Another framework is the equal trade model and interlinks
more with the vision of fair trademodel as a transformative
tool. The equal trade model goes beyond price guarantees and
certification by ensuring producers are equal partners in trade,

Equal trade

ensures producers are equal

decision-making, and profit distribution. Instead of merely partners in trade, decision-
selling raw materials at a predefined price, equal trade [EEUELUICHERTNI(eI
integrates producers into the entire value chain, giving them RIS UleIVly el EhITeR1 T
ownership over processing, marketing and sales. This ownership over processing,
approach eliminates trade dependencies, allowing farmers marketing, and sales to
and producers to control not just their output, but also how reduce trade dependencies

their products reach consumers and at what price Given the and enhance economic
absence of official EU regulations on fair trade and existing autonomy (AIM 2024).
literature on ETC, thissection examines the concept of
certification, Fairtrade certification and the comparison to ETC.

Certification schemes

Certification is defined as aprocess distinguishing products, improving quality control, and enhancing
market transparency (KCBR, n.d.). Certification fosters consumer trust but could also create confusion
due to the proliferation of ecolabels (Foodcircle, n.d.). There are some predtions about market
saturation due to growing consumerskepticism toward certifications (Foodcircle, n.d.). The amount and
variety of labels can result in consumers being too overwhelmed by labels or too confused about what
exactly the meaningis or the contribution of all separate labels.

Furthermore, Mook and Overdevest (2021) compare certification frameworks across political economies,
concluding that industry-sponsored certifications often outperform consumer-facing labels. This means
that certifications are often more accepted when theyare not directly marketed to consumers, but if they
are industry-sponsored businessto-business certification schemes, to minimize scrutiny. For Afropulse
this is an interesting insight, as theycan adapt a different approach to the conventional fair trade
consumer-facing label.

Certification plays a crucial role in ensuring compliance with EU trade laws and sustainability policies,

including frameworks such as the European Green Deal and WTO regulations. In addition, Ribeirathie

et al. (2021) emphasize that, for instance, Fairade certification depends on consumers' willingness to pay

a premium for ethically sourced products, and that the growth and success of this fair trade certification

have been driven by formal labeling initiatives and increased corporate participation {feiro-Duthie et al.,

2021). While opting for certification can be a key mechanism for facilitating market access to the EU, its
IBnnUHAqR2I0t t WedgqRGecqla! WERUNIt WYOWHRYUt 2G1I+ kW el RU
higher prices.

Fairtrade certification

Fairtrade certification is a globally recognized system that seeks to ensure ethical, sustainable, and fair
business practices throughout the supply chain (Fairtrade International, n.d.). Administered by FLOCERT,
an independent auditor, the certification process evaluates compliance with Fairtrade Standards, which
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encompass social, economic, and environmental criteria. These standards promotequitable wages, safe
working conditions, sustainable farming practices, and the prohibition of child, forced, or exploited labor.

Fairtrade certification operates within a buyersupplier relationship, where certified farmers or
cooperatives act as suppliers, and Fairtradecertified buyers (importers, brands, or retailers) commit to
purchasing their goods under Fairtrade terms (Fairtide International, n.d.). This structure ensures that
producers receive at least the Fairtrade Minimum Price, which acts as a safety net against market
fluctuations, and an additional Fairtrade Premium, which can be
invested in community development. Howeer, despite these
benefits, Fairtrade does not fundamentally alter the traditional
power dynamics in global trade, as retailers and intermediaries
continue to hold significant control over pricing and markegaccess.

Empowerment
refers to a multi-dimensional,
social procedure of expanding
the limit of people or gatherings

to settle on decisions and to Ruggeri et al. (2021) found that Fairtrade participation offers indirect
change those decisions into but significant advantages, such as access to more stable markets,
wanted activities and results improved bargaining power, and enhanced social capitaFairtrade's
(Pareek et al., 2019). meta-governance system which coordinates andregulates complex
governance networks involvingmultiple stakeholders, contributes to
improved income stability and increased earnings for producers
within the certification framework (MurphyZsregory & Gale, 2019, p.16). The ETC will also adopt a meta
govermance approach as theframework will include representatives from producers, cooperatives,
processors, government entities and consumer advocacy groups to ensure fairnessii, n.d.).

Act1 OYaTt WelZz=MZZb WRU2 1t qRNcqt W[ ¢RI ql ¢T DWHDI qRNnRHACqRYU
imbalances and the limits of certification in ensuringlabor representation. This research shows that

Fairtrade certification has an impact on smaliscale coffee farmer wellbeing in changing the livelihood of

destitute coffee farmers and improved the development infrastructures of community (Raynolds, 2022).

Fairtrade plays a rolein achieving social responsibility development reflected by the creation of

employment opportunities. Similarly, Shi and Wang (2023nalyze how cooperatives influence contract

structures, demonstrating that not-for-profit cooperatives benefit farmers more than investorowned

organizations N6 3t JW N RUT RUNt Wt 2nNNWt qWgécaqt ql YORWI wnNY2l U¢ L
effectiveness.

Despite its potential, Fairtrade faces challenges. Fairtrade does not fundamentally alter the traditional
power dynamics in global trade, as retailers and intermediaries continue to hold significant control over
pricing and market access. A key concern ithe bureaucratic rigidity of Fairtrade certification (Raynolds,
2022). This research suggests thabfficeholders regarding Fairtrade administration need to pay far more
attention to make working procedures of Fairtrade certification more flexible, easyand inclusive to
achieve the main objectives of Fairtrade certification at all levels. Similarly, Demissie et al. (2020) point to
the high costs and administrative complexities that disproportionately burden smallholder farmers,
limiting their ability to patticipate.

Beyond its direct impact on producers, Fairtrade also links to broader economic structures. Fairtrade

could challenge the commodification of goods under global capitalism (Demissie et al., 2020). However,

[l RTUOOW=ZMMT b WHI Rq R hueddmella[marRetabjé aormnibdity itdeiflJTHIS fdiskst thellq Y W H 1J
guestion of whether ETC can avoid this pitfall and ensure that resources are directed towards farmers

rather than certification bureaucracy. Demissie et al. (2020) further highlight structural barriers,uxh as

government regulations and noninclusive certification models, which hinder Fairtrade's role in

sustainable development. Their study on Ethiopian coffee farmers finds that Fairtrade certification can

enhance income and social responsibility, but lonadoption rates remain a major limitation. These findings
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underline the current challenges in Fairtrade governance, reinforcing the need for an alternative model that
goes beyond traditional certification schemes.

§2101 AYGRUNW[ ¢RI ql ¢T Dkt WxRAGRaqc qRYUt

While Fairtradecertification improves market access and ethical trade, it remains constrained by a buyer
supplier structure that limits producer in the current supply chain structure. Farmers remain at the lower
end of the value chain while retailers and intermediariesapture most of the profits (Demissie et al., 2020;

AIM, n.d.). In contrast, ETC aims to create a morequal alternative by integrating farmers as ceowners of
the value chain and ensuringequitable revenue distribution.

Through joint ownership and longerm partnerships, ETC could restructure trade relationships to reduce
dependency on retailers and give producers greater financial stability and decisiemaking power, thereby
breaking the longstanding cycle of farmer exjoitation for the benefit of retailers. The structural limitations
of Fairtrade and its inability to fully transform power imbalances in global trade demonstrate where the
ETC framework can offer a morequal and sustainable alternative.

To address the limitations of government regulations and noinclusive certification models, which hinder
Fairtrade's role in sustainable development, ETC proposes a revenigharing model that ensures
producers receive amore equitable share of the final retail price of processed and cooperation with
government bodies (AM, n.d.). Unlike Fairtrade, which maintains conventional supply chain structures
where profits are concentrated at the top, ETC seeks to redistribute value along the entire chain, reducing
power imbalances between producers, processors, and retailers.

This approach emphasizes the need for producers to benefit not only from raw material sales but also from

the value-added stages of production and commercialization. In the case of critical minerals, for example,

producing countries should acquire sharehotler stakes in multinational corporations involved in

processing and selling hightech products, ensuring that wealth is retained within local economies.A

minimum threshold of revenue share should be established, guaranteeing that a significant percentagé

g6 NWnRUCTGWG! YT eHakt W2¢de JWRY W 1J gsharitlinedhami¥nis grouwdbe | YT 2 #1J1
developed between producers, processors, and manufacturers, allowing local communities to gain lonrg

term financial stability and decision-making power rather than remaining dependent on external price

setting mechanisms.

By integrating a revenuesharing approach, ETC challenges the structural inequalities that Fairtrade has
been unable to overcome. Instead of perpetuating the traditional supply chain model where wealth is
concentrated among intermediaries and retailers, EC establishes a system where producers are direct
beneficiaries of global trade profits. This shift ensures that economic sustainability is not only a theoretical
goal but a practical reality for those at the foundation of global supply chains.

Revenueprofit-sharing and blockchain

Business models

Afropulse's main challenge with integrating the ETC certification into its business is designing a profitable

business model that ensures an effective way to return profits to farmers in Ghana. First, it is important to

T UNnRUWDWSs 6 ¢ qllé WH 2 bukinksst modHI(ddstrilded theRdesigil o arithitecture of the value

HI DeqRYUAWI WaR21JI ! WeUT WHRe¢Gqel DWaWHGcURY G WIGGTY! 1JT OwL

It is relevant to look at business models because business models can be used as frameworks for creating
system changes in organizations (Bockeet al. 2015). System change is needed to tackle a problem that
occurs in many traditional business models, namely the unequal distribution of profits. Suppliers in the
global south often get a small share of the profits anthost of the profits are kept by the sellers in the global

21



LEGUMES

-0OF EMPOWERMENT-

north (Kwan Choi, 2006). An earlier initiative that aimed to solve this issue and make ethical products
widely available is FairtradgBennett, 2016)

Selling ethical products, for example with Fairtrade certification is an example of a sustainable business
model. Sustainable business models are models that have the objective to generate value for multiple
stakeholders, society, and the environment (Goni et al., 2021). This value can be ninancial, for example
in the form of community development. Sustainable business models also try to mitigate the negative
effects on society and the environment (Goni et al., 2021). Sustainable business models takestneeds of
different stakeholders into account. Therefore, it is most suitable for Afropulse’'s mission of addressing
trade inequalities and compensating female farmers fairly. Fair trade has not achieved this goal yet
therefore, we will explore revenuesharing and profitsharing.

Revenue-sharing versus profit -sharing

A potential way of tackling the problem of unequal profit distribution is implementing revenuesharing

contracts in the business model.y KOl 1J-8hidrldg dantract is a type of contract that determines the

T Rt ql RA2 qRYUKYNIOGI YnRaqt t0¢c UT 100 {Bart etd., Z021) 066324)J TMOgfimarng R 13+ HOR U
approaches to modelling revenuesharing contracts in supply-chain management are discussed by Bart

et al. (2021).

The first one is the wholesalePrice Contract with RevenueSharing (WCRS) and the second one is the
Consignment Contract with RevenueSharing (CCRS). In WCRS, the retailer buys products from the
manufacturer at a wholesale price and shares part of the revenue from sales, making the retailer bear
demand risk. In CCRS, the manufacturer retains ownership until the product is sold, and thetailer
transfers an agreed revenue share, shifting demand risk to the manufacturer (Bart et al., 2021). The articles
found on agriculture all use WCRS. WCRSsshifts the risk away from the farmers making them less
vulnerable to demand risk. Therefore, we will focus on WCRS fromow on and refer to it as revenue
sharing.

Cui et al. (2020) have used game theory, which is a study of interactive decision making, to test how WCRS
can be used in an agrfood supply chain to increase greening levels. Their conclusion is that a revenue
sharing contract can make supply chains greeer and increase the overall supply chain profit at the same
time (Cui et al., 2020). Panda (2014) also used game theory to see how WCRS influences corporate social
responsibility efforts of retailers and their supplier. Panda (2014) stated that a revenusharing contract
can resolve channel conflicts between retailers and their suppliers when it comes to increasing CSR
efforts.

Shi and Wang (2023) used game theory to investigate the influence of WCRS on agricultural supply chains

that involve cooperatives. They found that one WCRS was not sufficient and that a double reveralearing

(DRS) contract is needed. DRS consists of an gfseam and a downstream contract. The upstream

contract between the farmers and the cooperative helps to mitigate the risk of uncertain outputs in

farming, while the downstream contract between the cooperative and retailer reduces the risk that the

retailer under-orders because of uncertain demand. The extent of benefits received by farmers depends

YOWq6 WWHYYGWI ¢ qR2 1kt WYI Ne¢ URA¢ qRY Uc¢ ptbfitqdoperhtiyeslanttolI] ¢ | G 1J
least in investorowned cooperatives (Shi & Wang, 2023).

A concept similar to revenuesharing contracts that is specifically designed to reduce trade inequalities is
value chain profitsharing. This concept is described by Bennet and Grabs (2024) who define it as¢ HO
sustainable business model that aims to maximize the amount of value distributed to suppliers by
increasing value creation and appropriation, allocating a share of net profits to suppliers, and issuing
multiple payments to reflect actual market conditions, without constraining suppliers' opportunitid CO
(Bennett & Grabs, 2024, p.12). The study was done on farmers of coffee beans and the entrepreneurs who
sell their beans to roasters. The entrepreneurs provide multiple payments to the farmers. The first payment
occurs when buying the coffee beans and prades the farmers with an amount equal to the market price

or higher.
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The second payment is a redistribution of the profits that the buying firm made from selling to coffee
roasters. The profits are redistributed to the farmers and invested in initiatives to support the local
community and improve production methods (Bennett& Grabs, 2024). The entrepreneurs using this
business model work together with the individual farmers to improve the quality and value of their outputs.
Another important feature is that farmers are not bound to longerm contracts and can decide to sellto
other buyers simultaneously (Bennett & Grabs, 2024).

Revenuesharing and value chain profitsharing have a few things in common. Both are systems where
money is shared between partners in the supply chain. For WCRS and predhiaring the downstream firm
will share part of their earnings with the upstream firm (Bart et al., 2021) (Bennett & Grabs, 2024). There
are also differences. Revenuesharing contracts are contracts where a percentage of the revenue of each
unit sold will be shared (Bart et al., 2021). Profisharing is usually arranged by the entreprenaurunning
the downstream business. Revenue will only be shared when the business is profitable (Bennett & Grabs,
2024).

Profit-sharing reduces the uncertainty for the downstream business because they only share if they are
profitable. The risk is higher for the upstream business because there might not be any sharing of profit if
their trading partner is not profitable (Bennett &rabs, 2024). The risk distribution could be different for
WCRS because contracts can be fixed (Bart et al., 2021). This could lead to more certainty for the upstream
businesses because the share of revenue that they get is fixed. There will be marecertainty for the
downstream business because they will have to share revenue also if it means that they will have to deal
with losses as a result.

Both methods have proven that they can be used to increase farmers' income and enhance sustainability
(Bennett & Grabs, 2024; Cui et al., 2020). Regardless of which sharing model is chosen, understanding the
role of blockchain is crucial, as its implementdion can improve transparency and traceability in the supply
chain (IBM, n.d.) According to Hayes (2024), blockchain is a decentralized digital recorkeeping system
that securely stores data across multiple computers, ensuring transparency, permanence,ra protection
against interfering. ETC is revising implementing lockchain to provide key information to stakeholders
involved in certification, ensuring transparency in supply chain operations and confirming that the
fundamental requirements of fair trade and sustainability are being metaimingto make sure that the
shared model, regardless of the specific approach, effectively supports farmers and contributes to the
long-term sustainability of the supply chain.Keyaspects of blockchain will be explored further in the next
section.

Blockchain: a transparent technology for trust, traceability , and

Whereas awareness towards product tracing and ethical sources is
rising, there remains a lack of transparency in the global food supply
chains (Astill et al., 2019). As a result, profit distribution remains
unequal, with smallholder farmers receiving dispoportionately low
earnings while intermediaries capture a significant share. is Kraft &
Kellner (2022) highlight that many supply chains within developing
countries lack transparency and are plagued by fraud, corruption,
and a substantial number of intermealiaries, further exacerbating
these inequalities. Blockchain is a possible solutionfor this, offering
a fully auditable and valid ledger of transactions. Through
AGYHt ASGCRUY k WWUHI ! GqRYUWe UT wWHYUq! Y LW
safeguarded by storing information in such a way that it cannot be
altered without recording the changes (Astilet al., 2019; Francisco &
Swanson, 2018; Kouhizadeh & Sarkis, 2018).

Equitability
dictates that each
participant or agent
should receive the same
level of utility or value
from the allocated

resources, ensuring that
all parties involved
perceive the distribution
as fair and balanced
(Freeman et al., 2019).
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The use of blockchain technology in supply chains can be seen through different perspectives. First, from
a consumer transparency perspective, blockchain is leveraged for tracking, identification, labeling, and
tamper-proofing, thereby enabling consumers & make informed purchases of authentic producs (Liao et
al., 2025). Second, from a supply chain management perspective, blockchain enhances credibility,
ensures data immutability, and improves transparency, which facilitates trust among stakeholders of ta
supply chain and enables more accurate predictions of market demand (Dong et al., 2023; Liu et al., 2023;
Niu et al., 2021) Finally, from a quality assurance perspective, blockchain helps to mitigate uncertainties
regarding product quality and value by providing a secure and verifiable record of transactions and
production processes (Liao et al., 2025).

Blockchain technology has shown significant potential in enhancing transparency and traceability in food
supply chains, for example in Ghana's cocoa sector. Elu (2019) highlights how blockchains enable the
tracking of cocoa beans from the farm to processig facilities and ultimately to store shelves. Kaft and
Kellner (2022) further explore the advantages of blockchain in Ghana's cocoa supply chain, emphasizing
its role in promoting transparency between smallholder farmers and other stakeholders.

They present a blockchain system that not only tracks the number of coffee sacks being transacted but
also records financial transactions and quality checks between farmers and retailers. Beyond ensuring
traceability, smart contracts, which are seltexecuting agreements on the blockchain, can further enhance
equity in supply chains. These contracts automatically execute payments once predefined conditions are
met, such as confirming product quality or delivery, thereby enhancing efficiency and transparency
(Bottoni et al., 2023).

However, there are significant challenges in implementing blockchain, including the high costs of

blockchain systems, which can be prohibitive for smallholder farmers and other stakeholders in

developing countries (Menon & Jain, 2021). Moreover, privacy reerns related to the transparency of

blockchain may prevent certain stakeholders from adopting the technology, particularly when sensitive

Azt RUWDH Y W ¢qe¢ WRY WRU2Y0 20T Wetu6¢ UWaWle GHOAW=ZMZ 06 W~13U0Y U LWC
inadequate technological infrastructure, and resistance toadopting modern technologies further hinder

blockchain adoption (Kraft & Kelner, 2022; Khan et al., 2023).

To address these challenges, Kraft and Kelner (2022) propose a Sli&sed system as a solution to ensure
accessibility for smallholder farmers and reduce corruption. In addition to this SM®$ased system, several
other solutions can further address the limititions of blockchain in developing countries. Khan et al. (2023)
emphasize the importance of supply chain collaboration and the development of uniform standards to
ensure data security and privacy, which could complement the SM®ased system by creating anore
coordinated approach across stakeholders.

Furthermore, Menon & Jain (2021) suggest integrating privapyeserving technigues that allow for
transaction verification without revealing sensitive information and data capture systems, that include
advanced digital systems such as automated data colleion and smart monitoring techniques, to
enhance data accuracy, reliability, and confidentiality.

By ensuring highguality data input, these technologies can strengthen the effectiveness of blockchain
while addressing privacy concernsThesecan foster trust among stakeholders andorevent counterfeiting
(Kraft & Kelner, 2022). These strategies, combined with the SM&sed approach, could create a more
favorable environment for smallholder farmers to adopt blockchain technology while mitigating
technological and privacy challenges. These insights from the cocoa supply chain in Ghana and the food
supply chain in general can be applied to the cowpea supply chain between Ghana and Europe, where a
blockchain-based model could enhance transparency, ensure traceability, and streamline transactions.
For Afropulse, incorporating such a system could make it more cxessible for female farmers to
participate in a reliable way, further strengthening their position in the market.
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Blockchain: a tool for the mitigation of unethical activities in agriculture

Kraft & Kellner (2022) address a key ethical issue in blockchain technology: the exclusion of small holder
farmers. Although these farmers are often the starting point of supply chains, their limited access to
knowledge and digital literacy is often seen s.a barrier to their participation in blockchain systems. This
highlights the critical need to actively involve smallholder farmers in both the development and
implementation of blockchain technology within food supply chains to ensure accessibility and egitable
benefits.

Furthermore, Ghana's cocoa industry faces severe ethical challenges, including childabor and
deforestation (Musah et al., 2019). Blockchain technology has the potential to address these issues by
transforming traditional supply chain systems into more transparent, secure and decentralized networks.
This shift not only enhances accountability but also empowers smllholder farmers by giving them greater
control over their transactions and market access. Musah et al. (2019) showed a strong willingness from
Ghanaian cocoa farmers to adopt blockchain technologies as they recognize its ability to reduce unethical
practices.

Their study showed that over 86% of respondents perceived blockchain as having a higlemarkably high
impact in tacklinglabor violations, ensuring compliance with fair wage regulations, and supporting farmers
in their efforts to combat deforestation. Additionally, blockchain enables financial tools, such as mobile
money wallets, provide farmers with access to credit, enabling tm to invest in their farms and support
their children's education (Musah et al., 2019).

Although this report focuses on the cowpea supply chain, insights from Ghana's cocoa sector are highly

relevant. Cocoa is one of the most established agricultural supply chains in Ghana with various initiatives

already exploring how blockchain can enhanceqjl ¢ Ut G¢ | JUA! We UT WRAGGI Y21 Wnel aldl
lessons of blockchain technology made in collaboration with smallholder farmers provide valuable

insights into how similar approaches could be applied to the cowpea sector.

Given that cowpea farmers, many of whom are women, face comparable challenges regardiequitable
compensation, access to credit, and market transparency, implementing blockchain in the cowpea supply
chain could similarly address systemic inequalities. For, Afropulse blockchain technologies should align
with the ETC framework guidelines, ensuring thaits business model not only adheres to fair trade
principles but also secures equitable compensation and economic opportunities for female farmers in
Ghana.

In the scope of this project, we believe blockchain technology presents a promising opportunity to enhance
revenue-sharing principles in the agricultural supply chain, establishing a more transparent and equitable
revenue distribution model for female cowpea farmers in Ghana. As demonstrated by Sadayapillai &
Kottursamy (2023), blockchain, specifically smart contracts, can facilitate automated and fair payment
structures, ensuring that smallholder farmers receive their rightful share of revenues without days or
exploitative intermediaries. These contracts provide direct access to digital payments and can foster trust
in the supply chain, providing an opportunity for Afropulse to align the company with ETC.
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Socioethical considerations

When considering how to implement a new business model for
Afropulse, socio-ethical considerations should also be considered, E gua lit y
particularly in the context of Ghana's agricultural sector. Women play
a crucial role in farming and food production, yet they face significant
socio-economic challenges, including limited access to resources,
credit, and agricultural input, as well as market inequalities and
gender-based disparities.

refers to ensuring fair
and impartial treatment
far all participants,
providing equal access
to resources,

Given Afropulse’s commitment to integrating ETC into its business JEeYeetela Bt - =111
model, addressing these challenges is essential to ensure that female EEEISTIENEI RS
farmers are not only included in the supply chain but also empowered regardless of gender

Gt W 13! W qet WEYaTl 11+ oWw7! Wet + 3t t R YnlneéRI |

o . . o (Quisumbing et al.,
livelihoods and examining land ownership dynamics in Ghana, 2021)

cooperative development, financial inclusion, a business model can
be created that fosters both economic sustainability and gender ,
ensuring more inclusive opportunities for @émale farmers in Ghana.

NE6WWRGGEHqWYnWneRI Wal ¢T 3JWYUWnel a0l + KWGIR2VJUORE
7RGt Y5t t RWlZMNMb W+ ¢ G ROVt Ws 606101 Wnce¢RI Wal ¢T 3JWNac¢l ¢ Uagl
He argues that fair trade membership does not necessarily lead to substantial improvements, since

benefits often stem from cooperative structures and oganic production methods rather than certification
cavyopumwowWwx JW~¢l DWeZMMYb WeT T+ WqYWag6RE WGWI + GUHQR2IJAWHA! WC
economic impacts.

7RGt Y5t tdRgubs that While fair trade initiatives contribute to some positive developments, they
often fail to address deeper structural inequalities. This reinforces the notion that certification alone is
insufficient for achieving longterm empowerment. Instead, businesses that seek to ensureequitable
compensation and empowerment should focus on strengthening cooperatives and promoting sustainable
farming practices.

The effectiveness of fair trade initiatives is thus highly dependent on the local context. McArdle and

N6YGct Wal=MN=Zb WnVYeae Ul WaécaqlWneéRI Wal ¢T Wkt WHRBUWIN Rt W WGUIUI
within producer communities. Cultural norms, power relations and resource access shape who benefits

in the community, often restricting their access to credit, land and cooperative representation. For

instance, while some benefits for women are notedn the Fairtrade certification, the authors indicatethat

the initiative often fails to fundamentally alter existing gender relations.

They state that empowering women through the Fairtrade certification does not necessarily challenge the

Gl J2¢ RORUNWGEql Rel HEch WYt ql erAqgel Ut Alls 6 RAGWAGc! HIRYUqRUe
making power within their communities. Similarly, Ti&kata and Yaro (2014) highlight that gender

RUWDhec¢ i RqRIt WRUWGE¢UT WagUel dwWe Ul We NI RAzGqel ¢dWl W2130YGH
and economic opportunities. They argue that even when business models incorporate local communities

in production and profit-sharing, they remain insufficient if they fail to address prexisting gender biases.

Thus, establishing a business model that incorporates Fairtrade standards must go beyond economic

inclusion and actively challenge structural inequalities to ensure women can fully participate and benefit.

Gender inequalities in land ownership and resource access

Land ownership in Ghana is heavily influenced by patriarchal norms, limiting women's access to
agricultural land and resources while reinforcing gender inequalities (Buabeng et al., 2024). This means
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that most land is historically owned by men, with male heads of households controlling key decisions,
leaving women dependent on male relatives for access. Buabeng et al. (2024) examined female cocoa
farmers in Ghana, and distinguished between ownership ahsole ownership, identifying key factors that
determine ownership, such as marital status, education and the mode of land acquisition. Their study
found that greater involvement of women in farnrelated decision-making is positively correlated with sole
ownership of land. This highlights the structural gender inequalities in land ownership while emphasizing
the importance of women's participation in decisionmaking for securing land rights. Given that aizeable
proportion of women work in agriculture, ensuring their ownership and control over land is even more
crucial for fostering economic empowerment and gendeequality in the sector.

Vercillo (2022) adds to this discussion bynalyzingfarm resource entitlements in Northern Ghana from a
feminist political ecology perspective. She argues that women's limited access to land and agricultural
inputs is not only an economic issue but that it is deeply embedded in gendered power relations asdcial
structures. Her research underscores how patriarchal control over agricultural resources shapes female
farmers' opportunities and how it reinforces disparities in productivity and financial indepedence.
Understanding these gender dynamics can shed light on the broader systemic barriers women face across
different agricultural sectors in Ghana.

Quaye et al. (2016) further explored gender dynamics in decisiemaking over productive assets for
agricultural development in communities in Ghana. They found that men were generally more educated,
better resourced, and economically empowered than women. As a result, women had significantly less
access to and control over resources and participated less in decisioimaking. Additionally, Quaye et al.
(2016) identified a gender gap in land access and an average crolyi disparity of up to 80% between
women and men.

Similarly, Tsikata and Yaro (2014) highlight that gender biases in land tenure systems and project designs
GRORqWs YGWUKkt We ARG Rq! WqYWHWUWNRaWn! YGWe NI REztagel ¢ WRI
that gender inequalities in resource accé + ALt 2 HEWEt WE NI RAztGqel ¢t WRUGe qt Wwe 01
productivity and profitability. They argue that facilitating access to agricultural resources and creating

tailored training programs for women can help address the existing disparities and enshUR IJWs YaG WUk + W
economic outcomes in the cocoa sector.

These articles thus suggest that to better empower female smallholder farmers, organizations like

Afropulse should not only incorporateequalityt qq¢ UT ¢ 1 T+ WRUWq6 IRI WH2+ RUIH + Wa VYT 1Ji
sharing model, but they should also advocate for land rights reforms to rectify the systeminequalities.

Hill and Vigneri (2014) argue that this could be done by facilitating access to agricultural resources and

training programs tailored to female farmers.

Ankrah, Tsikata and Dzanku (2022) add another dimension to this discussion by examining the role of
agribusiness in shaping agricultural commercialization and gender mainstreaming policies in Ghana. They
argue that weak fiscal decentralization limits theplementation of agricultural and gender policies at the
sub-national level, making them reliant on private sector actors. Their study shows that agribusinesses
often drive policy implementation to align with their commercial interests, prioritizing cash op
production over food crops and reinforcing gender disparities in agricultural participation.

Similarly, Lanz, Prugl and Gerber (2020) critique busineded development projects, arguing that a narrow
nYHet WYUWs YGWUKkt WRUAG2t RYUWecUOT WOY!I GYIl ¢ qUWEYHRE G WAL G
local institutions for resource management and the power relations they embed, ignoring deeper,
intersectional inequalities. Their research on a largé H#¢ G WG ¢ UT WRU2 1t qd W UqWROW] 6¢
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reveals that focusing on gender equality without regard to local institutions at best serves to empower a
few well-connected women and at worst acts as a coveup of highly exploitative practices.

The findings of both these articles suggest that businesses models should navigate the political economy
of agricultural policy implementation to ensure that their initiatives genuinely benefit female farmers.
Engaging with local communities and institutioms will be essential for addressing resistance, securing
broader support for genderinclusive agricultural commercialization, and ensuring that empowerment
efforts do not unintentionally reinforce existing inequalities.

The power of cooperatives

Cooperatives play a critical role in empowering female farmers by providing them with access to

resources, markets, and decisionmaking platforms. Smaller, wellorganized cooperatives often deliver

better outcomes than larger, corporatelike structured cooG1J1 ¢ qR2 Ut W7 RGt Y5t t RALW = MN |
women to collectively negotiate better prices, share knowledge, and support one another in overcoming
socio-HYUYOGRAWHGcOIGWIUNUt IOWcYs W20 AWESHRcUUNYAW&§t ecnYI W
members of agriculturd cooperatives in Nigeria still face significant obstacles, such as limited access to

leadership positions, financial constraints and cultural barriers that hinder full participation.

Although this study focuses on Nigeria, it highlights structural barriers that may also be relevant in Ghana.
Understanding these challenges can help ensure that cooperatives in Ghana effectively support women's
empowerment. Additionally, cooperative modek have been shown to reduce gender disparities in

¢NI RAzGqel ¢ WGl YT eHqRYUWb 7RGt Y s t-nakng Hid Mdolree SHamhg. LWn Y qlJ| F

Similarly, collective financial mechanisms like savings groups can help women overcome financial
barriers. Karakara et al. (2021) highlight how group savings enable farmers to invest in modern agricultural
practices and build financial resilience. Traditilmal microfinance mechanisms such aswusue vihich are
finance cooperatives widely used across Ghana, play a critical role in supporting small farmers and
businesses by providing an alternative to formal banking systems (Alabi, Alabi & Ahiawodzi, 2007). By
participating in susu schemes, female farmers can access capital, which strengthens their ability to invest

in agricultural inputs and scale their business. These articles suggest that integrating credit access and
stimulating financial literacy can further empower women by enhncing their financid independence.

While susu groups provide flexible financial support, agricultural cooperatives often provide additional
benefits, such as collective bargaining power, access to markets and structured decisiemaking
platforms. Combining these approaches could enhance financial and social empowerment for women in
agribusiness. Therefore, beyond establishing revenuesharing models through the ETC, Afropulse should
also explore cooperative development strategies to build stronger support networks for female farmers,
ensuring more inclusive and sustainable economic opportunities.

Regulations

International Regulations and Trade

While Afropulse's business model aims to create a mor@qual trading system, there remains a lack of

standardized international regulations to ensure fair andequal trade practices. Despite increasing

discussions around ethical trade, there are no concrete standards at the international level ensuring fair

or equal trade treatment. While voluntary initiatives exist, such as Fairtrade certification, there is no

instita qRYUGC O RANDT WHWN¢caWnl ¢GWsYI t WgqYWIUnY!I #IWYue ¢ dWal ¢T WL
(2014/24/EU) is one of the few mechanisms that alls public authorities to prioritize fair tradecertified
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products, but fair trade itself remains a private, norbinding certification scheme rather than a regulatory
standard (European Union, 2014).

International trade policies often fail to address genderspecific inequalities, particularly in regions where

women play a significant role in agricultural production and supply chains (McArdle & Thomas, 2012;

Obianefo, 2021). While organizations like thénternational Labor Organization (ILO) promote decent work

and equitable globalization, globalizationy defined as the increasing flow of goods, services, capital,

people, and ideas across international boundaries (Global Business, 202¢)has not resulted intrade
agreementsthat ¢ HqR2 130! Wn VYt qll Ws YGWUkt WIHYUYOGRAWWDGGYs I GUGq
addressing gender disparities in trade highlights a significant gap in international regulatory frameworks.

International organizations, including the ILO, provide broad frameworks ensuring that economic growth
aligns with labor rights and decent work standards (ILO, n.d.). However, these frameworks focus on
overarching principles rather than enforceable regulabns. For instance, the International Labor
Standards set guidelines to promote fair trade practices but lack direct mechanisms compelling countries
or businesses to adopt binding ethical trade policies. Consequently, while these frameworks encourage
ethical trade, they fall short of introducing specific, actionable regulations that ensure longerm impact
(Astramowicz-Leyk et al., 2024).

The ETC guidelines aim to go further by establishing concrete standards through contracts of joint
ownership that actively promote fair and inclusive trade practices. Unlike voluntary guidelines, ETC could
explore ways to embedequality within trade agreements, potentially increasing accountability and driving
structural improvements in global supply chains.

European Food Law Regulations and Trade Barriers

The EU General Food Law Regulation (EC No 178/2002) imposes strict safety and quality standards on
imported food products. These measures, including the Precautionary Principle, allow the EU to restrict
imports if there is scientific uncertainty regardingpotential risks. While intended to protect consumers,
these regulations place a heavy burden on African exporters, who often struggle with the high costs of
testing, certification, and supply chain improvements (CBI, 2024). This demonstrates that food law
regulations play a crucial role in shaping trade dynamics, often acting as barriers to market access (Beghin
et al., 2015; Rees, 2022).

The result of strict food regulations has resulted in the ban of Nigerian cowpeas in 2013 (Hassan, Zamani

& Varshney, 2018). All food businesses exporting to the EU must complith Hazard Analysis and Critical

Control Points (HACCP) principles, with import controls conducted at entry points and throughout the

l eGGO! WH6¢ RUWWNSWWE2!l YGU¢UWIYGGRt T RYUkt W?2RI WHQY! ¢ qldWn
with the Rapid AlertSystem for Food and Feed (RASFF) and the European Food Safety Authority (EFSA)

closely monitoring imports for residue levels (MRLS) that could endanger food safety.

The lack of synchronization in the level of MRLs for pesticides has increasingly emerged as one of the most
significant challenges in international agricultural trade in recent years. These food safety concerns play a
key role in market access in the EUsastandards have led to a rise in shipment rejections, particularly from
Africa, due to issues such as pesticide residues and aflatoxin contamination (Agyekum & Jolly, 2017;
Kleter, et al., 2019). In 2023, nosrompliance cases increased by 10% compared ta2022, reflecting
growing regulatory pressures on exporters (EFSA, 2024).

The Centre for Import and Export Control (CIEC) of Ghana's Food and Drugs Authority (FDA) already
conducts inspections on cowpeas, particularly due to their susceptibility to contamination (Damba et al.,
2023). Although Ghana's residue standards for agri¢wral products are lower than those set by the EU,
cowpeas are often withdrawn from the market to avoid rejection for export, as they must comply with the
MRLs limits.
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Additionally, cowpeas are vulnerable to pest infestations, which resulted in an import ban in the EU of

Nigerian cowpeas (Obeng et al., 2024). However, in the report Obeng et al. (2024) show-tesh storage

solutions, such as Purdue Improved Crop StoraggPICS) bags, proper pesticide application, and

¢scl WOUHY WHEAGGeERNUT WHecUWAGRQRNEqUW 613t W I REEHOWI[ YI L
implementing strict quality assurance and control measures will be essential to ensure compliance with

both local and international food safety standards.

For smallholder farmers in Ghana, particularly female farmers, these regulatory barriers limit access to
high-value EU markets (Damba et al., 2023). The need for costly residue testing, certification, and improved
storage practices often places them at a @advantage compared to larger exporters with better
infrastructure. Afropulse aims to bridge this gap by supporting compliance measures, ensuring access to
safer storage technologies, and advocating foequitable trade conditions. Through targeted investrents

in pesticide management, proper storage solutions, and quality control measures, Afropulse can enhance
the competitiveness of Ghanaian cowpea farmers while reducing the risk of export rejections (Obeng et
al., 2024).

Furthermore, the ETC framework could play a crucial role in mitigating these trade barriers through

Gel qUUIt 6RGH Ws Raq6WNY2131 0GWU0qt WeUT WaVYWs YI tWHGYH JG! Ws Raq
the standards of the EU. By advocating for more traparent testing procedures,and accessibleregulatory

requirements, and financial support for compliance, ETC can help ensure that female farmers and

smallholder producers are not excluded from global trade due to overly restrictive food safety laws.

Instead of reinforcing trade imbalances, regulatory frameworks should promote sustainable and inclusive

market access, enabling Ghanaian farmers to compete fairly while maintaining high food safety and quality

standards.

Existing Trade Agreements

NI ¢T dWwen! 3X3aWUaqt WAWqs JUUW nl RAcWeUT Waq6 JWEOWG6¢2WE R
landscape, but their impact remains highly contested. While these trade agreements were intended to

facilitate economic growth, they have also led to unintended onsequences, particularly for African

economies that rely on tariffs as a major source of government revenue. The removal of tariffs under
agreements such as the Economic Partnership Agreements (EPAs) has resulted in substantial revenue

losses for many Afican countries (AstramowiczLeyk et al., 2024). According to the dependency theory

(Odion et al., 2013), these agreements tend to favor the stronger economies in Europe while leaving African

nations more vulnerable to external economic pressures, as the raoval of tariffs led to revenue losses for

many African countries and to a decrease in cost for European countries.

EPAs primarily regulate trade between the EU and individual African regions, rather than fostering intra
African trade. This reinforces a dependency model where African economies remain structured around
exporting raw materials while importing processed gods. Meanwhile, transport, logistics, and customs
inefficiencies pose additional barriers to expanding African exports (Odion et al, 2013).

The African Continental Free Trade Area (AfCFTA) has responded to these trade challenges by creating an

nl RACUWN!I WWWaql ¢T ¥Wel YeowWx ¢c2aUREVT WRUW=MNoAW m9[ N WRY
enhance intra-African trade by reducing tariffs ad fostering economic integration. While Europe remains

ml RAECKT WIcl NIt qial ¢ T RLArHIE has sholwdd siybld ghatIFND Radelrélaiiondll n |1 RH ¢
are losing momentum. Moreover, rising global protectionism threatens to exacerbate existingatde
inequalities, further disadvantaging African economies.

Despite the trade-undermining nature of these agreements, the EU has expressed its commitment to
economic cooperation through EUAU trade agreements (European Commission, n.d.). As part of this
InnY!l qAWaqd JWEOK Y W] G YHCE O W] ¢ qlideiavesthiferd @gatkage dins tbagttHAgtheht ¢ N 1J WY n
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EU-African economic ties, yet structural trade imbalances remain deeply entrenched (European
Commission, n.d.; Demissie et al., 2020). Many African economies continue to rely on raw material exports
due to limited industrialization and value addition, preenting the development of highefvalue industries.
Furthermore, unfair trade terms persist, particularly due to EU agricultural subsidies, which distort global
markets and reduce the competitiveness of African agricultural exports (Astramowickeyk et al.,2024).

There are structural challenges that hinder the ability to fully benefit from trade agreements within Africa.
One major issue is the fragmentation of trade policies due to the existence of multiple regional economic
blocs, such as Economic Community of Wes African States (ECOWAS) and Southern African
Development Community (SADC), which complicates the development of unified and effective trade
strategies (Odion et al., 2013). Additionally, macroeconomic instability, characterized by high debt levels,
fluctuating exchange rates, and dependency on external financial programs led by institutions like the
Bretton Woods Group, continues to limit economic sovereignty (Astramowicteyk et al., 2024).

UYq6 Il WHI RgRHCOGWHE! | RIJI WRY Wa6 IWE Ys WaW2K3aWYnW[ YI JRNUL
economic potential, FDI inflows account for less than 11% of global investment, while commitments to
debt relief remain largely unmet. The uneaal distribution is highlighted by the United Nations Conference
on Trade and Development (UNCTAD) (2019), where it shows the differences in African FDI inflows per
country.

N6 1IJt DWGWI + Rt qRUqWHécaalUNIt WOYquwYUG! Ws et WUW nl RHCK T |
impact small-scale producers, particularly female farmers in Ghana, who struggle to access stable

markets and fair pricing (Demissie et al., 2020). BhETC framework could help to break these structural

barriers by promoting transparent trade policies, reducing market fragmentation, and ensuring greater

RU#HAGOz2t R2Rq! WRUWa! ¢T 3WenNI 3¥GUWIUqt OW7! WGI RYI RgRARUNDWSs Yl
sharing, ETC offers a potential path toward a more just and sustainable trading system for African

producers.

Regulatory insights and implications

The European Union's certification landscape is highly regulated, yet ethical certification lacks an
institutionalized framework. Businesses importing food products, such as Afropulse, must navigate strict
EU standards while addressing consumer trust and ertification credibility. To establish itself, ETC must

gain recognition and legitimacy to be widely accepted by businesses.

For equal trade certification to be effective, it must empower farmers and address power imbalances.
Research highlights that norprofit governance models better support farmers than profitddriven
alternatives, reinforcing the need for transparency aneéquitability. While fair trade governance has strong
meta-governance potential, it must remain accessible and flexibleavoiding excessive bureaucracy that
could exclude smallholders.

Afropulse must align with existing trade frameworks while finding ways to maximize benefits despite prefit

driven EU structures. Given the absence of institutionalized fair trade regulations, conducting interviews

qVY Wl UnRUONVLWE Wbl 2 b 1JH Yedr interibfguidelinedLI&d Hitio@lly FtHe IO drainkitdrk offers
GUNCcUWGI RUARGH Wt WnY!l WneRI WeUT Wt q¢ HIWWNGYHAHEcOTGRAECqRYUlLq
residue testing poses financial risks, making proactive monitoring of residue testg and cost planning

essential to avoid shipment rejections and additional expenses.
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Interview results

This section presents the results of three interviews conducted as part of the researchwhich are
complementary to the review of the existing literature. The first two interviewsiere conducted with
blockchain experts, which focus on blockchain technology, exploring different types of blockchain
systems, their applicability to supply chains and the financial and operational benefits and challenges of
implementation. The third interviewwas conducted with a local coordinator inGhana andexamines the
socio-economic conditions of female cowpea farmers in Ghana, with particular emphasis on financial
safety nets, cooperative structures and market access. Together, these insights contribute to a better
understanding of how blockchain technology and socieeconomic realities of the female farmers in Ghana
intersect within Afropulse's business model.

Interviewl and 2

Types of blockchain systems

There is no single type of blockchain. Instead, a range of options is available, each with distinct
characteristics and applications. Broadly, these can be categorized intbwo main types: static blockchain
and dynamic blockchain.

A static blockchain is a simple and immutable ledger where data is manually enterethformation entered

into the static blockchain cannot be changedwhich makes it a transparent system for each stakeholder.

This system is relatively costIn n JHqR2 JAWE GGl YFROG¢c qUG! WKk PAMMMLUWGaY WK NMAT
and communication purposes. Due to its immutability and transparency, it is a valuable tool for consumer
communication, and it can build trust among supply chain participants. However, there are also

drawbacks of this system:

wREWII e BUY e 2 qVY i ¢ qRiminaguehtdbjocikichaid &apeet R ®:8000R U HOq 6 1J 10T ¢

This drawback, the lack of automation, prevents users from gaining insights from the data or optimizing the
supply chain.

In contrast, a dynamic blockchain provides tailored solutionsa Y W& 131 g WHG RIJU qt atalAhdGIJH RN R #
financial flows are tracked automatically which increases efficiency and reduces human error. However,

thissl + G WI Whe RI It WE WERNEIII WRU2 It q G0)heopssalin@edentingiR 0 ¢ a 130 ! L
involves more time and budget investment.Additionally, there are extra costs for training all the

stakeholders.

WwERUHIDW0OU2 I ! q6 RUNIOG 2t qtOAIOl YUK 2 qYd e qRACGTI! etoe T 1T
RUIOWUCHGIOHT YHT bIOe HO YHt #H6 ¢ RUKI+# Gl qOYe IOTY X T WH 1O

The dynamicsystem, therefore, requires more capital and effort compared to blockchain. Theotal costs
will depend onthe specific requirements of the client

WERUHRINIK nl YGea it IJIORY 1Ot qqRGGHI 132 130 Y GR OltckoRammiwedld # GIJ| q Rt
be more feasible since it is costeffective and easier to adopt (blockchain expert 2, 10:10, 10:30H
Supply chain structure and blockchain implementation

Blockchain requires a high degree of coordination within the supply chain. Oftentimes, companies select
supply chains with established traceability systems that involve more individuals in the blockchain
process and increase complexity and training costsThe blockchain expert explained:
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vt is important to reduce the number of individuals as much as possible. In your case, it would be
better to implement blockchain with acooperativeb K08 Al Y Ht H6 ¢ BN O+ GIJ| q lOY e IOT W

An example that illustrates this is of a pesteproducing company using a static blockchainfor traceability
purposes. Instead of working with individual farmers, they collaborate with cooperatives that collect and
enter data on behalf offarmers, ensuring accuracy and reducing the risk of incorrect informationA key
challenge is addressed by this approach: ensurinfarmers enter data accurately. Relying on individual
farmers is risky, as there is no guarantee that information is entered correctly. By making the cooperative
responsible for collecting the data and entering it into the blockchairthis challenge is resolved. This
simplifies the process and enhances the overall trustworthiness of the system.

Benefits and limitations of b lockchain implementation

Both expertssee significant potential in using blockchain to secure informationthroughout the supply
chain. However,they offer different perspectives on how to operationalize this approach.

The first blockchain expert suggested that female farmers working with Afpolse could generaterevenue

by selling their data. As companies disclose Scope 3 emissions, farmers could create a revenue stream by
sharing data on their sustainability practices with supfy chain stakeholders. However, the second
blockchain expert challenged this idea, arguing that given the small scale of the project, building trust
among stakeholders by offering free access to data would be a more valuable strategy.

[ YI Wnel Wl RWHYYGUI ¢qR21It AWGI Y2RT RUNDWNI WJIJWE #HEIIE + Wa Y Wi
only strengthen trust within the supply chain, but also enhance Afropulse's credibility with financial

institutions. This increased credibility could mprove Afropulse's chances of securing funding as the

project evolves.

With increasing EU regulations requiring traceability, blockchain can serve as an essential tool. Improved
traceability leads to increased transparency, fostering trustbased relationships within the supply chain.
Stronger partnerships in a trustworthy envonment can ultimately boost Afropulse'sand its stakeholder's
reputation and marketing effectiveness.

widcaqlol Yetorec Ut WadtlogYRYU2RURIJIOGJe lOct OC KOl Jq¢ RO e
it is more transparent. And sqf IOF¢ UIOGI Ya YqUIO! Yeal IOGI YT 2 H#Haqt KOs Ra6 00 Y
expert 2, 31:55).

Improved transparency increases retailergwillingness to stock Afropulse's product in the supermarkets.
Additionally, providing consumers with access to traceability data via a QR code enhances product
attractiveness and credibility.

Blockchain technology should go hand in hand with complementary strategies allowing us to convince the
supply chain stakeholders to trust the fact that the product is going to be attractive for the consumer.

Despite its advantages, blekchain implementation poses many challenges and hnitations, including high
costs, privacy concerns and technical complexity. The choice between which blockchain system is more
appropriate for a company depends on its budget and the complexity of the value chain. The second
blockchain expert explains:

wOVYUt RT I I0Os RAGIORAGHNGNUqec qRYUIORY2GT IOAO2t T e 1Ot q¢
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what is feasible according to the budget that you are available and the time frame that you are
C2CRUCHONgO7IAcCet YOI UcGRHWG e Ut 100 Y1 I@OIRG Jtoc UT oo Y

While static blockchain is more affordable, its lack of automation will limit Afropulse's ability to analyze
data, optimize operations and improve business strategies.

JWith the static system] you don't get any other benefits that the dynamic type of implementation
can provide you, but it is much more cody [efficient]b F0& H i Y RtgertZ 83R)U tO1J

Thus, while the static blockchain may seem more attractive, it also shows limitations. Its simplicity can
hinder business strategy improvements and prevent the extraction of valuable datdriven insights.

Profit -sharing and revenue-sharing model

The profitsharing and revenuesharing model was explored with the first blockchain expert.

w f HOq 6 RahdriKQG nigem tRam revenuesharing because youalso then include the costs that
you are having. So, | would always go for prefiharing and notrevenuet 6 ¢ | RUN B0 Al YRt A6 ¢ R
1, 9.49).

The profitsharing modelthus accounts for costs along the supply chain, which makest more attractive
to stakeholders. However, this model might not immediately benefit female farmers, because profits take
time to grow. In the long term, it could provide greater financial incentives and strengthen relationships
with supply chain partners.

There wasdisagreement between blockchain experts regarding whether blockchain could be used to
directly transfer profit shares to farmers or cooperatives. The first interview provided an unclear response,
while the second interview statedthat such a system should be feasible.

Interview 3

The third interview we conducted was with a local Afropulse coordinator in Ghana who is in close contact
with the female farmers that produce cowpea.

Susu groups: A financial safety net for female farmers

Female cowpea farmers in Ghana often participate in Susu groups. These are informal savings and loan
associations that support their financial stability and independence.Thesusu groupsvary in size, ranging
from a few members to as many as 200.

The members contribute small, periodic savings into a collective fund. When a farmer has a project that
requires financial support, they can apply for a loan. Typically, these loans range from around 200 to 300
euros. The savings are stored in a locked box that is only accessible through a system of multiple
keyholders. Theboxholderand keyholdersrotate weeklyto ensure transparency and shared responsibility.
The local coordinator explained:

wi 6 061! el WG WgRUNIOgYORYUqlI RHz qletoYUG! OY UG
other people coming with the key® F0é X X x = Y f g

wsat qlocit YIOqYIOt 6¢1 IJKOI Rt t e ORNKOq 6 IJIOHY # IORY 105 Rq 6 HOG 1J HOa
person and it's also kind of like building trust among themselves so that they know that everyone
is part of the process, and everyone has the responsibility #44:35)
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This systemof multiple keyholders thusfosters trust and accountability in the group, adecisions about
loans and savings are madecollectively. Rotating the keyholders ensures that no single person holds
exclusive control, which reduces the risk oinismanagementand mistrust.

Beyond financial support,susu groupscontribute to female empowerment. The financial support allows
women to start their own projects and maintain control over their incomeand allow them to be
independent in the production and trading process As the local coordinator noted:

w ow when they have this little money, they feel ok, | am empowered enough to also start
something on myownt14:50).

Additionally, susu groups elect leaders called Magasiaswho represent female farmers in community
decision-making processes. These leadership roles, alongside positions such as secretaries and
organizers who build strong group structures, enhance women's influence and organizational strength
within their communities.

Production and sale: individual efforts with potential for cooperation

While female farmers participate in the collective financial structure,the susu groups their production
and sales remain mostly individual rather than collective. Each farmer cultivates and sells their own crops
independently, which can leadto variations in quality and pricing.

Farmers typically work on separate plots. However, there are pahilities to share land and cultivate
together. Usually, this shared land is scaled up to one acréAlthough the collaborative farming is rare, it
could help standardize cowpea quality among the female farmers and increase bargaining power in the
market.

Currently, the female farmers sell their cowpeas individually in local markets. Under Afropulse's future
market approach, scaling up production could open opportunities for cooperatives, allowing for bulk sales
and export potential. However, existing quaty differences among producers must first be addressed, as
they currently prevent collective marketing at a uniform price. While smalscale farmers continue to
operate individually for now, participation in larger projects often enables group productionrad sales.

[ ¢l QW t kWl ¢RURUNDWYULWY 2t q¢ RUCHGWWG! ¢ HqRHEIJE WR

Afropulse provides training to help farmers adopt sustainable agricultural practices that align with ETC
requirements. While the goal is not to obtain organic certification, farmers are encouraged to reduce
chemical use. The reason for this is that organic certification is too complex for smallholder farmers to
acquire and because syntheticchemicals are often too expensive to uselnstead, they are advised to use
natural alternatives for pest control, such as Neem extract.

Farmers also receive practical training on crop
Sustainable Practices management to improve yields while maintaining
refer to the development of practices that meet sustainability, specifically on how to prevent pest
the needs of the present without compromising infestation and knowledge on the crops that they grow.

the ability of future generations to meet their The localcoordinator explained:
own needs (Brundtland, 1987)

WVe also allow them to understand that Cowpea
is actually a selfNitrogen fixing crop that does
not need fertilizer like othercrops21:07).
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Most training is delivered through field demonstrations, allowing farmers to gain handsn experience in
sustainable farming techniques which allows them to understand the new knowledge better. Afropulse
plans to extend this training to the cowpeausu groups,identifying key challengesin cowpea production
and tailoring solutions accordingly.

To assess ET@ertified markets, farmers must meet strict nonchemical use requirements. Non
compliance of the requirements can lead to market exclusion. This is already happening on the local
markets:

w9cUK! Y2 lORGENRUWDIO! Yal +t WGnOHWRUNIORY YU ¢ qlT OYI KO! Yel
chemicals, and you areinagroupc UT KOIJ2 131 ! YU WOs R G ot UY s HOgq 6 CERXO! Y 2 HO¢ H q

This highlights the social and economic consequences of nowompliance, reinforcing the needs for
training and monitoring.

Ensuring fair distribution of profits is a critical aspect of the ETC model. Cooperative structures provide the
most efficient way to manage and distribute income because traceability and transparency become too
complex when it is done at the individual femer level. While digital wallet adoption is increasing in Ghana,
as seen in the Bambara bean production, Afropulse intends to direct profits intsusu groups,reinforcing
financial security for the female farmers.

Market access: Local and European markets opportunities

Currently, farmers receive training to reduce posharvest losses and maintain product quality. This is
done by distributing knowledge on pest prevention strategies, optimized cultivation calendars and proper
harvesting practices, chemical use and storage methods. These measures are essential for ensuring
consistency in the quantity and quality of the products produced by the female farmers.

To verify quality, cowpea samples undergo laboratory testing through local platformsAfropulse has
submitted a sample to the Ghana standards Authority of Food and Transport for evaluation, with further
analysis planned by the Environmental Protection Agency. These tests will determine compliance with
European export standards.

fUW] 6cUcAWHYs GUe WG RAWY WnideHrHgececqWWI WGUUT RUNDWYUWaq6 13 LW
Hel | DUqWaGc! t UqWGI REWXNWNY! WHYs GU¢ WRt Wk OWGKI Wt RG Y IOWe Y5 132
access to premium pricing increasing the market pricez G lUaq Y We | Ye Ul Wk GHARavhELS ndkie, M WG 1| LUK
female farmers access the premium priced markets while equally compensating them. This means that

qé ! WHY2al WWel UWARAWqs W0 Wk P LWaq Y willlbalyiheé leffedtiv Lifl & 19 huill 6nR & Y FOLW N 6 |
transparency, quality assurance and strategic marketingrhese factors are essential for gaining the trust

and commitment of all stakeholders, ensuring fair compensation and maximizingeconomic benefits for

female farmers.

Efficient transportation remains a key barrier to market accesdor individual female farmers Ghana's

¢NI RAzGqel cOWt eGGO! WHScRUWG6We2RG! WI WGUUT+ WYUWRUqUI Gl
Currently, cowpeas are grown in Tamale and transported to Accra ports for export. Afropulse is exploring

in-house logistics solutions to streamline the process. Currently, the scale of the project is still smalt

scale, making the logistics of the transportation process manageable. However, for the future, when the
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operations become more largescale oriented, a structured system is reguired which should be developed
through a dedicated logistics company.

Climate change impact on Ghanaian farmers : a growing challenge

Climate change disrupts food production in Ghana. In the last growing season, during the germination

process, a two-month drought destroyed many crops. The local coordinator explained:
WwWNSIRI IOnNRIUDGOT + OcHageacha! IOTet qloNYqtoHe |l Ugetosgapi HO! Ye
211! q6 RUNKGYYtt IOGRE WKOs 6 1J0K0! Ye ot DqORqOYUKONRI IJBHOE ®

Although this was devastating for the female farmers, cowpea proved more resilient. Though the younger
plants perished, the mature onesbent under the extreme heat before reviving again after raiaif. However,
heavy rains triggered disease outbreaks and pest infestations, further reducing yields.

Ghana's meteorological services provide rainfall forecastgo farmers, however, theyremain vulnerable,

as explained by the local coordinator:

Warmers are just under the mercy of theveathert{40:20).
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Financial forecasting

The model

Our review of existing knowledge found that revenue or profitharing models could reduce trade
inequalities, aligning with both commissioners' interest in incorporating blockchain. Therefore, a forecast
was developed to provide an example of how both mode could be implemented for Afropulse and the
effects on the female farmers they work with. A simplified fictional model was created to illustrate these
concepts. It is fictional because reliable data is unavailable and should therefore be viewed as a reémce
rather than a basis for drawing conclusions about the financial situation of Afropulse or the farmers. The
model specifically focuses on the profits of Afropulse and the income of the female farmers.

nl YGe it Wkt WGI YnRqWRY WH¢cOGHRa2Ge qWT WAH! Wt 2Hql ¢cAqRUNWRqt W
NMMWaVY Ut WY n WHEY s GIJE000.Thsedtitse Ys|baded loGdride $ifaliidYonliHékforcowpea
flour sold in 25kg baggBlack Eye Bean Flour 25kg Buy Online Tibionan.d.). The costs tobe subtracted
Cl NWHReqUNY!I RAUT WRUqqVYWnR+1IJT We UT W27000R & A G0 d ¥jo@iadiolls & U Wy R
storage (Afropulse, n.d.). The variable costs consist of buying flour and transportation to the Netherlands.
N6IWWndVYel WGI R A24ANREribH baspR dncadNadehihgen Wrjversity report about business
opportunities regardingcowpeas (Obeng, et al., 2024). The transportation costs are estimatedt around
K=MMWGU! WqYUWHAct IT WY EdbActrd /[Td) Anibterdaf @ Typet)Aol LSt dRatgstid ) bl

Thefarmerskincome consists of the earnings from selling cowpea beans and a share of revenue or profit

from Afropulse. The details of the revenue or profisharing will be explained in the next paragraph. In the

calculations, we assume that 10 farmers can produce 100 tons of beans, R q 6 W¢ WI ¢ 0 Rt q RAWGI R#H
ton. This price is based on estimates made by Obeyet al. (2024).All previous numbers discussed are

shown inTable 1.

ATrop e a atio
euro per to euro per to

Afropulse revenue
Selling priceof cowpea flour 3,000- 5,000 3,000
Fixedcosts
Storage 3,000 per year 3,000 per year
Salaries 25,000- 72.000per year 27,000 per year
Total 30,000 per year
Variable costs
Beans and processing 1,000T 4,500 2,400 per ton
Transport 200 per ton 200 per ton
Total 2,600 per ton
Farmers income
Selling price of cowpea beans | 300-21000 per ton 720 per ton
Number of farmers 10
Total cowpea production in tons 100 tons
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NYqeé¢alWnel Gl t kU 72,000 per year

Table 1 Estimates used for thecalculations

We will use these numbers to compare 4 different models of dividing money between Afropulse and the
farmers in different scenarios:

- Inthefirst scenario, Afropulse only provides the farmers with compensation for selling their beans
sRaqé6VYeqlt 6¢1 RUNDWecU! W 321302 WY | WG shianirigyéa Ll NYG CRLL WL sHLLIYOUE +

- The second one is a scenario where Afropulse will share 1% of their revenue with the farmers. The
option is considered becauseAlM is considering the implementation ofa 1% revenuesharing
model for their ETC certification.

- We also explore profitsharing as an alternative to revenuesharing. Afropulse will share 8% of
their profit with the farmers. The 8% rate was chosen based on a comparable initiative in the coffee
industry, which applied profit-sharing percentages between 7 % and 11% (Bext360, n.d.).

- In the last scenario we explore a 3% revenusharing model. AIM envisions that eventually each
actor in the supply chain will share 1% of the revenue. Since Afropulse will be the omlge joining
the ETCat the start, we explore whetherit is feasible for them to share a higher percentage in the
beginning.

The resultsof these different scenarios' calculations are in Graph 1 and Table 2.The formulas for the
calculations can be found in the appendix.

Table 2 No sharing 1% Revenue 8% Profit-sharing 3% Revenue
sharing sharing

Profit Afropulse 10,000 7,000 9,300 1,000

Each farmers 7,200 7,500 7,280 8,100

income

Table 2Baseline scenario in euro

Baseline scenario

12000

10000
8000 : — \ e

6000

4000

2000

No sharing 1% Revenue-sharing 8% Profit-sharing 3% Revenue-sharing

e Profit Afropulse  e==Each farmer's income

Graph 1

Baseline scenario

Graph 1l andTable 2 show the baseline scenario, wherprofit for Afropulse and income for the farmers are
determined with the estimated described earlier.The graph showsAfropulse's profit and each farmer's
income in onechart. Withq 6 IJWh U Y Wt 8,dhle fRchers villledtik 1IJA00. K T200 is referred to asa
living income for cocoa farmers in Ghana by Africa In Motion (n.d.Both the revenue and profitsharing
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models would increase their income. In this scenario, the farmers will benefit the most from the
implementation of a revenuesharing model, with the 3% modeproviding the highest returns. This model
will also reduce the profit for Afropulse the most.The profitsharing model will be less beneficial for the
farmers but leaves higher profit for Afropulse.

Price fluctuation scenario

Acrucialn ¢ H#q VYl W6 ¢ qWEYadl WRUNG2 WURWDW nl YGe it Wkt WGl YnRaqlU¢
flour. The price fluctuation scenario will explore the effects of a fluctuating selling price changing from the

AHet 130 RBIDMEWYH kg Y Ullbiz + 3T WR U Wa @800 U 138HGR Yee tonltdspgediivély, WRIY b LLia Y LUK
keeping other factors unchanged. The scenario witati Y 5 131 LWt 1J ¥ G200 Peilk6nisR WL Tablk K

OAWs 6 RU VWS WS RNG 131 BS0WpErtoR i ildsedtedimAmable 48 1JU ¢ | RY WY n Wk

Table 3 No sharing 1% Revenue 8% Profit-sharing 3% Revenue
sharing sharing

Profit Afropulse -10,000 -12,800 -10,000 -18,400

Each farmers 7200 7480 7200 8040

income

Table 3Low price scenario in euro

Table 4 No sharing 1% Revenue 8% Profit-sharing 3% Revenue
sharing sharing

Profit Afropulse 60,000 56,500 55,200 49,500

Each farmers 7,200 7,550 7,680 8,250

income

Table 4 High price scenario in euro

A few conclusions can be drawn from these tables. The reventgharing models provide the farmers with
CTTRQRYUCOGWRUARY QUMW WNeI T Ot WYnW nl Y Geliatingrdddl@ly Yn Rqg¢ AR
increasesfarmers' income if Afropulse is profitable. However, in the high price scenario the profgharing

model generates more income for the farmers than the 1% revenugharing model (table 4).

An important benefit of the profitsharing mechanism is that it shields Afropulse from dditional payments
to farmers during unprofitable periods, resulting in smaller losses compared to revenusharing models
(table 3). In conclusion, revenuesharing models provide the farmers with a more predictable income,
while the profit-sharing model protects Afropulse against financial losses. The farmers benefit more from
the profit-sharing model, compared to 1% revenuesharing, under favorable economic conditions.

Lower yield scenario

Another possible scenarioRt Waé ¢ qlagd JWnel G kt W RIGT Ws Rl dhdlowerla Ys 31 A
yield scenario, Afropulse would purchase 80 tons of beans from the farmers instead of 100 in the baseline

scenario. While we assume the price remains unchanged, it is likely that prices would increase in a real

life situation. We choose not to consider this because it is not possibléor usto determine by how much

the price would change.Theresult of this scenario is shown in Table 5.

Table 5 No sharing 1% Revenue 8% Profit-sharing 3% Revenue

sharing sharing
Profit Afropulse 2,000 -400 1,840 -5,200
EcHG WncI (5,760 6,000 5,776 6,480
income

Table 5 Low yield scenario in euro
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Thenc¢ !l G+ WRUHYGUWI WHEI ¢t 1Jt LPAOJGaH scHharind,) hudithey i Ulddbidl BeStH Y G 1J WY n
compensated with the 3% revenuesharing. The 1% revenusharing would also compensate them better

than the profit-sharing model. These models would result in Afropulse no longer being profitabl&@he

profit-sharing model is the only one in which Afropulse remains profitable while still sharing profit with the

farmers.

Bean price change scenarios

The last two scenarios explore what happens when the distribution of the earnings changes with the price

paid for the beans. A lower price paid for beans will increase the profits for Afropulse but decrease the

nel Gt K WRURAY G WIOW W& RUS &I G LLERI UREH 1I0E G dIRIqLEAINLNLEH 13dI0 + 5 WRUHY
profit. These two scenarios argresented in Table 6 (low price) andTable7 (high price).

Table 6 No sharing 1% Revenue 8% Profit-sharing 3% Revenue

sharing sharing
Profit Afropulse 50,000 47,000 46,000 41,000
EcHSWncl J 5,000 5,300 5,400 5,900
income

Table 6 Low bean price scenario in euro

No sharing 1% Revenue 8% Profit-sharing 3% Revenue
sharing sharing

Profit Afropulse -20,000 -23,000 -20,000 -29,000
EcHO6 Wnc !l ¢ 10,000 10,300 10,000 10,900
income

Table 7High bean price scenario in euro

If Afropulse adopts a more strategic approachby offering farmers a lower price for their beans (Table ,6)

theys Ye Ol WI DHIJR2JWe WG ¢l NIIJVMNMLER U HIGUBOO! iy hibdaEeNvhikR ghe W b1k P M
farmersk WWRU&Y & W1 LT 1J HM NN W R bIqRETEIN thE Baselire)l The profit and revenusharing

models compensate a little bit for the shift of profits towards Afropulse. The 3% revenueharing
compensates farmers bestin this scenario. The secondbest option for the farmers is profitsharing.

Table 7 shows the unlikely scenario in which farmers negotiate a higher price for their beans, securing a
larger share of the profits. In this scenario, the farmers would earn significantly more than a living income
Y 'n7LRQO per year(AIM, n.d.) The 8% profitsharing modeloffers the best protection for Afropulse, as they
prevent additional losses

Conclusion

In conclusion, the 3% revenuesharing offers the highest income potential for farmers butindermines

nl YGe Gt Wk t d@ Ithérn tRegathBrRribdels 'The 8% profitsharing mechanism is the most
balanced option that protects Afropulse against additional losseswhile compensating the farmers better
than the 1% revenuesharing when there are excess profits. The 1% revengharing model, on the other
hand, offers farmers more income stability compared to the profisharing model, as it is less dependent
YUOW nl YGedt Dkt WGI YnRq¢e HRORq! 1O
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Discussion: PESTEL analysis

In the discussion, the insights from the overview of theexisting knowledge and the interviewswill be
combined to analyze Afropulses environmentthrough the PESTEL frameworkn Figure3, thereis a visual
overview of the PESTEL analysis further discusséd this section. At the end of the discussion, there will
be a paragraphdiscussing the findingsin relation to the research questions.

E L

Environmental Legal

L1 &

SN

T

Technology
7z

P E

Political Economic

f 4

* Key considerations of
compliance ETC
guidelines

* Product Line Strategy for
Market Differentiation
and Profitability

* Exchange rate
fluctuations

¢ Blockchain Technology

* Digitalization of
Agriculture in Ghana

¢ Technology for Scaling

« Weather Challenges in
Ghana

» Consequences of Non-
Compliance with
Environmental ETC
Requirements

¢ EU Trade Agreements &
Tariffs

¢ Political
Considerations:
Fairtrade vs. ETC

¢ Government support
for Afropulse's
development

* Food Safety Regulations

Up Cowpea Production
& Market Access

* Market Demand for
Ethical Products

* Farmers income levels
and profitability

Figure 3 Overview of PESTEL analysis

4.1 Political

EUtrade agreements & tariffs

N6IWWEA WGHc¢! t We WHI eAFRecdWIl YOWWRUW] 6 ¢ thatidedpoefeedtial Ws Rq 6 Wa
access to the EU market (World Bank, n.d.). However, for African economies that rely on tariffs as a key

source of government revenue, the removal of tariffs under the EPA has led to financial losses. Under this

agreement, Ghanaian irms exporting within ECOWAS face the challenge of losing their preferential margin

over competitors, making their exports less competitive (World Bank, n.d.). The overall impact of these

agreements varies depending on which products are excluded from tradpolicies and how strongly the EU

competes with Ghanaian exporters.

To navigate these challenges, Afropulse can explore different strategic measures. For instance,

diversifying export markets beyond the EU can be useful in mitigating risks in case of market fluctuations,
56RONVWE qWadé Wt ¢ G UWaqRG W e basé [arpdidte Bindndet rsiit@e; PO2F.+ WH2t q
Additionally, adopting blockchain technology could improve traceability, transparency, and consumer

trust (IBM, 2025), offering Afropulse the possibility to differentiate its cowpeas in both EU and ECOWAS

markets.

Thus, integrating the ETC framework with blockchain solutions could further strengthen sustainability

efforts and make Afropulse a more attractive candidate for government support in Ghana. Finally, Vitasek

(2023) suggests that engaging in regional tradevents and forming partnerships could also enhance the

HYGGcecU! kt Wacl t DqWGYt RgRYURUNDWe UT WHI WT RARGRq! AWGI Y2RIT |
strengthening its network within ECOWAS. This approach can help Afropulse better navigate the

challenges posed by the EPA, improve competitiveness, and open new market opportunities.

Political considerations : Fairtrade vs. ETC

Certification presents both opportunities and challenges for businesses, particularly in ensuring equitable
governance and economic benefits for producers. Research by Shi and Wang (2023) highlights that-not
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for-profit cooperatives provide greater financial benefits to farmers than investeowned organizations. In
this context, incorporating cooperative principles into certification frameworks could enhance farmer
representation and equitable profit distribution. A strategically designed certification model, combined
with lobbying efforts, may also help reduce bureaucratic barriers and increase government support for
sustainable trade initiatives.

Findings from the literature review emphasize the political importance of engaging with policymakers to
create a more flexible and inclusive certification system under the ETC framework. Fairtrade has faced
criticism for its high administrative costs and igid structure, which have limited its effectiveness for
smallholder farmers (Raynolds, 2022; Demissie et al., 2020). By learning from these challenges, the ETC
framework can develop a more adaptable, costeffective certification model capable of effectively
reaching farmers to deliver the intended benefits.

Unlike Fairtrade, which operates within an established and often bureaucratically rigid system, ETC

remains a pilot initiative with the flexibility to create a more responsive certification framework. Simplifying

approval processes and reducing administratve costs could prevent the inefficiencies that have

HYUt ql ¢ RUNT W[ ¢RI gl ¢T Wkt WGYt RgR2IVWIHYUYOGRHAWRG Ge Ha lblAc!

Government support for Afropulse's development

] 6¢cUckt wWNY21W1 UG WUqUWRUt qRage qRYUt We U7 WG YNNI ¢Gt WYnniJl We
GNES6cURt Gt WabecqWAYedl WAWUUN R @dbption] Bél6ve drd Kay dovdrdmieaic Ut RY U L
AYT RUt We UT WRURqRe qR2 It Wa6c¢cqUAcUWNeHRIRgEe qUW nl YGe Gt UK

Government Institution ‘ Support Provided

The Ghana Export Promotion Authority (GEPA Helps farmers and agribusinesses access

under the Ministry of Trade and Industry (MoTI) | international markets by providing export training,
certification assistance, and trade equal

participation (GEPA Exporters Portal, 2025).

The Ghana Free Zones Authority (GFZA) Encourages exportoriented agribusinesses by
offering tax incentives and trade facilitation
services (Ghana Free Zones Authorityn.d.).

The Development Bank Ghana (DBG) A state-owned bank for businesses in Ghana and :
provider of longterm capital and credit facilities to
agribusinesses, helping farmers invest in modern
néel GRUNDW qUHESURNZ It W ¢ U
Ministry of Finance, 2020).

The Ghana CARES Program (‘Obaatan Pa') An economic recovery and transformation
initiative aimed at boosting industrialization and
DEGY!l qt Wei] 6¢U¢kt W~RURH

The Ministry of Trade and Industry (MoT]I) The Gvernment's primary policy advisor on trade,
agribusiness, and industrial development for
developing and implementing policies that drive
the growth and expansion of domestic and
international trade (MOT]| n.d.).

By the Ministry of Finance in collaboration with thg The Small and MediumSized Enterprises (SME
Ghana Exportimport Bank (GEXIM), Ghang Growth and Opportunity Program, launched in
Enterprise Agency (GEA), and DBG. 2024, is a strategic initiative. It aims to support
SMEs by enhancing export development, valu
addition, low-interest loans, job creation, and
import substitution.
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Table 8 Programs run by the Ghanaian government that provide support for development

TheMoTlplays aleading] YO DWRUWW+#Ge UT RUNW] 6c¢cUc¢ckt WHFGY!l qWt WHRqVYI We
could support Afropulse. However, challenges such as administrative inefficiencies and corruption have

at times hindered its effectiveness (U.S. Department of State, 2023). Dedpi these obstacles, MoTI

continues to implement policies that, if effectively managed, could provide significant benefits to exporting

companies like Afropulse.

Additionally, MoT]I facilitates access to export trade finance and technical assistance, which could help

Afropulse manage export costs and meet EU compliance standards. To maximize this support, Afropulse

could consider diversifying into valueadded exportproducts, rather than solely exporting raw cowpeas.

Value-added production refers to enhancing a product adistinct stages of processing, making it more

appealing to international markets and increasing its overall export value (Allen, n.d.). This strgiecould

DEGecUT W ml YGeit Wkt WGl YT eAqWYnnll RUNt AWRGGI Y2UWRat WH
incentives for trade expansion.

Key takeaways:

EPA and competitiveness

The EPA aids Ghana’s EU exports but reduces competitiveness due to tariff removal.

Fairtrade lessons for ETC

Fairtrade’s high costs and rigid structure offer lessons for ETC to create a simpler, cost-effective
certification system that better supports farmers.

Non-profit cooperatives

Non-profit cooperatives provide more financial benefits to farmers, so applying these principles in
ETC may lead to more equitable profits.

Policymaker collaboration

Collaborating with policymakers can create a flexible, inclusive certification system and attract
government support for sustainable trade.

Blockchain for transparency

Blockchain can improve product transparency, helping Afropulse stand out in EU and ECOWAS
markets, increasing support from Ghanaian government and EU.

Partnerships opportunities

Building partnerships and attending regional trade events can boost Afropulse’s credibility and
open new market opportunities.
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4.2 Economic

Key considerations of compliance ETC guidelines:

As the primary intermediary between farmers in Ghana and theuropean market, Afropulse will operate

within the ETC Certification framework. Consequently, ETC's decision regarding the selection of a sharing

system, whether revenuesharing, profit-sharing, as analyzed in this report, or an alternative model, will

6¢c20Wt RDURNRACUqQUWRAEGIRHACqRYUY WnYI W nl YGedt Dkt WYGWI ¢«
farmers and buyers.

Under the WCR$a retailer like Afropulse purchases products from the manufacturer at a wholesale price
and shares a portion of the revenue from sales, placing the demand risk on the retailer (Bart et al., 2021).
This model provides farmers with consistent payouts, indepndent of the company's profitability, offering

a stable and predictable income source (Cui et al., 2020). For Afropulse, this structure results in fixed
costs, unaffected by market fluctuations. However, since revenuesharing does not account for profit
margins, adjusting export prices may become necessary, which could influence competitiveness. From a
certification standpoint, this model simplifies monitoring and auditing compared to profitsharing, as
payments are fixed andinked to sales volume.

According to Bennett & Grabs (2024), in a profgharing model, Afropulse would allocate 1% of its net

profits to farmers rather than a fixed percentage of revenue. This setup eases financial pressure on

Afropulse since payouts depend on profitability ratler than a set revenue share. However, this also

introduces some volatility. For instance, if Afropulse faces a loss or reinvests heavily, the payouts to

farmers could be delayed or reduced. This uncertainty can make it less predictable for farmers, so clea

¢cUT Waql ¢Ut Gel DOgqWnRUcURREOWI WGY! qRUDNWs-$haritig déhtbhbEl H1 2 HR ¢ C
stricter auditing to ensure farmers receivean equitable share. The DRS model could address this by

balancing payments across different supply chain actors, mitigating risk for farmers (Shi & Wang, 2023).

However, it is important to consider that this model may add administrative complexity to ensure

transparent financial reporting, potentially increasing compliance costs.

Revenuesharing: Afropulse may face higher upfront costs due to the obligation to make fixed payments to
farmers, regardless of profits or market fluctuations. On the other handrevenue-sharing simplifies
auditing for ETC, and the consistency of the transactions can increase trust from farmers.

Profit-sharing: More financial flexibility for stakeholders like Afropulse, but higher risk for farmers due to
the unpredictability of payments, and increased compliance costs for ETC due to profit verification.

Integrating blockchain technology is a key requirement for ETC certification, enhancing transparency and
traceability within the supply chain. While Afropulse does not need to purchase blockchain technology
outright, it must invest in the integration of bbckchain into its operations. This includes adopting the
necessary software, upgrading IT infrastructure, and training employees to use the system effectively. The
investment will also cover the development of data management systems that align with the EB
blockchain platform, ensuring consistency and accuracy in reporting.
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According to our interviewee, Blockchain Expert 2, blockchains can be categorized into two types: dynamic

and static. Dynamic blockchains, offering advanced flexibility and functionality, are suited for complex

applications but come at a significant cost,] ¢ UNRUNWNI| Y& WKk PMAMMMLGY WKk NMMA MMM LI
training needs In contrast, static blockchains, used for simpler purposes like marketing communication,

ClUIWaYlI DWennYI T ¢HINAWsS RagSWHEYE qt Wl ¢UNRUNWNI Wit Wk PAMMNM
considerations for Afropulse when deciding which blockchain system to adopt. According téIM (2025),

support will be provided to stakeholders adapting to the ETC framework and blockchain technology,

though the exact extent of the support isiot established yet.

Verifying compliance with the certification criteria requires Afropulse to adhere to the ETC guidelines,
which include conducting farmer interviews as part of the audit process (AIM, 2025). These assessments
are essential in determining whether fair workig conditions and sustainability commitments are being
met. However, maintaining compliance involves several considerations. Training both farmers and staff on
fair practices and sustainability is a key aspect, as it ensures that the necessary standards araderstood
and implemented consistently. T

he process of preparing for annual audits also raises questions about the extent to which internal
assessments and simulations contribute to maintaining operational consistency over time. Another
important aspect is the role of infrastructure in sustaining &ir working conditions and meeting

sustainability standards. If there are plans for scaling up operations, improvements in infrastructure may
become necessary, adding another layer of complexity to compliance efforts. This raises broader
gquestions about how Afropulse can balance operational growth with the demands of certification,

particularly as these requirements shape both dayto-day practices and longterm strategic planning.

As for postcertification, post-certification, ongoing expenses related to monitoring and reportingemain
an important consideration, as these practices require continuous adaptation and oversight. Ensuring
blockchain traceability for ETCtransparency compliance is not a onetime task but an ongoing process
that demands active management (Baker, 2019). This raises questions about the extent of resources
needed to sustain accuracy in recordkeeping and compliance documentation, particularly in relation to
staff training and administrative capacity. Maintaining consistency with ETC requireemts also involves a
long-term commitment to proactive monitoring and regulation of operations. The financial and operational
implications of these ongoing compliance efforts highlight the broader challenge of balancing
transparency with the practical demands of implementation. Additionally, reinforcing ethical and
sustainable practices through consistent oversight further shapes how Afropulse navigates its post
certification responsibilities.

Product line strategy for market differentiation and profitability

Afropulse has the potential to expand its offerings by increasing its product lines within the legume market.
A product line consists of similar products marketed under a single brand that fulfill comparable needs or
target the same audience while cateringo different customer preferences and budgets (Sharma, 2024).
This can involve variations such as standard and premium versions of a product. When effectively
implemented, a product line not only offers variety but also serves as a strategic tool to aticha broader
audience, build brand loyalty, and drive profitability (Sharma, 2024).

Differentiating products in the market can influence competitive positioning, while enhanced branding
and marketing efforts may contribute to greater product recognition and consumer trust (Forbes, 2025).
Building on this, if Afropulse reaches a broader @wience and increases its profitability, it would also
benefit the ETC framework by driving more demand for certified products. As Afropulse grows, its success
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the ETC framework can grow together, benefiting from each other's progress.

Exchange rate fluctuations

In the case of Ghana, the official currency is the Ghanaian Cedi (GH8Yise, 2025). Currency fluctuations
significantly impact a nation's trade by affecting the prices of imports and exports. As Segal (2024)
explains, a weaker currency can increase the cost of imports but make exports more affordable for foreign
buyers, potentially leading to a trade surplus. On the other hand, a stronger currency can make exports
less competitive while reducing import costs, potentially widening the trade deficit (Sega024).Following
this logic, for instance, if the GHS depreciates against the U.S. dollar, Ghanaiaocoa exporters can sell
at competitive prices while still making a profit in local currency. However, if the cedi strengthens, exports
may become less competitive, and imports may rise, potentially widening the trade deficit. If the currency
remains too grong for an extended period, expordependent industries could suffer before the economy
has time to adjust (Segal, 2024).

It is important for Afropulse to consider the volatility between the GHS and the Euro to anticipate potential
impacts and be ready for any sudden changes. In finance, the Euro/Ghanaian Cedi (EUR/GHS) represents
the exchange rate between the Euro and the GH This exchange rate indicates how much one Euro is
worth in terms of GHS. As shown in grap®, the value of these currencies has fluctuated significantly over
the past five years, highlighting the importance of understanding the effects of volatility. @ency
fluctuations can impact on the cost of imports, exports, and overall profitability, making it crucial for the
company to consider different scenarios and plan and adjust its strategies accordingly.

Euro Ghanaian Cedi 16.180 -0.061 (-0.37%)

2021 2022 2023 2024 2025 &

1Y 5Y 10Y 25Y Al
EURGHS Euro Ghanaian Cedi exchange rate. From Trading Economics (2025)

Market demand for ethical products

Since the increased spread of information through social media, consumers have become more
knowledgeable and started to care about the sustainable and soci@thical aspects of businesses,
increasing their awareness of ethical and sustainable products (Emegwille & Calif, 2024). A university
student survey reveals that 50% of interviewees believe Europeans opt for sustainable food choices to
support the local economy. However, cost remains a tradeoff because consumers need to pay more for
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these products. Additionally, the survey highlights that information is the main barrier to making ethical
choices. Certification labels must be widely recognized, trustworthy, and understood by consumers to
encourage purchases (Grunert, 2020).

According to the Ethical Markets Report in the UK, consumer spending on ethical food and drink has nearly
tripled, rising from £4,223 in 2010 to £12,080 in 2022 (The @perative Bank, 2023). Among these
categories, fair trade saw the highest growth rate, with an increase of 15.9% from 2021 to 2022 (The-Co
operative Bank, 2023). This upward trend reflects growing consumer preference for ethically sourced
products, which is expected to rise further in the coming years.

For ETC, this highlights the importance of gaining recognition and increasing consumer awareness to drive
demand for certified products. Similarly, for Afropulse, aligning with a welfecognized ethical certification
can serve as a competitive advantage ithe European market. By leveraging this rising trend, Afropulse
can position its products as ethically sourced and sustainable, appealing to conscious consumers and
potentially gaining better market access. Ensuring transparency and clear communication aut its
certification can further enhance trust and encourage higher sales in sustainabilitgriven markets.

Farmers income levels and profitability

Research shows that a 1% increase in nefarm income improves farmers' environmental efficiency by
4%, as it enables more sustainable input use (Drall & Mandal, 2024). Ndarm income, defined by Drall
and Mandal (2024) as income generated from activitiesutside of agricultural transactions, helps drive
environmentally responsible practices.

72ROT RUNDWYUWq6RY Aq6 JWEN9 Kkt W 6¢1 I WG mébmel §aking! 132 1302 1
financial strain and helping them transition to more sustainable practices AIM, 2025). To further

encourage this transition, the ETC certification also requires farmers to follow environmental guidelines,

banning chemicals and artificial pesticides while ensuring responsible farming methods that align with
environmental goals (Africa In Madbn, 2025).

By providing financial support, training, and guidance, ETC helps farmers adopt edoendly practices
while ensuring longterm stability through its regulations. This creates a mutually beneficial relationship:
farmers gain financial security and resourcs to invest in sustainable methods, while ETC advances its
environmental and social responsibility goals. At the same time, ETC upholds its sustainability standards,
contributing to environmental conservation and community weltbeing, with a portion of itsfunds also
supporting local projects in education, healthcare, and infrastructure to promote broader community
development (AIM, 2025).
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Key takeaways:

Revenue-sharing

Provides farmers steady payments but requires Afropulse to pay fixed costs upfront and
simplifies ETC monitoring.

Profit-sharing

Offers Afropulse flexibility but can be unpredictable for farmers and requires more auditing,
increasing ETC's administrative costs.

Blockchain costs

Blockchain Expert 2 states dynamic blockchains cost €50,000—€100,000, while static ones cost
€5,000—€10,000.

Blockchain implementation

Afropulse must train staff and farmers, manage data, conduct checks, and upgrade infrastructure.
Post-certification, ongoing monitoring, reporting, and training will ensure ETC compliance.

Product line expansion

Afropulse can offer standard and premium versions to attract a broader audience, build loyalty,
and increase profitability. In addition, differentiation boosts market position and brand recognition.

Currency volatility

Afropulse should monitor GHS-Euro volatility to adjust strategies and anticipate its impact on
profitability.

Increasing demand

Social media is key to raising awareness and driving demand for responsible products.

Label recognition

Labels must be widely recognized, trusted, and easy to understand to encourage ethical
consumer choices.

Driving economic mutual growth

As Afropulse grows, it will likely drive increased demand for certified products, supporting the
ETC's goals for sustainability and fair trade. This success can create a mutually beneficial
relationship, allowing both Afropulse and the ETC to grow together.

4.3 Social

Female empowerment

EN9 WH¢ UWt 2 GGY | apHiticipadidd h idécididdmakingi did ensure equal access to financial
and social benefits by addressing the gender inequalities that limit women's autonomy in agriculture. In
Ghana, patriarchal land ownership systems restrict women's access to land and resirces, with men
traditionally controlling key decisions (Buabeng et al., 2024). However, research shows that increased
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involvement of women in decisionrmaking is linked to greater land ownership, highlighting the importance
of their participation in securing land rights (Buabeng et al., 2024).

For development initiatives like the ETC framework to be truly transformative, they must go beyond market

Act T Wt YieqRYUt WeUT WeHqR2DG! WeTT 1 Ut WagdWt ql efAqgel ¢dl
resources. This means ensuring that agriculturaldevelopment does not further entrench existing

disparities but instead tackles barriers to land ownership, credit access, and decisioimaking power. By

incorporating equitability standards in its revenuesharing model, ETC can directly support women

farmers, ensuring they benefit financially. Additionally, providing tailored training and resources can help

close the gender gap in productivity (Hill & Vigneri, 2014).

According to the local coordinator we interviewed, elected leaders calledMagasiasrepresent all the Susu

groups in community decisionrmaking processes They also have a secretary and an organizer, which

builds strong group structures that can empower the womenThese structures play a crucial role in

ensuring that women have a voice in agricultural governance and resource allocation, reinforcing the need

nYl W 200 YGaGWUqWRURQRE qR21Jt WaqYWRUqUNI ¢qlWdYHEOGWGWIeT I

For these efforts to have a lasting impact, it is essential to recognize the broader systemic factors at play.
Engaging with local institutions and power structures can help address the underlying barriers that women
face, allowing empowerment initiatives to translate into meaningful, longterm change (Ankrah et al.,
2022; Lanz et al., 2020). By considering these dynamics, there is an opportunity to encourage a more
inclusive and sustainable agricultural sector where women have the support and resources tarive.

Patriarchy and education: insights into land access for female farmers

Building up on the last subtitle, gender inequality in land ownership remains a significant barrier for female

mel Gt WRUW] 6¢cU0cAWs 6 DWGeql RElI A#6caWUY! Gt WYNngqOWI 13t c
smaller and less fertile plots (Buabeng et aJ.2024). According to Buabeng et al. (2024), this imbalance

| DT e #t Ws YaWUkt WeNI RAzlqgqel ¢cOWGI YT eHqR2Ra! We UT WIHYUYE
production or make longterm investments. In addition, the disparity in education between men ad

women exacerbates this issue, as women are often less educated and economically empowered (Quaye

Jalle G IOAW=MNZb IOWNSRY Wi cHE WYnWIT eHe qRYUWI 13t gl REGQH Ws Va1
the resources and knowledge needed to manage laneffectively. Without the education to understand or

advocate for their land rights, women are at a significant disadvantage when it comes to land
administration, further entrenching their economic and social limitations.

The ETC framework can help address gender disparities by supporting women's independent access to
land and integrating them into revenuesharing models. This reduces reliance on male landowners and
promotes greater financial autonomy for women, potentially increasing their participation in agricultural
production. The 1% revenuesharing model could also play a role in strengthening educational initiatives
for female farmers, improving their land management skills, decisiommaking capabilities, and
understanding of their rights in the land tenure systemAlM, 2025).This suggests that the revenueharing
model not only offers immediate financial benefits but could also help tackle the educational barriers
women face in agriculture.

Market segmentation considerations
Market segmentation offers a strategic approach to understanding customer needs and enhancing market

positioning (Hoenig, 2025). By dividing the market into demographic, geographic, behavioral, and psychographic
segments, businesses can tailor their produand marketing efforts to align with the specific preferences of
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different industries. This approach has been linked to improved customer engagement and stronger brand loyalty
(Hoenig, 2025). Accurate data collection plays a crucial role in defining and understanding each segment,
particularly when targeting diverse kets such as the EU and ECOWAS regions.

Detailed research on customer behaviors and preferences within these areas provides valuable insights that can
guide more personalized marketing campaigns and product offerings to B2B clients (Hoenig, 2025). While
segmentation can enhance market penetmatiand drive sales, an overly fragmented approach can be
counterproductive by creating challenges in managing operations efficiently. Therefore, maintaining flexibility in
the strategy can allow companies to adapt to shifting customer behaviors and eadte¢ conditions. In this

way, ensuring lonterm relevance and effectiveness (Hoenig, 2025).

Key takeaways:

ETC and gender disparities

ETC can help overcome gender disparities in agriculture by supporting women's equal
participation in decision-making and access to financial/social benefits.

Women's land ownership

Women's involvement in decision-making and greater land ownership highlights the importance
of female participation in securing land rights.

Limited land access for women

In Ghana, cultural norms limit women's access to land, leading to lower productivity and financial
independence.

Education disparities

The education gap between men and women further limits women's ability to manage land,
understand their rights, and navigate land systems.

ETC's support for women

The ETC framework supports women by providing independent land access and integrating them
into revenue-sharing models, reducing reliance on male landowners.

Market segmentation

Market segmentation helps businesses align offerings with customer preferences, improving
market positioning.

4.4 Technological

Blockchain technology

To enhance transparency and traceability in production processes, ETC can leverage blockchain

technology to streamline operations and ensure equitable revenueharing across the supply chain. This

will help verify that funds from the revenuesharing model are allocated as intended, ensuring

ql ¢ Ut Gel DUR! AW ¢HAY2Uq¢ HRUORq! AW ¢ UT WHYOGGUORcURIUIW s Ra6 W I
operations. Blockchain technology can improve speed and efficiency by reducing paperwork, human

errors, and the need for thirdparty verification, making certification systems more accessible and cost

effective (IBM, 2025). This technological shift not only builds trust but also ensures that operations meet
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the required standards, providing valuable insights to stakeholders liké&fropulse. These insights can be
useful for reporting or selfanalysis, helping to identify areas for improvement within operations.

According toblockchain expert 2, blockchains can be categorized into two main types: dynamic and static.
Dynamic blockchains are more advanced, offering a broader range of functionalities and flexibility for
varied applications. They allow for efficient tracking of money flows with automatic data upads and
minimal human intervention, reducing the potential for errors. Dynamic blockchains are ideal for complex
applications that require accuracy and efficiency, but their implementation comes at a higher cost. They
require customization, specialized pols, and significant investment in training to ensure that personnel
can effectively use the system.

Blockchain expert 2 approximates that the cost of implementing a dynamic blockchain can range from
KPMAMMMLUGQY WKk NMMAMMMALWT WGUIUT ROUNWY U Wa 6 1) Diiithkoiddr hidaidn W2+ q V
blockchain expert 2 mentions that static blockchains are simpler and often used for specific purposes

such as marketing communication. They are effective in maintaining data integrity, transparency, and

immutability but are considered more primitive due to the reliane on manual data entry. Static

blockchains are an affordable solution for businesses looking for a simple blockchain, with costs ranging

nl YO WKk PAMMMUGQY Wk NMAMMMIO

ETC is establishing a blockchain to support sustainability initiatives, such as the 1% shared model

benefiting farmers. By exploring both static and dynamic blockchain options, the ETC can find a solution

that fits the complexity of their goals and availake resources. Transparency and efficiency are core

features of their certification initiative, and adopting the right blockchain could ensure these values are

upheld. This approach could drive positive impact through stakeholder adoption, while furtherintghe

ENOKt WARY T RYUWYNWGI YGYqRUNW 2t q¢ RUCHRGORq! We UT WGI YnRa¢
Digitalization of agriculture in Ghana

NE6WWaqUHRSUYOGYNRAcOWGeUTt HEGUWRUOW] 6¢Uckt WeNI RAzGqel ¢ oL
initiatives, digitalization efforts, and emerging hightech solutions (Al Africa, 2024). The integration of

digital agricultural technologies, such as Alsupported drones, mobile applications, and smart storage

solutions, is transforming conventional farming practices, making them more efficient, sustainable, and

financially rewarding. Additionally, digitalization is making agriculture more appealing to young farmers,

who now see farming as a modern, technologgriven industry rather than a labofintensive, low-income

profession. As technology reduces physical labor, increases mfitability, and improves access to market
opportunities, more young people are embracing agriculture as a viable career option (Al Africa, 2024).
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For farmers to effectively participate in the digitalization of agriculture like implementing smart storage
solutions, they require access to key digital infrastructure and tools, including:

Necessity Explanation

Reliable internet connection &| A reliable network is essential for accessing
telecommunication infrastructure blockchain networks, cloud-based farming tools,
and mobile payment platforms. Many rural
farmers rely on ICT labs, internet cafés, and mobilg
service providers to access digital resourceg
(Addison et al., 2024).

Mobile phones & digital platforms Smartphones enable farmers to access market
prices, weather forecasts, digital extension
services, and agronomic training. Mobile banking
solutions like MTN Mobile Money facilitatel
cashless transactions, improving financial
inclusion

Electricity & renewable energy solutions Power supply remains a barrier to digital adoptior
in rural areas. Solarpowered solutions could
support cold storage, digital payment systems,
and mobile service accessibility.

Farmer-based organizations & training programs | Membership in cooperatives and participation in
digital literacy training significantly improve the
adoption of digital technologies in agriculture.
Table 9 Basic technological requirements for digitalization of agriculture (Addison et al., 2024)

However, disparities remain in technology adoption, with female farmers still lagging behind their male
counterparts (Addison et al., 2024). Addressing this gender digital divide through targeted training,
financial support, and improved access to digitatools is crucial for ensuringequal participation in digital
agriculture.

Technology for scaling up cowpea production & market access

If Afropulse is planning to expand its production and export capacity, scaling up digital technologies will
be crucial for ensuring food safety, improving supply chains, and increasing market access. The report by
Obeng et al. (2024) highlights that enhanced packaging systems and targeted training programs have
already contributed to significant improvements in foa safety. The adoption of PICS bags and other
storage solutions has been shown to effectively reduce contamination risks and podtarvest losses,
ensuring that cowpeas remain marketready and compliant with EU safety regulations.

Furthermore, their study emphasizes the importance of proper pesticide application training, including

adherence to spraying intervals and safe handling practices, as key to improving compliance with

international food safety standards.Beyond food safety, digitalization offers additional opportunities to
WU6¢cURDW ml YGeldt Wkt Wacl t DqWAYGGUqRqR21IUIt + IOWf G GG WG WUG
sorting technologies, and pest control tracking can strengthen supply chain resilience,re@bling farmers

to deliver highquality cowpeas at peak market prices (Obeng et al., 2024). By integrating proven food

safety measures with digital advancements in storage, finance, and supply chain management, Afropulse

can enhance regulatory compliance, improve product gality, and strengthen its position in both local and

international markets.
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Key takeaways:

Blockchain and transparency

Blockchain enhances transparency and traceability in ETC's supply chain, ensuring equitable
revenue-sharing and compliance with certification standards.

Dynamic vs. static blockchains

Dynamic blockchains offer automation, accuracy, and efficiency but require high investment and
specialized training, while static blockchains more simple but have limited flexibility.

Digitalization and young farmers

Digitalization is attracting young farmers, shifting perceptions of farming from labor-intensive to
technology-driven and profitable.

Technology adoption gap

Female farmers lag behind in technology adoption, highlighting the need for targeted training,
financial support, and improved access to digital tools to ensure equitable participation.

Training for food safety standards

Proper training is crucial for meeting international food safety standards and preventing export
rejections.

Digital tools for supply chain resilience

Digital tools like inventory management, automated sorting, and pest control tracking can improve
supply chain resilience and help farmers maximize market value.

4.5 Environmental
Weather challenges in Ghana

] 6¢Uckt WeNI RAz2Gqel ¢calWt DHqY! Alis 6 RAG WRY Waé WWHE At AY U WY n
to sustain crop production. However, climate change caused significant variability in weather patterns,
including unpredictable rainfall, extended dry spells and rising temperatures (Yeleliere et al., 2023). This
unpredictability poses a direct threat to cowpea productionin Ghana. lizumi et al. (2024) found that
climate variables like rainfall, temperature fluctuations and the number of dry days account for
approximately 28% of yield variability in cowpeas in the Guinea Savanna agroecological zone of Ghana.
Inconsistent rainfall and prolonged dry periods significantly impact production patterns and make it
difficult for farmers to achieve stable yields, especially when scaling up (Yeleliere et al., 2023). Excessive
rainfall can cause waterlogging whereas drought conditios increase plant stress, thus both negatively
impacting cowpea yields (lizumi et al., 2024). These yield fluctuations directly threaten the economic
stability of farmers by reducing their income predictability and compromising food security (Baffouhta et

al., 2021; Vercillo et al., 2020).

[2l @61 aYI DAW] 6¢cUc¢ckt WaYsWel ¢cGaqR2UIWHEGERHR! WeUT Ws e
H6¢caauUNUt AWIRAGRqRUNWNE! G It Kk WeefatRdicRandedl(BpifdlkaAtl & H.ILUs R q 6 LWE (
2021). This is particularly relevant for Afropulse, afluctuations in yield can disrupt the cowpea supply

chain and economic stability of the female farmers, which can cause issues with meeting export targets

and maintaining product quality for the European market. The variability in production and its effeon
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farmers struggle to produce consistent, highquality products.

Consequences of non-compliance with environmental ETCrequirements

The ETC guidelines focus on sustainability by banning chemical pesticides, preventing deforestation, and
promoting eco-friendly farming and mining practices. These principles are crucial for the local farming
community. The local coordinator (stresses howmportant it is for farmers to follow these rules, especially
the ban on chemicals. To meet the ETC standards, farmers need to peofessionally trained. If theydo not
follow the guidelines, their producewill not be bought. This is already happening irhe local market, where
farmers who use chemicals are being left out. Buyers simplyill not purchase from them.

N6 WDWIYRcOGWRYYITRUECqVY! WGe qt WRaqWagéRt Ws ¢! aWmye W Ye WRGEN
AEcet WW! YelWet DWHRSWAGRACOL AWe UT W2 IRK:59Y Thid phrkts didledra | WNI Ye

picturey if farmersdo notcomply, they not only lose access to the market, but they also risk being shunned
by their community. The pressure to stick to the guidelines is strong, both for economic and social reasons.

Key takeaways:

Climate change impact

Climate change has led to irregular rainfall, prolonged dry spells, and rising temperatures,
disrupting Ghana's agricultural sector.

Yield variability and risks

Yield variability risks could impact the cowpea supply chain, export targets, product quality, and
the success of the ETC framework.

Training for ETC standards

Farmers need proper training to meet the ETC standards, particularly regarding the ban on
chemical use.

Economic and social pressures

Farmers face both economic and social pressures to follow the ETC guidelines to avoid losing
market access and community support.

4.6 Legal

Food safety regulations

To enter the EU market, Afropulse must adhere to stringent European food safety regulations that govern
imported agricultural products, including cowpea flour. The General Food Law Regulation (EC No
178/2002) provides the foundation for food safety requimments, incorporating precautionary, risk
assessment, and traceability principles (European Parliament & Council, 2002). Compliance with this law
is essential to prevent trade restrictions and market entry barriers.

A major regulatory challenge is compliance with MRLs for pesticides, which are governed by Regulation
(EC) No 396/2005, while Regulation (EC) No 1881/2006 sets limits for contaminants such as aflatoxins,
heavy metals, and mycotoxins (European Commission, @5). These requirements have led to higher
rejection rates for African agricultural exports, particularly due to pesticide residue concerns (Agyekum &
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Jolly, 2017; Kleter et al., 2019). For Afropulse, ensuring strict quality control throughout production and
processing will be crucial to avoid export disruptions.

Afropulse must also comply with Regulation (EU) 2017/625, which establishes official food safety controls
throughout the supply chain (European Commission, 2017). These controls include inspections, audits,
and residue testing, making supply chain monitong and documentation essential. Additionally,
Regulation (EU) No 1169/2011 mandates transparent foddbelling, including country of origin, nutritional
information, and allergen warnings (European Parliament & Council, 2011). Ensuring that all packagingla
labelling meet EU standards will be critical for building consumer trust and maintaining market access.

To facilitate compliance, the CIEC of Ghana's FDA already inspects cowpeas due to their susceptibility to
contamination (Damba et al., 2023). However, Ghana's MRL standards are lower than those of the EU,

meaning that cowpeas are often withdrawn by the FD#&om the market to avoid rejection for export.

Additionally, the vulnerability of cowpeas to pest infestationy which previously led to the EU ban on

Nigerian cowpeas/ highlights the need for proper pest control measures (Obeng et al., 2024). Lawch

storage solutions such as PICS bags, proper pesticide application, and awareness campaigns have been
F6YsUWqYW BT eI WAYUqec GRUCqRYUWI RY ¢4 WeUT WG¢! WANWHI RqRHA
et al., 2024).

The ETC framework provides an opportunity to streamline regulatory compliance by integrating traceability
mechanisms and environmental responsibility standards. By aligning production practices with ETC
guidelines, Afropulse can demonstrate adherence to Elfbod safety laws, strengthening its credibility with

European buyers and regulatory bodies. Blockchain technology could further enhance transparency and

ql ¢HUDECHRORqg! AW Ut 21 RUDN has¥dfoddisafétydcantralss R aq 6 Wa 6 WWE Ok + Wl Rt

Future food law consideration

Cowpea flour is not classified as a "novel food" under Regulation (EU) 2015/2283, meaning that it does not
require pre-market authorization in the EU (European Commission, 2015). However, if Afropulse expands
its product rangey such as producing highprotein cowpea flour through protein enrichment or other novel
processing methodsy it may fall under novel food regulations, requiring prior approval before being
imported into the Netherlands. Anticipating these regulatory requirements will be crucial for futurenarket
expansion strategies.

Key takeaways:

EU Regulations compliance

Afropulse must adhere to stringent EU regulations, including MRL limits for pesticides (Regulation
(EC) No 396/2005), contaminant limits (Regulation (EC) No 1881/2006), and official food safety
controls (Regulation (EU) 2017/625). Strict quality control, traceability, and labeling (Regulation
(EU) No 1169/2011) are essential to avoid shipment rejections and maintain market access.

Contamination risks and export
challenges

Cowpea contamination risks pose export challenges, requiring proper pest control measures and
storage solutions (PICS bags, pesticide application, awareness campaigns).

Novel food approval for future
innovations

While cowpea flour is not currently classified as a novel food, future product innovations (e.g.,
protein-enriched flour) may require novel food approval under Regulation (EU) 2015/2283.
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Limitations of th&liscussion

It is important to clarify that while the PESTEL analysis covers various key aspects of Afropulse and ETC
within the framework of political, economic, social, technological, environmental, and legal factors, not

all relevant aspects may have been includedThis document focuses on a limited number of factors,
though a more exhaustive exploration would have been ideal. Due to the time constraints of the report, a
more comprehensive study was not possible. Therefore, it is essential to recognize this limitati and
continue exploring other key aspects that should be considered in the future for a more wetbunded
understanding.

Another limitation is that PESTEL relies on subjective interpretation in how external factors are analyzed,
s6RAHSWGNC Ut WaéecqWaYURGet RYUL W I ¢sUWGRNEqWIT Rnn1Jl W 3GI1J
to combat this by letting different team members analyze and reflect on the analysis. Thus, while PESTEL

helps us understand the broader context, it does not guarantee that the analysis will fully reflect the

current or future situation.
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