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1 EXECUTIVE SUMMARY 
The present document covers deliverable (D) 2.3 of the BIOTRAILS project. It includes the preliminary analysis of 
Leverage Points (LP) and potential interventions for transitional pathways for each case study of the project, as 
well as a compilation of publicly accessible tools or toolkits that support the implementation of the BIOTRAILS 
solutions.  

The document draws on two theoretical concepts from systems analysis, the “leverage points framework” and 
“Attitudes-Facilitators-Infrastructure (AFI) framework”.  

Itapplies the two concepts to the four empirical case studies of the BIOTRAILS project: i) cocoa produced in Peru, 
ii) forest-based cultural products created by Indigenous communities in the Brazilian Amazon, iii) aquaculture 
products supplied by the Mediterranean basin and consumed within the Mediterranean countries, and iv) gold 
mined in Ghana.  

Information on these cases comes from a literature review to identify levers for successful systemic change in the 
four value chain systems. The anaylsis identifies for each value chain the relevant stakeholders, their needs and 
aims, and the social context in which they are embeded. It also identifies for each value chain potential LP and 
driving factors to address for pathways to sustainability and suggests interventions that could trigger them. In 
addition, the analysis compiles a number of publicly available tools and toolkits that could support the 
stakeholders along the four value chains to take informed decisions and implement measures to reduce impact 
on biodiversity. 

The document satisfies D2.3 of the BIOTRAILS project, providing guidance to the case study leaders under Work 
Package (WP) 5 ‘BIOTRAILS Pathways and Leverage Points’ (namely CIAT, HAPO, KNUST). Case study leaders may 
wish to empirically test and refine the entry points identified in the present analysis, and use the analytical lens 
provided to empirically identify additional LP and driving factors during their field research, which could not be 
identified by the literature review which was the basis for the analysis at hand. Case study leaders, and Learning 
and Action Alliances (LAAs) under WP 2, may also wish to draw on the compilation of tools and toolkits and 
empirically validate their applicability in their respective contexts. 

The results from the present analysis and the toolkit identification exercise are preliminary. They will be further 
discussed and validated in close cooperation and exchange with the case study leaders and stakeholders involved 
in WP5. The potential interventions that trigger the identified LP and driving factors will be assessed in order to 
design transitional pathways, both in the specific context of the case studies and, more broadly, in similar cases 
and systems.  

A final version of the present analysis (D2.4 ‘Framework of transitional pathways and leverage points’ (B)) will be 
produced by month (M) 28 of the BIOTRAILS project. It will incorporate the results of the discussion with the case 
study leaders under WP5 and will be the foundation for the development of the impact analysis, replication 
guidelines and policy recommendations under Task 5.6 ‘Impact Analysis, Replication Guidelines and Policy 
Recommendations’ which starts in M19.  
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2 INTRODUCTION 

 MAPPING BIOTRAILS OUTPUTS 
This section presents the BIOTRAILS’ Grant Agreement (GA) commitments, as extracted from the formal 
deliverable and task description, in respect to their outputs and work to be carried out.  
 

Table 1: Adherence to BIOTRAILS’s GA Deliverable & Task Descriptions 

BIOTRAILS GA 
Component Title 

BIOTRAILS GA 
Component Outline 

Respective 
Document 
Chapter(s) 

Justification 

DELIVERABLE 

D2.3 Framework of transitional pathways and leverage points (A) 
 
This deliverable refers to task 2.3. Initial (D2.3) version includes the analysis of leverage points and potential interventions 
for transitional pathways for each case study, including a compilation of publicly accessible tools or toolkits that support 
implementation of BIOTRAILS solutions. 

TASK 

Task 2.3 Framework for 
Designing Transitional 

Pathways and 
Identifying Leverage 

Points 

‘Task 2.3 will build on the AFI 
framework in combination with the 
leverage points concept by 
Meadows, which provide an 
excellent entry point offering 
insights and avenues to bridging 
the environmental and consumer 
awareness-action gap.’  

Chapter 
3 

Chapter 3 introduces the 
‘leverage points’ 
framework and the 
‘Attitudes-Facilitators-
Infrastructure (AFI) 
framework’, which 
provide the theoretical 
lens to examine the case 
studies in Chapter 4 and 
to identify pathways to 
transformational change. 

‘The concept will be applied to the 
case studies to analyse the specific 
leverage points in the respective 
systems. This analysis will be based 
on a literature review to identify 
levers for successful systemic 
change in similar contexts and 
value chain systems.’ 

Chapters 4.1 – 4.4 
 

(one value chain per 
sub-chapter) 

 
Chapters 4.1 – 4.4 apply 
the two concepts to the 
four empirical case 
studies of the BIOTRAILS 
project. 

‘In this regard, a set of readily 
available and publicly accessible 
tools or toolkits will be compiled to 
flank the developed BIOTRAILS 
solutions and allow for rapid 
implementation.’ 

Chapter 4.5 

Chapter 4.5 compiles 
tools and toolkits which 
are publicly available and 
can support value chain 
partners and 
stakeholders to take 
informed decisions and 
implement measures to 
reduce impact on 
biodiversity. 

 DELIVERABLE OVERVIEW AND REPORT STRUCTURE 
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This document presents D2.3 which is the result of Task 2.3 ‘Framework for Designing Transitional Pathways and 
Identifying Leverage Points’ suggested in the BIOTRAILS project proposal and set in the GA. The deliverable 
includes a preliminary analysis of LP and potential interventions for transitional pathways for each case study of 
the BIOTRAILS project (cocoa produced in Peru; forest-based cultural products created by Indigenous 
communities in the Brazilian Amazon; aquaculture products supplied by the Mediterranean basin and consumed 
within the Mediterranean countries; and gold mined in Ghana). It further provides a compilation of publicly 
accessible tools or toolkits that support implementation of BIOTRAILS solutions. The deliverable builds on desk 
research and a literature review conducted during months 1-6 of the project.  

The results of this deliverable are intended to guide the case study leaders in the implementation of WP5. The 
results will be further discussed with the case study leaders in a reiterative process in which feedback from the 
practical application will lead to a final version of the present analysis (D2.4) to be submitted by M28 of the 
BIOTRAILS project. Deliverable 2.4 will be the foundation for the development of the impact analysis, replication 
guidelines and policy recommendations under Task 5.6.  

The present document is structured as follows:  

Chapter 3 introduces two theoretical concepts from systems analysis, the “leverage points” (LP) framework and 
“Attitudes-Facilitators-Infrastructure (AFI) framework”, which provide the theoretical lens to examine the case 
studies and identify pathways to transformational change.  Chapter 4 applies the two concepts to the four 
empirical case studies of the BIOTRAILS project. It also compiles tools and toolkits which are publicly available and 
can support value chain partners and stakeholders to take informed decisions and implement measures to reduce 
impact on biodiversity. Chapter 5 closes the deliverable with a conclusion.   
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3 BIOTRAILS PATHWAYS FOR TRANSFORMATIONAL 
CHANGE 

The present document covers deliverable 2.3 of the BIOTRAILS project. It includes the preliminary analysis of LP 
and potential interventions for transitional pathways for each case study of the project, as well as a compilation 
of publicly accessible tools or toolkits that support implementation of BIOTRAILS solutions.  

The document draws on two theoretical concepts from systems analysis, the “leverage points framework” and the 
“Attitudes-Facilitators-Infrastructure framework.” While systemic approaches focussing on transformative change 
have been gaining increasing attention, research to understand and identify which types of interventions are likely 
to achieve such change is still limited. The "leverage points perspective" as proposed by Meadows (1999), and 
adapted by Chan et al. (2020) to the biodiversity conservation context, helps to understand how, where and who 
to intervene in a system to change its behaviour, trajectories and outcomes. The AFI framework (Akenji & Chen, 
2016) offers an approach to system-wide transition to sustainable lifestyles, focussing on the values, preferences 
and practices of consumers in different lifestyle segments.  

The document applies the two concepts to the four empirical case studies of the BIOTRAILS project: cocoa 
produced in Peru; forest-based cultural products created by Indigenous communities in the Brazilian Amazon; 
aquaculture products supplied by the Mediterranean basin and consumed within the Mediterranean countries; 
and gold mined in Ghana. Information on these cases comes from a literature review to identify levers for 
successful systemic change in the four value chain systems.  

The document satisfies deliverable 2.3 of the BIOTRAILS project, providing guidance to the case study leaders 
under WP5 (CIAT, HAPO, KNUST) with regards to potential LP, derived from the theoretical insights generated by 
systems analysis. The case study leaders may draw on the present document when they apply the LP and AFI 
frameworks to their case studies. They are encouraged to empirically test and refine the identified LP and driving 
factors relevant in their respective case study systems. This could be done as part of the anticipated semi-
structured interviews with stakeholders, as well as the content and results validation process under WP 5. 

The results from the present preliminary analysis and the tool identification exercise will be further discussed and 
validated in close cooperation and exchange with the case study leaders and stakeholders involved in WP5. The 
potential interventions triggering the identified LP to design transitional pathways will be assessed, both in the 
specific context of the case studies and, more broadly, in similar cases and systems.  

A final version of the present analysis (deliverable 2.4) will be produced by month 28 of the BIOTRAILS project. It 
will incorporate the results of the discussion with the case study leaders under WP5 and will be the foundation for 
the development of the impact analysis, replication guidelines and policy recommendations under task 5.6.  

 THE LEVERAGE POINTS FRAMEWORK  
The LP framework by Meadows is a heuristic tool to identify where to intervene in a complex system to create 
systemic change. A complex system is a set of entities that forms a unified whole through their interactions, 
relationships, or dependencies – such as an economy. It is defined by its boundaries, which determine what is part 
of the system and what is not. Another example for a complex system would be an infrastructure system, such as 
a transportation system, which involves many elements such as vehicles, roads, tracks and trains, signals, etc. that 
interact with each other and depend on external factors such as demand, supply or weather. 

When Meadows (1999) introduced the LP framework, she saw the need to develop new mechanisms to manage 
very large systems. Her LP range from shallow LP, which are easier to intervene and influence but only induce 
minor changes in outcome, to deep LP, which are likely to cause transformational change and initiate transitional 
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pathways to sustainability but are harder to influence. As such, LP are parameters, goals, rules, or paradigms, where 
“a small shift in one thing can produce big changes in everything” (Meadows, 1999, p. 1). The focus of both 
sustainability policies and research has largely been on shallow LP (e.g. technologies, targets for protected areas, 
etc.) (Abson et al., 2017; Riechers et al., 2021). However, in order to effectively influence the behaviour of a system, 
it is essential to add a stronger focus on deep LP (information flows, rules, self-organisation, goals and paradigms) 
and the interplay between shallow and deep LP (Abson et al., 2017; Fischer & Riechers, 2019).  

Instead of incremental change – a gradual, continuous adaptation of a behaviour to fit within a particular system 
– transformational change is a dramatic evolution of some basic structure of a system itself: its strategy, culture, 
organisation or physical structures (Deubelli & Mechler, 2021). 

Meadows’ LP concept is transferable across disciplines and contexts. It has been used to identify intervention 
points for urban climate adaptation (Proust et al., 2012), for improving wellbeing and gender equality in a small-
scale agricultural setting (Manlosa et al., 2019), more broadly to food and energy systems (Achterbosch, 2019, 
Dorninger et al. 2020), as well as to the Water-Energy-Food nexus (Kellner, 2022). Significantly, Scullion et al. (2015) 
developed a forest conservation and development framework to identify place-based conservation-development 
policies, targeting LP that influence land-use practices.  

The LP framework can hence also be used for biodiversity conservation by identifying and evaluating the places 
in a complex land use system, such as value chains, where interventions can have the most impact, and benefit 
biodiversity and people. For instance, Wigum (2022) operationalises the framework to identify system traps and 
opportunities to intervene in the value chain of forestry in Norway, while Herrón et al. (2020) apply it to coastal 
social-ecological systems, namely tropical small-scale marine fisheries. Tourangeau and Sherren (2020) explore 
the transformation potential of different sheep grazing methods on the Falkland Islands, and their importance for 
the sustainable transformation of wool production. Martin et al. (2022) use the LP framework to identify and 
evaluate policy interventions for sustainable land system transformations in Madagascar – a global biodiversity 
hotspot. The study focuses on timber use, hill rice cultivation and vanilla agroforests in old-growth forests and 
how these land-use changes affect biodiversity and ecosystem services.  

Based on an expert deliberation process conducted as part of Chapter 5 of the 2019 Global Assessment of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), Chan et al. (2020) refine 
the LP framework to propose eight LP for pathways to sustainability that are relevant for biodiversity conservation 
at multiple scales (see Figure 1). 



D2.3 — Framework of transitional pathways and leverage points (A) 
 

11 

 

 

 

Figure 1: Levers and leverage points for pathways to sustainability.  
Source: Chan et al. (2020). 

The LP identified by Chan et al. (2020) are: 

o Visions of a good life: challenging the dominant consumerist culture and promoting alternative visions 
of wellbeing that are aligned with biodiversity conservation 

o Total consumption and waste: reducing the overall material and energy throughput of human activities 
and minimizing waste generation and pollution 

o Latent values of responsibility: activating the intrinsic values of responsibility, care, and stewardship for 
nature among individuals and organisations 

o Inequalities: addressing the structural inequalities that drive overconsumption, environmental 
degradation, and social injustices 

o Justice and inclusion in conservation: ensuring that conservation policies and practices respect the 
rights, interests, and knowledge of diverse stakeholders, especially marginalized groups 

o Externalities from trade and other telecouplings: accounting for the environmental and social impacts 
of distant interactions such as trade, migration, investment, and information flows 

o Responsible technology, innovation and investment: fostering technological development, 
innovation, and investment that support biodiversity conservation and social equity 

o Education and knowledge generation: enhancing education and knowledge systems that foster critical 
thinking, systems thinking, and transdisciplinary collaboration for sustainability 

Chan et al. (2020) argue that these LP can help address the root causes of biodiversity loss and foster a more 
harmonious relationship between people and nature. This refinement of Meadows' approach with regard to the 
biodiversity policy context and an emphasis on social systems makes this adaptation a well-suited framework that 
can be applied to the BIOTRAILS case studies. 

Chan et al. (2020) further suggest that their levers and LP are interrelated and synergistic, meaning that they can 
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reinforce each other and create positive outcomes for sustainability. The authors also emphasise that 
transformative change requires more than scaling up existing initiatives; it requires challenging the underlying 
assumptions, values and structures of current social systems. 

Correspondingly, multiple authors of a special issue on “Human-nature connectedness as leverage points for 
sustainability transformation”, discovered three deep LP tackling paradigm shifts: relational thinking and values, 
environmental stewardship and shifting from an economic paradigm focussed on growth to a focus on human 
wellbeing. The scholars (e.g. Riechers et al., 2021) stress the high potential of human-nature relations, or rather 
the disconnection from nature, as a deep LP for transformational change. Different relational values towards nature 
are often not incorporated into policy and social systems, however they can encourage citizens’ support for nature 
conservation and reinforce biodiversity policy (Richardson et al., 2020). This idea is mirrored in the stewardship 
philosophy, which aims to create a sense of responsibility for nature’s contribution to people and humanity’s 
impact on nature. 

Ultimately, Chakroun and Droz (2020) argue, the goal is to reach the “inner worlds” of people to provoke 
sustainable change. The framework by Chan et al. (2020) can be used to identify LP targeting these inner worlds. 
Inducing change then requires working the appropriate levers to modify the socio-economic context that shapes 
dominant behavioural patterns and their related environmental impacts. It also requires supporting a shift towards 
sustainable lifestyles focussing on the values and practices, which is the focus of the AFI framework discussed 
below.  

 THE AFI FRAMEWORK 
By explicitly bringing in the political perspective and combining interventions at both shallow (parameters and 
feedback) and more influential, deep LP (design and intend), the multidisciplinary AFI framework proposed by 
Akenji (2014) and further developed by Akenji and Chen (2016) offers an approach to system-wide transition to 
sustainable lifestyles. Focussing on enabling sustainable lifestyles, the framework recognises the important role of 
different actors, the limitations of individual and household agency, and the critical importance of modifying the 
socio-environmental context that shapes dominant behavioural patterns and related environmental impacts. It 
also introduces a new approach to support sustainable lifestyles focussing on the values, preferences and practices 
of consumers in different lifestyle segments. 

The framework consists of three key determinants: attitudes, facilitators and infrastructure.  

o Attitudes reflect the value orientation of actors and shape their propensity towards sustainable behaviour. 
They can refer to both individual and collective social knowledge and values that are being influenced by 
peers and social norms. 

o Facilitators represent the access to sustainable lifestyle options and translate actors' intentions into actual 
behaviour. They contribute to the possibility of pursuing certain behaviours which depend on institutional 
arrangements and the availability of options or choice. 

o Infrastructure predetermines default options and locks people into certain consumption patterns. They 
include both physical infrastructure as well as the design and capacities of provisioning systems. 
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Figure 2: Motivations, drivers and determinants Influencing lifestyles and consumption.  
Source: Vilchis Tella and Trimmer (2018). 

The AFI framework identifies eleven driving factors, which influence the three key determinants (attitude, 
facilitators, infrastructure):  

1. Income level 

2. Values 

3. Cognitive and physical ability 

4. Awareness 

5. Knowledge 

6. Social norms and peers 

7. Media 

8. Market price 

9. Technology 

10. Physical Infrastructure 

11. Product Options (based on policies and institutional frameworks) 

The AFI framework can be used as an assessment and planning tool for policymakers as well as to develop 
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interventions that address certain LP in the system. 

So far, the application of the AFI framework is scarce in the literature with only a few exceptions such as the 
following: Wallnöffer (2018) applies the AFI framework to design a sustainable scout camp, aiming to change the 
environment that shapes lifestyles. The author focusses on building agency in young people for sustainable 
lifestyles and sharing good practices for low-impact lifestyles. Shao (2016) examines the role of facilitators within 
the AFI framework for providing incentives that promote sustainable consumption. Based on an empirical analysis 
of barriers between environmentally-friendly products and their consumers, the author develops a set of attributes 
that could serve as facilitators. Furthermore, Shao et al. (2017) address the ‘information transition gap’ by 
proposing a list of product-level sustainability attributes mainly addressing the determinant attitude. This list 
includes 21 attributes that are based on consumer interests and expected to support sustainable behaviour. 
Amongst others, the shortlist contains: 

o Customer-attributes: health and safety, and satisfaction 

o Biodiversity-attributes: wilderness protection, overfishing, and land use 

Another operationalisation of the AFI framework takes place within the Horizon 2020 EU 1.5° Lifestyles project2, 
where the framework is used to categorize potential barriers and enablers for households with regards to climate-
compatible lifestyles. For the project, the framework was adapted based on additional literature research and a 
project-internal consultation (information extracted from an internal report). 

3.2.1 Operationalisation of the AFI framework 
In the BIOTRAILS project the AFI framework scope is modified and applied to the consumption of representative 
product categories of the four value chains of the project (see Table 2).  

3.2.1.1 Goal & Scope 

The AFI framework is an assessment and planning framework to support the development of policy 
recommendations. The goal is to identify and recommend: 

o Interventions to support biodiversity-friendly attitude 

o Appropriate facilitators for biodiversity-friendly consumption patterns 

o Changes in infrastructure that enhance biodiversity-friendly consumption patterns 

The scope of the AFI framework is on biodiversity-friendly consumption patterns, where needed complemented 
with insights on sustainability/environmentally-friendly consumption. The geographical scope is primarily 
consumer countries or regions. The scope of potential policy recommendations is on consumer countries. 

  

 
2 https://onepointfivelifestyles.eu/  

https://onepointfivelifestyles.eu/
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Table 2: Drivers of consumption for the representative product category of the reviewed supply chains  
(adapted from Akenji and Chen (2016))  

Driving Factors Additional Information and Guiding Question(s) 
1. Income level Income is a main driver for consumption.  

What is the income level in the consumer countries? What is the connection between 
income and purchasing behaviour (in respective categories?) 

2. Values Values drive attitudes and actions. 
What are the value-driven (cultural/ethical) discussions around consumption (of the 
respective product categories)? 

3. Cognitive and 
physical ability 

Abilities influence lifestyle choices and are related with age, geography or climatic 
conditions. 
What conditions favour or hinder sustainable/biodiversity friendly patterns? 

4. Awareness Awareness can enable sustainable/biodiversity-friendly consumption patterns.  
What is the level of awareness around the (negative) impacts of consumption and on 
possible consumption alternatives/collective action? What complementary measures are 
in place to increase behaviour change? 

5. Knowledge Knowledge can encourage sustainable/biodiversity-friendly consumption 
patterns. 
How accessible is information on sustainability/biodiversity with respect to the product 
categories and in general? How high is the demand for information by consumers?  

6. Social norms and 
peers 

Social norms and peer groups shape individual values and influence behaviour. 
What are prevalent discussions, current (market share) and developing trends with 
regards to the reviewed product categories? 

7. Media Media shapes consumer preferences. 
How are products reflected in media or marketing with regards to 
sustainability/biodiversity? What are the dominant consumption narratives? 
 

8. Market price Prices can either exclude consumer segments or incentivise purchase decision. 
What are prevailing pricing and marketing policies for biodiversity-friendly/sustainable 
consumption options? Are significant consumer segments excluded due to financial 
barriers? 
 

9. Technology New technologies and digitisation can either enhance or hinder 
sustainable/biodiversity-friendly consumption. 
What implications do new technologies have to the accessibility to such products and 
product information (e.g. via apps/e-commerce, new direct-marketing business 
models)? How widespread is their application? 

10. Physical 
Infrastructure 

Existing infrastructure or long-lasting products can lock people into unsustainable 
consumption patterns.  
Not applicable to the reviewed product categories. 

11. Product Options 
(based on policies 
and institutional 
frameworks) 

Policy and institutional frameworks can have deep impact on consumer choices 
and the availability of products on the market. 
What policy instruments do exist that favour or hinder sustainable/biodiversity friendly 
consumption patterns? Is their implementation effective? 
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To apply the AFI framework to a specific case, the following steps should be taken: 

Step 1: A representative product category should be selected for each of the assessed value chains (cocoa 
produced in Peru; forest-based cultural products created by Indigenous communities in the Brazilian Amazon; 
aquaculture products supplied by the Mediterranean basin and consumed within the Mediterranean countries; 
and gold mined in Ghana). The selection should take place on a quantitative basis and from the view of the 
consumer – i.e. the focus should be on a main consumer product category (such as chocolate rather than cocoa 
beans). Then the main consumer markets need to be identified based on publicly available market data. 

Step 2: An explorative literature research on each of the driving factors (Table 2) that support nature-friendly 
consumption in general and in connection to the respective value chain and the selected product category should 
be conducted. Where necessary, information gaps should be closed by consulting with respective stakeholders. 

Step 3: Top-down recommendations should then be developed that support the three determinants attitude, 
facilitators and infrastructure. The AFI framework should be applied only to the consumption part of the value 
chains. Where feasible, the results are integrated into the LP framework. 
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4 POTENTIAL LEVERAGE POINTS IN THE VALUE CHAINS 
OF THE CASE STUDIES 

 COCOA PRODUCED IN PERU 
Cocoa beans are an important agricultural commodity with a global export value of almost US$ 10 billion in 2019 
(Dreoni, 2021). Peru is the second largest producer of organic cocoa worldwide and within Peru the department 
of Ucayali is one of the largest cocoa-producing regions with an export value of US$ 2.7 million in 2017 (Ivanova 
et al., 2020). 

Cocoa production and the area cultivated with cocoa have substantially increased in Peru from 2014 onwards, yet 
yields per hectare have decreased (Ivanova et al., 2020). The increase in production is thus due to the expansion 
of cultivation and not to an improvement in productivity. The expansion of cultivation occurs on agricultural land 
where crops other than cocoa had previously been planted, as well as in forested areas, thus driving deforestation. 

Cocoa production significantly contributes to Peru’s Gross Domestic Product but it has also been associated with 
negative social and environmental impacts such as deforestation, soil erosion and contamination, and pesticide 
exposure (Dreoni et al., 2021). The present case study examines the cocoa value chain in the Ucayali region and 
identifies potential LP for pathways towards more sustainable cocoa production and trade. 

4.1.1 Cocoa Production and Value Chain  
Cocoa (Theobroma cacao) is a perennial crop endemic to South America and domesticated in Central America 
around 3,000 years ago. It is mainly used for the production of chocolates; however, there are a number of 
derivatives and by-products with different markets, such as cocoa liquor, cocoa butter, and cocoa powder.  

Cocoa cultivation is labour-intensive and largely done by hand. The cocoa pods do not all ripen at the same time, 
which means that continuous harvesting is necessary. The crop establishes well in soils with medium to high 
fertility and good moisture retention and good drainage (Charry et al., 2020). Cocoa trees are very susceptible to 
diseases and pests, which spread quickly in dense tree rows and can result in massive crop losses.  

According to the Ministry of Agriculture and Irrigation (MINAGRI, 2018), 91% of cocoa producers in Peru have less 
than 3 ha of cocoa in production, and although official statistics for Ucayali are not available, it is estimated that 
the proportion may be similar within the region. In terms of farm sizes, it is estimated that 85% of producers have 
5 ha or less, while only 5% have plots of 20 or more hectares (Ucayali Regional Government, cited in Ivanova et 
al., 2020).  

Ripe cocoa pods are harvested by hand and opened to expose the cocoa beans. The beans are fermented for 
several days, which gives the cocoa its typical aroma, and then they are dried. Afterwards the beans are collected 
by independent collectors, specialised agribusinesses or producer cooperatives, and processed into cocoa powder 
liquor and butter.  

Most of the processed cocoa is then exported. In 2017, cocoa was the second most important export crop in the 
department of Ucayali with US$2.7 million exported (10% of exports), after the wood sector which represents 81% 
of exports (Ivanova et al., 2020). Exports are dominated by a single company, the Colpa de Loros Agricultural 
Cooperative for Flavour Cocoa located in Neshuya with US$2.5 million in 2017 (ibid.).  

Europe’s demand for cocoa covers about 50% of the current cocoa production, and it is expected to grow by 3% 
annually (Charry et al., 2020). European countries export about 70% of the total chocolate in the market. Niche 
markets exist for chocolate produced through sustainable practices and for premium fine flavour chocolate. Figure 
3 maps the cocoa and chocolate value chain in the Ucayali region. 
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Figure 3: Map of the cocoa and chocolate value chain in the Ucayali region.  
Source: adapted from Ivanova et al. (2020). 

4.1.1.1 Stakeholders along the Cocoa Value Chain 

Following Charry et al. (2020) and Ivanova et al. (2020), some of the stakeholders in the cocoa value chain in Ucayali 
are the following: 

Primary producers: They are the actors that work at the farm level to produce and sell cocoa beans. This mainly 
includes farm administration and management activities, crop establishment and management, post-harvest 
processes (when carried out by the producers themselves) and comercialisation activities (Ivanova et al., 2020). 
Generally, three types of producers can be identified in Ucayali, which are similar in the varieties of cocoa they 
produce and in the arrangements they use, but differ mainly in yields, productive management, and sales format 
(Charry et al., 2020): 

o Conventional producers, with productivity of up to 700 kg/ha, with conventional management and sale of 
dry cocoa beans 

o Semi-technical producers, who represent a smaller group of cocoa farmers who are in a better economic 
situation. These producers have larger areas of cocoa than the average, and thanks to a more intensified 
cultural management and the application of fertilisers, they achieve yields of about 1,500 kg/ha. 

o Organic producers, who are organised in cooperatives and sell cocoa in slime or dry through the 
cooperatives or intermediaries. Organic producers use organic fertilisers and achieve yields of about 800 
kg/ha. 

Plant material suppliers: They are the actors that provide the necessary raw materials and services to sow and 
grow cocoa. Local nurseries sell cocoa plants, seeds, stems with buds, or clonal cuttings (Ivanova et al., 2020).  

Collectors: They are middlemen who receive, select and handle cocoa in a centralised manner for packaging and 
marketing. These actors include cooperatives and associations that buy cocoa, as well as collectors for local or 
export markets, who operate independently or for the main national cocoa companies (ibid.).  
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Transformers: They are the actors who transform the cocoa beans into chocolate. They include local artisanal and 
small-scale processors, as well as the large industry.  

Exporters: They are the actors who transport and market of cocoa beans, chocolate and by-products to companies 
abroad. There is a significant overlap with the collectors and transformers mentioned above. 

Wholesalers and retailers: These are the actors who purchase and redistribute finished cocoa products to retailers 
or directly to the final consumers.  

Consumers: They are the buyers of chocolate products at the national or international level. 

Service providers: They are secondary actors that provide the primary actors mentioned above with services such 
as agricultural and business technical assistance, finance, transportation, training and education, research, logistics, 
certification, etc. 

Government agencies: They are the public institutions that define and implement the regulatory framework for 
the cocoa value chain. Some of them are: 

o Regional Government of Ucayali: The Ucayali Regional Concerted Development Plan 2011-2021 includes 
the cocoa chain as a productive development axis for the region. The plan is currently being updated to 
include the competitive development of the cocoa and chocolate value chain. The region also has a 
Regional Climate Change Strategy 2019-2022 that identifies cocoa as one of the crops with high 
agricultural vulnerability in the region's watersheds. The region also has an Ecological Economic Zoning 
instrument that identifies possible areas for expanding cocoa cultivation without affecting forest areas. In 
addition, the regional government set up the Ucayali Cocoa Competitiveness Plan 2019-2029. Currently, 
the regional government is implementing the public investment project for the improvement of 10 
agroindustrial products, which supports the cocoa and chocolate value chain.  

o Regional Directorate of Agriculture: It is the body responsible for directing, guiding, coordinating, 
executing, supervising, controlling and evaluating the different agricultural productive activities in the 
Ucayali region. 

o Regional Environmental Authority: This agency is responsible for consolidating, planning and exercising 
authority in environmental matters, land use planning and sustainable management of natural resources.  

o Ministry of Agriculture and Irrigation: It is responsible for formulating policies on land use, natural 
resources management.  

o Servicio Nacional de Sanidad Agraria (SENASA): It is attached to the Ministry of Agriculture and Irrigation 
and is the official authority on agricultural health issues, quality of inputs, organic production and food 
safety. It also provides inspection, verification and certification services. For cocoa production, they 
diagnose the state of the plantation and make recommendations to solve phytosanitary problems.  

o National Forestry and Wildlife Service (SERFOR): It is the regulatory and governing body for managing 
and promoting the sustainability and competitiveness of the forestry and wildlife sector for the benefit of 
the population and the environment.  

Civil society organisations: They are non-governmental organisations that have interests or roles related to 
cocoa production. Some of them are farmers' cooperatives (e.g. The Peruvian Association of Cocoa Farmers – 
COOPASER) or multi-stakeholder platforms (e.g. The Coalition for Sustainable Production).  

Research institutions: They are academic and research institutes such as the National Institute of Agrarian 
Innovation (INIA) as well as a number of local research institutions dealing amongst others with climate change 
adaptation. 

4.1.1.2 Social and Environmental Impacts of Cocoa Production 
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The social impacts of cocoa production have been studied in a systematic review by Dreoni et al. (2021) who found 
that cocoa production has both positive and negative social impacts. On the one hand, cocoa production can 
provide income and employment opportunities for farmers and their families. In Ucayali, cocoa has therefore been 
promoted by national and international programmes as an alternative to plantations of coca leaf, allowing many 
farming families to generate alternative income, while having access to a legal market and combating the social 
impact coca plantations are usually associated with, such as conflict, poverty and insecurity.  

On the other hand, cocoa production itself can also have negative social impacts and side effects such as child 
labour, low wages, pesticide exposure and poor working conditions. There is a lack of transparency in the cocoa 
value chain, which makes it difficult to trace the origin of cocoa beans and ensure that they are produced under 
fair labour conditions (Dreoni et al., 2021). 

With a view to environmental impacts, cocoa production has been associated with environmental degradation 
and pollution, including deforestation and habitat loss, soil contamination, and herbicide resistance. Deforestation 
for cocoa plantations often involves slash-and-burn methods and occurs in biodiversity hotspots. It can lead to 
land fragmentation and loss of wildlife habitat and corridors (Dreoni et al., 2021). Cocoa production furthermore 
affects water regimes and soils through erosion, stream sedimentation, and the accumulation of agro-chemicals. 
Industrial cocoa production also leads to the reduction of local genetic diversity of cocoa by relying predominantly 
on monoclonal varieties. 

Surrounded by rainforest, the Ucayali region is a hotspot for local biodiversity (Clavo Peralta et al., 2018), numerous 
species are affected by habitat fragmentation and habitat loss, some of which are considered vulnerable, 
endangered or are threatened by extinction according to national legislation and the International Union for 
Conservation of Nature (IUCN). For instance, plant species that supply food for wildlife such as wild pacaes (e.g. 
Inga feuilleei), palm species (Astrocaryum, Attalea, Euterpe) or milktrees (Sapium glandulosum) (Wust, n.d.). 

In addition, Ucayali hosts insects from multiple orders, e.g. beetles (Coleoptera), bees, flies, wasps, and ants 
(Hymenoptera), locusts, grasshoppers, crickets (Orthoptera), aphids, cicadas, scale insects (Homoptera) and 
mantises and termites (Dictyoptera), together amounting to several hundred species (Perry et al., 2016). A number 
of bat species, including the dwarf dog-faced bat (Molossops temminckii), more than 600 bird species, including 
golden-collared toucanets (Selenidera reinwardtii) and Castelnau’s antshrikes (Thamnophilus cryptoleucus) as well 
as the wattled curassow (Crax globulosa) can be found in the region (Schipper, n.d.). 

Mammals, such as jaguars (Panthera onca), tapirs (Tapirus terrestris), friar or howler monkeys (Saimiri bolivianus 
and Alouatta seniculus) (Wust, n.d.) or Hoffman’s two-toed sloth (Choloepus hoffmanni) are potentially affected 
by deforestation and habitat loss (Schipper, n.d.). The same applies to Schneider's dwarf caiman (Paleosuchus 
trigonatus) and the yellow-footed tortoise (Chelonoides denticulatus) (Wust, n.d.). 

To increase cocoa productivity and reduce deforestation, extension services are being provided to cocoa 
producers by government agencies and Non-Governmental Organisations (NGOs) in the form of technical 
assistance and technologies, for example solutions for pest and disease control. However, farmers often lack the 
financial resources to use these solutions and therefore the adoption rate is low. 

Cocoa grows well in forest-like ecosystems and is therefore being promoted as an agroforestry system that can 
reduce the negative impact of agriculture-driven deforestation, increase the biodiversity in agroforestry 
landscapes, and connect habitats. However, only a small fraction of farmers (5%) grow shaded cocoa in an 
agroforestry system (Charry et al., 2020).  

4.1.2 Potential Leverage Points and Driving Factors of Consumption in the 
Cocoa Value Chain 

Identifying LP in the cocoa value chain can help address the root causes of the environmental impacts mentioned 
above and can foster a more sustainable production. Drawing on the LP relevant for biodiversity conservation at 
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multiple scales, identified by Chan et al. (2020), potential LP in the case of the cocoa value chain could be: 

o Visions of a good life: Raise awareness among consumer about the negative impacts of conventional 
cocoa production and promote sustainable, traceable and ethical business models that add a premium 
value to cocoa products and contribute to forest conservation.  

o Total consumption and waste: Implement crop management practices that use existing agricultural 
areas without forest cover for cocoa production rather than bringing new areas under cultivation; 
incentivise a rational use of fertilisers (Charry et al., 2020).  

o Latent values of responsibility: Promote cocoa production in agroforestry systems as an alternative to 
conventional cocoa production, reducing pressure on forests through reforestation and recovery of 
degraded agricultural lands (Ivanona et al., 2020). 

o Inequalities: Addressing the social and economic inequalities in cocoa production and trade; promote 
product diversification at the farm level to mitigate market and phytosanitary risks, and sensitivity to price 
drops (Ivanova et al., 2020). Support collective action at the producer level to strengthen farmers vis-à-vis 
other actors in the cocoa value chain. 

o Justice and inclusion in conservation: Promote the culture and local consumption of cocoa products in 
Peru, highlighting the components of environmental responsibility and inclusion of local producers. 

o Externalities from trade and other telecouplings: Account for the environmental and social costs of 
cocoa production and trade across regions and countries, such as deforestation, pollution and greenhouse 
gas emissions. 

o Responsible technology, innovation and investment: Provide technical and financial assistance to 
producers, traders and retailers to promote more sustainable production systems. For example, facilitate 
the use of cloned plants material adapted to climatic conditions and resistant to diseases when 
establishing cocoa plantations on degraded agricultural land. Restore ecological corridors through 
agroforestry systems to achieve ecological connection between habitats. 

o Education and knowledge generation: Strengthen cooperation between producer organisations, SMEs, 
universities and research centres to accelerate transformation of the value chain towards sustainability; 
design and implement audit; traceability, and forest monitoring and reporting systems. 

In addition to the LP identified above, which can address environmental impacts at all levels of the value chain, a 
number of factors that drive the demand for cocoa/chocolate products specifically at the consumer level, can be 
identified by drawing on the AFI Framework. Several of these factors may be potential entry points for 
interventions to successfully move the cocoa value chain towards sustainability. Such driving factors could be the 
following:  

Consumer knowledge and awareness: People consume chocolate for various reasons such as taste and mood 
enhancement. Knowledge and awareness regarding the conditions and impacts of cocoa production is generally 
not widespread among consumers. Building awareness and concern for the environmental and social impacts of 
cocoa production could motivate consumers to choose more sustainable and ethical products, such as organic 
and/or fair-trade chocolate. 

Values, social norms and peers, and media: Values and social norms are powerful determinants of consumption. 
Consumer values and social norms can be changed through various methods such as education, marketing and 
social influence. Education can help consumers of chocolate better understand the impact of their choices on the 
environment and society. Marketing can help promote sustainable cocoa products to consumers. As people tend 
to follow the behaviour of others, social influencers such as social media, and media more broadly, can also play 
a role in changing consumer values and social norms with regards to cocoa and chocolate. 
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Policies and institutional frameworks: Policies and institutional frameworks have a strong influence on 
consumption patterns. They include, for example, taxes, subsidies, regulations and standards. Taxes can be used 
to discourage consumers from purchasing unsustainable cocoa products while subsidies can be used to encourage 
consumers to purchase sustainably produced and certified products. Regulations and standards can also be used 
to ensure that products are sustainably produced and marketed. Together these policies and institutional 
frameworks could help shift the consumption architecture of cocoa towards sustainability, by changing available 
market options, reducing less sustainable options and encouraging more sustainable alternatives.  

An example for regulations and standards that may move the cocoa value chain towards sustainability is the 
European Union (EU) Deforestation Regulation, adopted in April 2023 (European Union, 2023). This new EU law 
obliges companies to ensure products sold in the EU have not led to deforestation and forest degradation. The 
rules cover cocoa and similar products associated with deforestation, such as cattle, coffee, palm-oil, soya, wood, 
rubber or charcoal. They oblige companies trading in these products to issue so-called “due diligence” statements 
confirming that their products do not come from deforested land or have led to forest degradation after 31 
December 2020. Companies also have to verify that these products comply with the relevant legislation of the 
country of origin, including legislation on human rights, and that the rights of Indigenous Peoples have been 
respected in the production (European Parliament, 2023). 

  FOREST-BASED CULTURAL PRODUCTS CREATED BY 
INDIGENOUS COMMUNITIES IN THE BRAZILIAN AMAZON  

Forest-based cultural products refer to a wide range of handicrafts produced by Indigenous communities in the 
Brazilian Amazon. Handicrafts are non-industrialised manual works made from natural, recycled and residual raw 
material. In Brazil, handicraft production generates 50 billion reais (about US$ 10 billion) per year (IBGE, cited in 
Dino (2020)). Approximately 10 million Brazilians work in handicraft production (ibid.). In particular, handicraft 
production has decisively contributed to women's economic empowerment, while strengthening Indigenous 
culture and contributing to forest conservation. 

This case study focuses on the production of handicrafts made from forest-based products and created by 
Indigenous communities in the Tupi Mosaic of the Brazilian Amazon and the state of Mato Grosso. Over 21 
Indigenous Peoples live in the Tupi Mosaic, which covers 1.5 million hectares and includes eight Indigenous 
territories. It is part of the Tupi Guaporé Territory where more than 16 different Indigenous languages are spoken 
(Forest Trends, 2021). Mato Grosso is the third-largest state in Brazil (by area), located in the central-west. It has 
one of the lowest population densities in Brazil and is home to 43 Indigenous Peoples (Instituto Centro de Vida, 
n.d.).  

Publicly available information on handicraft production in the above-mentioned region is scarce. As a result, the 
potential LP and interventions proposed for this value chain will need to be refined as the BIOTRAILS project 
progresses and empirical details become available.  

4.2.1 Forest-Based Cultural Products and Value Chain  
The protection of the Amazon rainforest and its biodiversity is crucial for combating climate change and 
biodiversity loss, and for supporting Indigenous and local communities (Fearnside, 2012; Coelho Marcussi, 2016). 
Forest-based cultural products produced by Indigenous communities include products made from renewable 
forest materials. These include pots and ceramics made from clays, jewellery made from seeds and stones, baskets 
and ornaments made from leaves and feathers, as well as woods, oils, tannins and dyes, among others. Their 
production supports local economies and empowers Indigenous and local communities.  

When done sustainably, the production of forest-based cultural products does not have negative impacts on 
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biodiversity, although new consumption trends and increases in demand can potentially pose a threat (e.g. if 
increased demand for bird feathers leads to increased killing of wild birds). 

However, the value chain of forest-based cultural products differs from the three other case studies in the 
BIOTRAILS project in the sense that the value chain is already quite sustainable from a biodiversity perspective 
and does not seem to require interventions to move it further into the direction of environmental sustainability. A 
visual representation of the supply chain is displayed in Figure 4. 

 

Figure 4: Map of the value chain of forest-based cultural products produced by Indigenous communities in Brazil.  
Source: Adapted from TUCUM 2019, cited in Forest Trends, 2021. 

4.2.1.1 Stakeholders along the Value Chain 

Some of the stakeholders along the value chain for forest-based cultural products are: 

Primary materials providers: They are part of the Indigenous communities and serve as the suppliers of seeds, 
beads, plant fibres, feathers, shells, fabrics, synthetics etc. to the artisans.  

Artisans: They are the actors who manufacture forest-based cultural products. They are often Indigenous People, 
in particular women. They can be individuals or groups, such as women’s associations.  Their interest is to generate 
a reliable stream of income and to strengthen their position in the value chain by increasing their bargaining 
power. They also want to promote the revival and appreciation of their culture.  

Distributors: They are local organisations that prepare the handicrafts for market sales, transport or shipping.  

Traceability companies: These are companies that provide certification/traceability services. They are often in the 
fair-trade sector, and focus on social and environmental sustainability, consumer safety, etc. 

Wholesalers, retailers, exhibitors: They are the actors who sell forest-based cultural products to the consumers. 



D2.3 — Framework of transitional pathways and leverage points (A) 
 

24 

 

 

Sales outlets can be physical stores, national, international and/or online, or exhibitions, museums and fairs.  

Governance agencies: They are the public institutions that define and implement the regulatory framework for 
the value chain. Some of them are: 

o Brazilian Institute of Environment and Renewable Natural Resources (IBAMA) 

o National Indigenous People Foundation (FUNAI) 

o Authorities of Environment and Infrastructure (SEMA) 

o Tax authorities (SEFA) 

o Special Department of Federal Revenue (Receita Federal) 

o Ministry of Tourism, in particular the Secretariat for Cultural Policies 

o Brazilian Trade and Investment Promoting Agency (APEX) 

o National Folklore and Popular Culture Center  

Civil society organisations: They are non-governmental organisations with interests or roles related to cocoa 
production. Some of them are: 

o The national Artisan Sectoral Collective (artesol), a civil society organisation focused on increasing the 
value of Brazil’s craftmanship in a sustainable manner. 

o Brazilian Micro and Small Business Support Service (SEBRAE), which is promoting the sustainable and 
competitive development of small businesses as a private non-profit entity.  

o Insituto Amazonas, a non-profit organisation focussed on developing training projects, income 
generation, food security, training and digital education for Indigenous People in the Amazon.  

o Operation Native Amazon (OPAN), an Indigenous organisation working to strengthen the role of 
Indigenous People, e.g. through sustainable natural resource management. 

o Institute of Forestry and Agricultural Management and Certification (IMAFLORA), a non-profit civil 
association that works to promote changes in the forest and agricultural sectors, e.g. through certification. 

o Forest Trends, an NGO that together with partners runs the project “Our Forest, Our Home – Tupi Mosaic”, 
which amongst others support producers of forest-based cultural products. 

o The Instituto Centro de Vida (ICV) was founded in Mato Grosso in 1991. This non-profit civil organisation 
works at regional, national and international levels to promote sustainable solutions for land use and 
natural resources and empowering the local population. 

Research organisations: They carry out studies on various aspects of cultural products and handicrafts created 
by Indigenous and local communities in Brazil, such as socio-economic impacts, environmental impacts, best 
practices, policy recommendations, etc. One of them is the Institute of Brazilian Studies (IEB), a specialised research 
unit of the University of São Paulo that focusses on research on the history and culture of Brazil. 

4.2.1.2 Social and Environmental Impacts  

Overall, the social impacts of the production of forest-based cultural products created by Indigenous communities 
appear to be positive, especially for women. Through the production of handicrafts, women have become more 
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financially stable, independent, and economically empowered. Their leadership and autonomy in this context have 
also enabled them to expand their responsibilities and authority in other areas of their communities, such as 
politics (Forest Trends, 2023). 

Beyond this gender aspect, the creation of forest-based cultural products has brought advantages for the wider 
communities of the artisans (and networks of communities). It has also enhanced Indigenous communities’ vitality, 
strength, and wellbeing (UNESCO, 2019; Forest Trends, 2023). By passing on traditional artisanry skills and 
knowledge to future generations, traditional handicraft products continue to be produced within the Indigenous 
communities, providing livelihoods for artisans and their families (Sankaran, 2019).  

The impact of the production of forest-based cultural products created by Indigenous communities on species, 
habitats and whole ecosystems generally appears to be low. Compared to major threats to the Amazon ecosystem, 
such as deforestation and forest degradation, overharvesting of species for the handicraft market appears to be 
relatively rare, although it may occur in some cases. For example, a study on illegal trade in jaguars carried out by 
the Secretariat of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 
found that jaguar products such as teeth and skins are subject to poaching and illegal trade throughout the entire 
jaguar range, including in some cases for cultural purposes and for the souvenir and tourist market. The study 
found that the impact of poaching and illegal trade can have a significant impact on jaguar populations (CITES, 
2022). 

At the same time, there is strong evidence that areas designated as Indigenous reserves, which account for about 
20% of the Brazilian Amazon, have on average experienced less biodiversity loss than areas outside these reserves 
(Schwartzman et al., 2000; Fearnside, 2004). Indigenous producers of forest-based cultural products generally have 
a deep understanding of the Amazon rainforest and its resources and have developed sustainable ways of using 
them. They have strong ties to the land and are motivated to protect it for their livelihoods and those of future 
generations. Supporting Indigenous artisans and the artisanal value chain they are part of therefore supports 
biodiversity, while also promoting social justice. 

4.2.2 Potential Leverage Points and Driving Factors of Consumption in the Value 
Chain 

Based on the LP identified by Chan et al. (2020), potential LP in the case of the value chain of forest-based cultural 
products in the Tupi Mosaic and the State of Mato Grosso could be: 

o Visions of a good life: Raise awareness about the positive social and environmental impacts of the 
production of forest-based cultural products for Indigenous women and their communities and the 
sustainable use of their resources. Recognize the value of Indigenous communities as stewards for the 
land and healing Indigenous landscapes. 

o Total consumption and waste: Reduce the amount of resources needed, explore possible alternatives 
to scarce or threatened resources and reduce waste generated during in the production of handicrafts 
by sharing knowledge and experience in resource and waste management among artisans. 

o Latent values of responsibility: Promote the production of forest-based cultural products as an activity 
that generates responsibility, care, and stewardship for nature among individual producers and 
communities. 

o Inequalities: Address the social and economic inequalities of Indigenous Peoples vis-à-vis non-
indigenous Brazilians, and promote social inclusion, sustainable use of resources, fair trade and equitable 
benefit sharing along and beyond the handicrafts value chain. Promote the organisation of producer 
cooperatives to increase artisans’ pricing power (Seville et al., 2012). 

o Justice and inclusion in conservation: Engage traders, wholesalers, retailers, exhibitors and consumers 
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of forest-based cultural products and ensure that the rights and benefits of the Indigenous producers of 
these products are respected and protected. Include Indigenous Peoples as stakeholders in conservation 
decision-making. 

o Externalities from trade and other telecouplings: Improve the traceability of forest-based cultural 
products and protect producers from product piracy and other telecouplings.  

o Responsible technology, innovation and investment: Consider providing or expanding the options for 
producers and their communities to directly engage in the (online) market for forest-based cultural 
products, for example by providing Indigenous communities with basic infrastructure such as mobile 
telephone services and access to broadband internet (Petry et al., 2020). 

o Education and knowledge generation: Support research, education, training and communication 
activities that involve producers, wholesalers, retailers and consumers. Particularly, provide extension 
services to Indigenous producers and their communities to enable them to better engage in the market. 
Increase public awareness of the role of Indigenous Peoples in the conservation of the Amazon rainforest.  

In addition to the LP identified above, a number of factors that drive consumption of forest-based cultural products 
from the Brazilian Amazon could be entry points for interventions to move the value chain towards social justice 
and inclusion. Drawing on the AFI Framework, such driving factors could be the following:  

Consumer knowledge and awareness: Knowledge and awareness regarding the conditions and impacts of the 
production of artisanal forest products from the Brazilian Amazon are not widespread among consumers, 
especially beyond the national context of Brazil. Building awareness and concern about the environmental and 
social impacts of the production of these products could increase consumer demand.  

Ability and technology: As with consumer knowledge and awareness, the ability of consumers who want to 
purchase forest-based cultural products in markets outside Brazil is limited. The implementation of appropriate 
technological solutions, such as internet shopping and e-commerce, could enhance consumers’ ability to access 
these products and lead to a significant expansion of trade. At the same time, certification and labelling schemes 
ensuring standards and transparency of artisanal products and practices should be implemented. This would 
enable premium pricing and thus create economic incentives for wholesalers, retailers and exhibitors to adopt 
sustainable practices, including equitable benefit sharing with producers. 

Media: Media coverage and exposure can facilitate knowledge-sharing and help raise awareness of sustainable 
forest-based cultural products. Online or print media, social media, as well as radio and television can educate 
consumers about the benefits and impacts of these products on biodiversity and Indigenous communities.  

 AQUACULTURE PRODUCTS SUPPLIED BY THE 
MEDITERRANEAN BASIN  

Greece is the third largest aquaculture producer in the Mediterranean contributing 14% of the total aquaculture 
production in weight (126,400 tonnes) and 16% in value (USD 561 million) (Carvalho & Guillen, 2021). Compared 
to the EU-28, Greece came in second after the UK in 2019, measured in volume and in value (Federation of Greek 
Maricultures, 2020). 80% of the value generated by Greek seafood production in 2018 came from aquaculture and 
20% from fisheries (i.e. capturing wild species) (OECD, 2021). Aquaculture entails the cultivation of aquatic 
organisms such as fish, crustaceans, molluscs, algae and plants in controlled environments such as inland and 
marine waters and sea tanks. In Greece, sea bream (Sparus aurata) and sea bass (Dicentrarchus labrax) make up 
the vast majority of the production volume (HAPO, 2022). Italy, Spain, and France continue to be the main 
importers of farmed fish from Greece. These countries consumed a combined 58% of the Greek aquaculture 
output in 2021 (total of 131,250 tonnes or 636 million euros), while 20% went to the domestic market (ibid.). 



D2.3 — Framework of transitional pathways and leverage points (A) 
 

27 

 

 

Between 2016 and 2018 aquaculture in Greece directly employed close to 4,000 people.  

Aquaculture policies in Greece are guided by the Multi-annual National Strategic Plan for the development of 
sustainable aquaculture (MNSP) for the period 2021-2030, which is aligned with the EU Strategic Guidelines for a 
more sustainable and competitive EU aquaculture. The MNSP sets out the objectives, measures and indicators for 
the development of the sector, covering key areas, such as access to space and water, competitiveness, social 
acceptance and communication, administrative capacity and environmental sustainability. 

Inter- or transnationally, policies have been introduced to regulate human activities towards more resilient and 
viable fish stocks in the Mediterranean (Common Fisheries Policy of the EU, UN Convention of the Law of the Sea). 
Most of these policies target the regulation of activities at the supply side of biodiversity, e.g. by setting fishing 
quotas. Yet, current policies fail to capture the nexus of the entire supply chain of marine biodiversity and do not 
consider the impacts and pressures that trade and consumption have on fish stocks nor aquatic life in general. For 
example, lowering the carbon footprint of fish shipment and transportation will require more stringent trade 
regulations that can minimise emissions as a consequence of more concentrated logistics routes.   

Aquaculture policies in Greece are also supported by various EU funds, such as the European Maritime, Fisheries 
and Aquaculture Fund (EMFAF) from which 364 million Euros are allocated to Greece for the period of 2021 to 
2027. The aim of these policies and funds is to foster sustainable fisheries and aquaculture, support coastal 
communities and protect marine ecosystems. 
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4.3.1 Aquaculture Production and Value Chain 

 

Figure 5: Map of the value chain of aquaculture in Greece.  
Source: Adapted from Ankamah-Yeboah et al. (2017). 

The value chain of aquaculture is similar to that of other food products with a major difference in the 
transformation process. While other products gain added value via processing, aquaculture products retain a 
higher value when there is a shorter and more direct value chain from producer to consumer. As Figure 5 depicts, 
five categories of stakeholders can be identified in the value chain: production/collection, transformation, export, 
traders, wholesalers and retailers, and consumers. The value chain starts at the producer, i.e. aquaculture farms, 
through the intermediary, e.g. processors, handlers, importers, exporters, brokers, and ends at the client and 
consumers, e.g. supermarkets, fishmongers, restaurants (EuroParl, 2016; Cruz et al., 2019).  

In aquaculture production, the first activity occurs in the hatchery, where fertilised fish eggs are hatched in tanks. 
Recently hatched fish are nursed to be ready to be raised in fish farms. This requires a significant amount of fish 
feed, mostly composed of fish meal and fish oil for the main species reared across Greek fish farms for the EU 
market, such as sea bream (Sparus aurata) and sea bass (Dicentrarchus labrax). In Greece, aquaculture is mostly 
conducted in cages in seawater, but also in land-based ponds and tanks for freshwater and shrimp farming (OECD, 
2021). When the fish reach a mature age, they are transported by a logistics company to be stored or transformed 
into fish products by fish processors and other intermediaries. From there the products are delivered to wholesale 
food markets by commercial vehicles. Afterwards, fish is distributed to fishmongers, food services like catering 
and restaurants, and retail markets. When the product finally reaches the consumers, the fish is eaten at home and 
in restaurants. 

4.3.1.1 Stakeholders Along the Value Chain 

Aquaculture producers: There are currently 320 fish farms in Greece, of which most are small and medium-sized 
and family-owned (Antonopoulou, 2020). Only two fish farms are certified as organic (ibid.).  

Fish meal suppliers: They import the fish feed to aquaculture in Greece and are mainly located in Peru and Brazil.  
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Certification companies: They perform quality assessment with regard to fair-trade level, sustainable, safe-to-
consume and/or hygiene standards prior to transformation, storage or sale of the aquaculture products.  

Processing companies: They apply post-harvest techniques for the transformation and conservation of 
aquaculture products. These range from small-scale artisanal methods to fully mechanised, large-scale operations 
transforming the harvest into a wide range of products to extend shell-life. These may involve chilling, freezing, 
canning, boiling, smoking, drying, salting, modified atmosphere or vacuum packaging, and refrigeration.  

Transportation companies: They enable the cross-border transferring of products (over long distances) to 
stakeholders along the value chain. 

Logistics and storage centres: They are the hubs and facilities where aquaculture products are refrigerated and 
packaged for shipment. 

Marketing companies: This involves the distribution of organic or conventional aquaculture products by a 
number of intermediaries to wholesalers.  

Retailers and wholesalers: These are supermarkets, open-air markets, wholesale trade, restaurants, taverns, etc.  

Consumers: They are the end buyers of fish and aquaculture products on the international and national levels.  

Stakeholders’ platform: This can be in form of a digital platform for networking and knowledge-sharing to 
support the development of the blue economy, by uniting stakeholders such as organisations, experts, and 
consultants working in the private and public sector, e.g. the Mediterranean Blue Economy Stakeholder Platform.  

Research institutions: They inform policymakers as well as aquaculture producers about the most appropriate 
practices to adopt and measures to implement for a viable fish farming system. 

Governance and policy makers: They deal with regulatory frameworks, licensing, establishing marine zones, 
addressing illicit competition etc. Some of them are: 

o The European Union, which establishes the Common Fisheries Policy, the strategic guidelines for a more 
sustainable and competitive EU aquaculture for the period 2021-2030, and manages the European 
Maritime, Fisheries and Aquaculture Fund (EMFAF) 

o The Greek Government, specifically the Ministry of Rural Development and Food, which is responsible for 
planning, implementing and monitoring the national aquaculture policy. The Ministry is also responsible 
for the licensing and control of aquaculture farms. 

o The regional and local authorities involved in spatial planning, environmental impact assessment and 
approval of aquaculture projects. 

o The Hellenic Aquaculture Producers Organization (HAPO), which represents the interests of the majority 
of Greek aquaculture enterprises and works to promote the quality, safety and sustainability of Greek 
aquaculture products. 

Civil society/NGOs: They provide training for sustainable practices, underline the environmental or animal welfare 
issues at stake and raise awareness, e.g. the Aquaculture Stewardship Council.   

Aquaculture consortiums: They are networks of aquaculture businesses and organisations, including 
professionals and academics, that facilitate collaboration on innovation, research and knowledge production. 

4.3.1.2 Social and Environmental Impacts of Aquaculture Production 

The environmental footprint of aquaculture needs to be considered on both the supply and demand side. To 
better understand the value chain of aquaculture in Greece, it is important to acknowledge the core challenges in 
the aquaculture sector. Producers face a variety of challenges: high production costs associated with fish feed, 
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pharmaceuticals and vaccines, production losses due to infectious diseases, parasites or predators, competition 
for land, water and energy with other resource users, and having to adapt to the effects of climate change (e.g. 
rising temperatures or ocean acidification), while simultaneously ensuring the quality and safety of aquaculture 
products (Davenport et al., 2009). With fish meal currently imported from Peru or Brazil to feed local aquaculture 
in Greece, the current model is environmentally unsustainable, when considering the impacts of trade and 
transportation alone (Konstantinidis et al., 2020). While efforts for more sustainability are being made, the current 
fish feeds model requires updating, streamlining operations and expansion. In some cases, aquaculture can cause 
further environmental issues, too. If not properly controlled, aquacultural production can lead to nutrient 
accumulation due to waste from uneaten feed and feces. This can cause eutrophication – the excessive growth of 
algae and plants that depletes oxygen (Farmarki et al., 2014; Konstantinidis et al., 2020). This effect can alter the 
water quality and harms marine biodiversity and coastal ecosystems in Greece, especially in areas with a high 
density of cages (ibid.). Furthermore, the use of antibiotics to prevent or treat diseases in farmed animals can lead 
to antibiotic resistance, contamination of ecosystems and issues for human health (Pepi & Focardi, 2021). 
Therefore, efforts are being made to decrease antibiotic treatments and use vaccinations to protect against 
infections. Habitat loss or degradation has been linked to aquaculture production, e.g. of seagrass and sea beds, 
which inter alia, provide important ecosystem services such as nursery grounds, carbon storage and coastal 
protection (Davenport et al., 2009). Subsequently, the overall resilience and adaptation of marine biodiversity in 
Greece to climate change and other stressors has been decreased. Today, aquaculture systems require 
streamlining and fine-tuning to protect habitats from loss or degradation. 

In addition, aquaculture operations can attract or harm wild species ranging from birds to mammals, causing 
conflicts with farmers and conservationists (Davenport et al., 2009). These interferences with wildlife can negatively 
impact the welfare and survival of wildlife species in Greece, decreasing the social acceptance and perception of 
aquaculture (ibid.). Some of the (threatened) species affected are sea birds such as the European Shag (Gulosus 
aristotelis) and the Great Cormorant (Phalacrocorax carbo) (Beveridge, 2001), but also include loggerhead turtles 
(Caretta caretta) and green turtles (Chelonia mydas) (Candan, 2000), as well as common bottlenose dolphins 
(Tursiops truncatus) (Bonizzoni et al., 2014; Piroddi et al., 2011) and monk seals (Monachus monachus) (Candan, 
2000). 

Wildlife populations can also be affected by invasive alien species escaping aquaculture farms and competing) or 
interbreeding with native species potentially altering their genetic diversity and resilience (Davenport et al., 2009; 
Primavera, 2009). This complicates conservation and management of wild fish stocks and biodiversity in Greece, 
especially for endangered or endemic species. 

While the demand for seafood in urban centres remains high, intensified trade and globalisation in recent years 
has made aquaculture products more readily available around the globe regardless of the proximity to the sea. 
Concurrently, there is a low demand for organically farmed fish in the market (Perdikaris & Paschos, 2010). This in 
turn translates into a lack of incentives for producers to switch to a more sustainable but costlier aquaculture 
practice that could reduce the environmental impact and contribute to the potential of aquaculture as a source of 
protein with a lower-carbon footprint (Polymeros, 2014). 

4.3.2 Potential Leverage Points and Driving Factors of Consumption in the 
Aquaculture Value Chain 

Drawing on the LP identified by Chan et al. (2020), potential LP to move the aquaculture value chain in the 
Mediterranean towards environmental sustainability could be: 

o Visions of a good life: Use education and knowledge generation and sharing to raise awareness and 
social acceptance for organic aquaculture products that come from sustainable sources and contribute 
to restoring marine biodiversity levels. Sustainable aquaculture can also provide food security, nutrition, 
and livelihoods for local communities.  
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o Total consumption and waste: Aim for circular economy principles within aquaculture production, e.g. 
using waste from one production system as input for another, or using renewable energy sources. Use 
incentives and capacity building to encourage and enable producers to adopt more efficient and 
sustainable practices. Additionally, a comprehensive traceability system is needed to increase 
transparency for consumers to obtain full information on aquaculture products. 

o Latent values of responsibility: Improve social responsibility, accountability and ethical practices via 
support policies aimed towards aquaculture producers and intermediaries. Use environmental law and 
implementation to regulate and enforce these policies. 

o Inequalities: Promote gender equality, social inclusion, fair trade and equitable benefit-sharing among 
producers, workers, consumers and communities. 

o Justice and inclusion in conservation: Minimise the negative impacts of production on water quality, 
habitat degradation, disease transmission or genetic interactions with wild populations. 

o Externalities from trade and other telecouplings: Account for the environmental and social costs 
incurred by the overuse of antibiotics in aquaculture (OECD, 2021). Consider the impacts of importing 
feed ingredients or exporting products on other regions or countries in terms of resource use, 
environmental degradation or social wellbeing. 

o Responsible technology, innovation and investment: Invest in research and development that improve 
aquaculture operations, reduce possible environmental risks, reduce the dependency on fishmeal and 
ensure the development of sustainable fish farming (Carvalho & Guillen, 2021; Federation of Greek 
Maricultures, 2020). 

o Education and knowledge generation: Support research, education, training, extension and 
communication activities that involve producers, workers, consumers, communities and policymakers. 
Particularly increase public education about aquaculture and the knock-on effects of consumer choices 
on marine biodiversity (c.f. Schlag & Ystgaard, 2013). 

In addition to the LP identified above, a number of factors that drive consumption of aquaculture products could 
be entry points for interventions to successfully move the value chain towards sustainability. Drawing on the AFI 
Framework, such driving factors could be the following:  

Consumer knowledge and awareness: Interventions targeting consumer knowledge and awareness can be used 
to overcome the social and environmental challenges faced by aquaculture by influencing the demand and 
preferences of consumers. Consumers should be alerted to the issues described above to make informed 
decisions. For instance, information campaigns can help consumers to understand the nutritional, environmental, 
economic, and social aspects of aquaculture. In addition, it can increase the knowledge about the benefits of 
sustainable aquaculture products, i.e. higher quality standards and lower environmental impacts as well as better 
social responsibility, thereby triggering demand expansion. Simultaneously, certification and labelling schemes 
ensuring standards and transparency of aquaculture products and practices should be implemented. This will 
create economic incentives for aquaculture businesses that adopt sustainable practices and technologies by 
enabling premium pricing. 

Values, social norms and peers, and media: As mentioned before, provoking transformative sustainable change 
requires to reach the ‘inner worlds’ of people (Chakroun & Droz, 2020). These worlds are made of values and social 
norms, which in turn are heavily influenced by peers and media. An entry point for the desired change in 
aquaculture production and consumption in the Mediterranean is therefore to promote positive values and social 
norms regarding sustainable aquaculture such as health, wellbeing, environmental stewardship or social 
responsibility which can motivate consumers to choose and demandproducts and practices that have better 
environmental impacts.  
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Moreover, social norms such as trust, reciprocity, cooperation can facilitate the exchange of information and 
feedback between consumers and producers, as well as the coordination and collaboration among different 
stakeholders along the value chain. Peer pressure and social influence is another strong facilitator and therefore 
entry point for change: family members, friends, colleagues or neighbours influence preferences and behaviour 
by sharing experiences and recommendations. 

Media coverage and exposure can facilitate knowledge-sharing and help raise awareness about sustainable 
aquaculture. Media such as newspapers, social media, radio or television can disseminate information and 
education about the benefits and impacts of aquaculture products and practices. Media, specifically through 
advertisement, can persuade consumers and shift norms by using stories, images, or role models. Social media, or 
websites can also be used as platforms for dialogue and debate about aquaculture products and practices by 
facilitating the expression of opinions and experiences. 

Policies and institutional frameworks: Policies and institutional frameworks provide the rules, standards and 
instruments that govern and support aquaculture products and practices. Instruments such as taxes or subsidies 
might directly or indirectly influence the price of aquaculture products. For instance, a reduced tax or subsidy on 
organic aquaculture products could flatten the premium price of aquaculture products for consumers whereas a 
subsidy on fish feed or vaccines would reduce the production costs for producers and therefore indirectly lower 
the price of the final product. Limits, quotas or bans are further potential instruments that can affect both the 
consumption and the production side. Such instruments could be used to establish environmental and social 
standards for aquaculture practices. Institutions could implement monitoring and evaluation systems that ensure 
the compliance of aquaculture products and practices with set sustainable standards. They may concurrently also 
provide technical assistance and advice for aquaculture businesses and stakeholders to adapt, and adhere to these 
standards. Moreover, policies could allocate financial resources and incentives for aquaculture producers and value 
chain stakeholders to adopt sustainable practices and technologies, as well as certification and labelling schemes.  

  GOLD MINED IN GHANA  
Ghana is the number one gold producer in Africa (World Bureau of Metal Statistics, 2022a), with a production 
increase of 50% between 2011 to 2021 (World Bureau of Metal Statistics, 2022b). Gold currently contributes 12% 
to the Gross Domestic Product of Ghana (Osei-Kojo, 2022). 65-70% of gold in Ghana is mined by industrial-scale 
mines with the remainder mined by artisanal small-scale mines (ASM) (Barenblitt et al., 2021). ASM are largely 
poorly regulated, often using low technology (Hilson, 2022). The majority of ASM (with estimates ranging between 
60 and 80%) operate informally, i.e. without a license. These operations are locally known as Galamsey (ibid.). ASM 
directly employ more than one million people while 4.5 million people are indirectly supported by ASM (McQuilken 
and Hilson, 2016). 

In 1989 Ghana became the first country in sub-Saharan Africa to fully legalise its ASM sector after implementing 
the Small-Scale Gold Mining Law, Precious Minerals and Marketing Corporation Law and Mercury Law (Hilson, 
2022). However, this intention to formalise the sector has had limited success. Political as well as policy leniency 
and corruption have resulted in a booming informal ASM sector which has become increasingly difficult to regulate 
(Adu-Baffour, 2021; Teschner, 2012). Furthermore, McQuilken and Hilson (2016) explain the lack of enforcement 
by a limited resource capacity of the state. With the increasing presence of Chinese investors and little oversight, 
ASM has spread and evolved into an often uncontrolled, conflict-ridden and harmful sector, characterised by earth 
moving machines and hazardous chemical application (Boafo et al., 2019; Crawford and Botchwey, 2017; Hilson et 
al., 2014). 

4.4.1 Gold Mining and Value Chain 
Ros-Tonen et al. (2021, p.3) describe the ASM gold mining process as follows:  
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“It comprises retrieving gold by a ‘gang’ of 3-5 people from heaped gold sands dug out by 

another ‘gang’. Perforated blankets are then used to separate gold-containing fine sand from 

coarse sand and gravel, while mercury is used to separate the gold from the fine sand. Other 

manual forms include ‘carry [from a pit] and dump’ carried out in gangs of about ten miners 

and scavenging (locally called kolikoli), usually carried out by approximately five women re-

washing tailings at an abandoned ASM site. Mechanized forms include Trommels (wash plants) 

and Changfans (crushing machines to grind gold-bearing rocks) – named after the brand 

names of the machines – used to recover alluvial gold from river beds. […] Local variations on 

these methods exist.” 

Generally, small-scale artisanal gold mining in Ghana involves extracting gold from ore using mercury or cyanide, 
which can lead to environmental contamination and land degradation (Barenblitt, 2021). Gold-containing ore is 
mixed with mercury, resulting in mercury-gold amalgam which is at that point heated, vaporising the mercury to 
extract the gold (Mhaka, 2017). Subsequently, local town traders sell the concentrate to (licensed) buyers who 
refine it into gold bars or export it to international markets. This gold is bought by various actors, depending on 
the legality and formality of the mining operation. The following list is largely based on the information provided 
by Barenblitt et al. (2021), Engels and Dietz (2017) as well as McQuilken and Hilson (2016): 

There are licensed buyers, such as registered companies or individuals who have obtained a license from the 
Precious Minerals Marketing Company (PMMC) to buy gold from small-scale miners. They are required to pay 
royalties and taxes to the government and issue receipts to the miners. They also provide assay services to 
determine the purity and value of the gold. Notably, licensed buyers are supposed to buy only from licensed 
miners, but some of them also buy from unlicensed miners at lower prices. 

Unlicensed buyers without a license from the PMMC usually offer higher prices than licensed buyers, given that 
they do not pay royalties or taxes to the government – and do not issue receipts to the miners. As they also do 
not provide assay services, cheating the miners on the quality and quantity of the gold is possible. Unlicensed 
buyers have the options to buy from unlicensed miners as well as from licensed miners who in turn want to avoid 
taxes or sell excess gold. 

Another group of purchasers are foreign buyers: These are companies or individuals from other countries who 
buy gold from small-scale miners in Ghana. They may be licensed or unlicensed, depending on their source of 
gold and their mode of operation. Some foreign buyers may legally operate through licensed buyers or agents, 
while others may illegally operate through smuggling networks or direct contacts with unlicensed miners. Foreign 
buyers usually offer higher prices than local buyers, but they may also pose risks such as fraud, theft or violence 
to the miners. 

A last actor in the supply chain right before end-consumers are companies or individuals who use the gold from 
ASM for various purposes, such as jewellery making, investment, or industrial applications. They may buy the gold 
directly from the miners or through intermediaries such as licensed or unlicensed buyers. They may be situated 
anywhere in the world, just as the end-users of their products. 

All in all, the value chain of small-scale artisanal gold mining in Ghana is influenced by various factors, such as 
legal and institutional frameworks, access to finance and technology, market dynamics and social networks. The 
export price of gold also depends on various factors, such as global demand and supply, exchange rates and 
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market conditions. However, buyers of gold from ASM in Ghana have a significant influence on the sector’s 
development and sustainability. They affect the prices, incentives, livelihoods and environmental impacts of the 
mining activities. The value chain is displayed in Figure 6. 

 

Figure 6: Map of the value chain of gold mined in Ghana.  
Source: Authors’ own elaboration. 

4.4.1.1 Stakeholders along the Value Chain 

According to the literature (e.g. Barenblitt et al. (2021) and McQuilken and Hilson (2016)) some of the stakeholders 
of artisanal gold mining in Ghana are: 

Artisanal miners: They are the direct actors who engage in digging, crushing, milling, sluicing and refining gold. 
They often work under hazardous conditions and use mercury to amalgamate gold, which poses health and 
environmental risks. They may also face social challenges such as conflicts, violence, exploitation and 
marginalisation. 

Traders: They are often local town traders who buy the extracted gold from artisanal miners and sell iy to (licensed) 
buying agents or refineries. 

Landowners: They are the owners of the land where artisanal mining takes place. They may lease or sell their land 
to miners or mining groups for a fee or a share of the gold. They may also benefit from improved infrastructure 
and services brought by mining activities. 

Mining cooperatives: They are associations of artisanal miners who pool their resources and skills to improve 
their productivity, bargaining power, access to markets and services, compliance with standards and regulations, 
and social welfare. 

Gold buyers: They are intermediaries who buy gold from artisanal miners at local markets or mining sites. They 
may provide credit, equipment or inputs to miners in exchange for gold. They may also act as agents for larger 
traders or exporters who operate at regional or national levels. 

o e.g. Precious Mineral Marketing Company 

Gold exporters: They are companies or individuals who export gold from Ghana to international markets. They 
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may source gold from various buyers or directly from miners. They are required to register with the Minerals 
Commission and comply with export procedures and regulations. Some of the main export destinations are 
Switzerland, United Arab Emirates, India, Turkey, Australia and Hong Kong. 

Government agencies: They are the public institutions that have mandates related to artisanal mining in Ghana. 
Some of them are: 

o The Minerals Commission: responsible for regulating and managing the mineral sector, including issuing 
licenses, monitoring compliance, collecting royalties and fees etc. 

o The Environmental Protection Agency: responsible for ensuring environmental standards and safeguards 
in mining activities, including conducting environmental impact assessments (EIAs), issuing permits etc.  

o The Precious Minerals Marketing Company: a state-owned enterprise that buys and sells precious 
minerals such as gold in Ghana 

o Water Resources Commission (WRC): responsible for managing water resources and water use 

o The Geological Survey Department: responsible for providing geological information and services for 
mineral exploration and development 

o The Ministry of Lands and Natural Resources: responsible for formulating policies on land use and natural 
resources management 

o The Ministry of Environment, Science Technology & Innovation: responsible for coordinating 
environmental and scientific research activities related to natural resources 

o The Ministry of Finance: responsible for managing revenues from natural resources, including taxation 

o The Ministry of Local Government & Rural Development: responsible for decentralising governance 
functions related to natural resources 

o The Forestry Commission of Ghana (FCG): responsible for the management of Ghana’s wildlife and forest 
resources 

o Ministry of Employment and Labour Relations: responsible for job generation, workers’ rights and 
research into labour issues 

o The Ghana Environmental Conventions Coordinating Authority (GECCA), was set up for the Rio 
Conventions (desertification, climate change, and biological diversity). GECCA is also responsible for the 
nearly 35 international environmental agreements which Ghana has signed (Sova et al., 2014). 

o Ghana National Biodiversity Committee (NBC)   

o Ghana Revenue Authority: authority for tax and customs duties administration 

o Lands Commission: responsible for managing public lands, and for instance for identifying concessions 
for ASM 

o Ghana National Association of Small-Scale Miners: aims to bring all licensed ASM under one umbrella to 
represent and support them in adhering to rules and regulations 

Recyclers: More than 90% of recycled gold comes from discarded jewellery, the remainder stems from technology 
products (World Gold Council, n.d.) 
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Civil society organisations: They are non-governmental organisations that have interests or roles related to 
artisanal mining in Ghana. Some of them are:  

o SOLIDARIDAD  

o Tropenbos Ghana  

o IUCN Ghana  

o Friends of the Nation  

o Third World Network  

o Wassa Association of Communities Affected by Mining (WACA)  

Service providers: They offer various services to artisanal miners such as training, education, health care, legal 
aid, microfinance, technology transfer, etc. 

o e.g. University of Mines and Technology (UMaT) 

Research institutions: They conduct studies on various aspects of artisanal mining such as socio-economic 
impacts, environmental impacts, best practices, policy recommendations, etc. 

Multi-stakeholder platforms, e.g.:  

o Ghana Climate Adaptation Network (G-CAN) 

o Ghana Climate Change, Agriculture and Food Security Platform 

o CARE Climate & Resilience Academy  

4.4.1.2 Social and Environmental Impacts of ASM 

Some of the challenges faced by the miners include lack of formalisation and regulation, illegal mining activities, 
conflicts with large-scale mining companies, environmental degradation and health risks (Adu-Baffour, 2021). 
Health risks include mercury poisoning, occupational injuries, noise-induced hearing loss or respiratory diseases 
(Basu et al., 2015). 

The impact of small-scale artisanal gold mining in Ghana on species, habitats and whole ecosystems is severe and 
often detrimental. ASM can cause deforestation and land degradation destroying the habitats of many plant and 
animal species by digging pits, tunnels and trenches that alter the natural landscape and create unstable slopes 
and erosion (Kansake et al., 2021). Barenblitt et al. (2021) estimate that ASM has caused extensive loss of vegetation 
cover in southwestern Ghana, converting about 47,000 ha of forested land to mining sites between 2005 and 2019. 
This is equivalent to the area of urban expansion in the same region. After extraction and exploitation, ASM are 
often abandoned with little effort made to restore degraded land (Barenblitt et al., 2021). Some of the mining sites 
are located within protected areas, threatening biodiversity and ecosystem services (ibid.). A significant proportion 
of gold deposits in Ghana are located within the High Forest Zone (HFZ) (NASA Earth Observatory, n.d.). The HFZ 
is part of the Upper Guinean Forest of West Africa which is one of the 36 globally recognised biodiversity hotspots. 

Some of the species threatened by ASM are endemic, rare or endangered, such as the green-tailed bristlebill 
(Bleda eximius) (IUCN, 2021a), the tai forest treefrog (Leptopelis occidentalis) (IUCN, 2021b), white-necked 
rockfowl (Picathartes gymnocephalus) (IUCN, 2021c), the yellow-backed duiker (Cephalophus silvicultor) (IUCN, 
2021d) and the African forest elephant (Loxodonta cyclotis) (IUCN, 2021e). Generally, habitat fragmentation 
reduces genetic diversity within species. Subsequently, genetic erosion can lead to a reduction in adaptive 
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potential, increase inbreeding and lower fitness of species. By affecting pollinators or seed dispersers, this process 
can also affect crop diversity and food security.  

Additionally, ASM can introduce invasive species, e.g. via machinery, equipment and people. These alien species 
can outcompete native species and can hence alter ecosystem dynamics. Water hyacinth, for instance, has been 
introduced to some water bodies near mining sites, reducing the water’s oxygen level thereby affecting aquatic 
life (Segbefia et al., 2019). Moreover, the use of mercury or cyanide to extract gold from ore can contaminate water 
sources and harm aquatic biodiversity (Kansake et al., 2021). Mercury can cause neurological damage and birth 
defects in humans and animals, whereas cyanide can kill fish and other organisms. The discharge of mining waste 
also increases the turbidity and changes the sedimentation of water bodies. This affects both habitats as well as 
water quality and availability (ibid.). 

Moreover, ASM can negatively affect air quality and human health by generating noise, dust and smoke. The 
burning of mercury-gold amalgam releases mercury vapours into the atmosphere. The particles can travel long 
distances and accumulate in the food chain. The use of fossil-fuel-based machinery and explosives also emits 
greenhouse gases that contribute to climate change. 

Ultimately, ASM activities compete with other forms of land use such as farming, cocoa production, and freshwater 
fishing. 

4.4.2 Potential Leverage Points and Driving Factors of Consumption in the Gold 
Value Chain 

Drawing from Chan et al. (2020), potential LP in the case of ASM gold mining could be: 

o Visions of a good life: Change consumer preferences and values towards more sustainable and ethical 
choices, such as reducing demand for gold or choosing recycled or certified gold. 

o Total consumption and waste: Reduce the amount of gold that is extracted, used and discarded, and 
increasing the efficiency and circularity of gold production and consumption. 

o Latent values of responsibility: Encourage corporate social responsibility and accountability among 
gold producers, traders and retailers, as well as investors and financiers. 

o Inequalities: Address the social and economic inequalities that drive illegal or informal gold mining, 
which often has severe impacts on biodiversity and human wellbeing. 

o Justice and inclusion in conservation: Engage with local communities and Indigenous Peoples who 
depend on or manage biodiversity-rich areas affected by gold mining, ensuring their rights and benefits 
are respected and protected. 

o Externalities from trade and other telecouplings: Account for the environmental and social costs of 
gold trade across different regions and countries, such as deforestation, pollution, conflict, displacement 
etc.  

o Responsible technology, innovation and investment: Develop and adopt more environmentally-
friendly technologies and practices for gold mining, processing and refining, especially borax-use as a 
substitute for mercury or mercury-free techniques (U.S. Environmental Protection Agency, 2021).  

o Education and knowledge generation: Increase awareness among consumers about how their choices 
affect biodiversity along value chains; support research on how to measure business impacts on nature; 
improve data availability; transparency; traceability; monitoring; reporting etc.  

Overall, Galamsey can be stopped or regulated by adopting a balanced and collaborative strategy that involves 
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the government, the mining companies, the local communities and the civil society. In addition to the LP identified 
above, a number of factors that drive consumption of products containing gold from Ghana could also be entry 
points for interventions to successfully move the value chain towards sustainability. Drawing on the AFI Framework, 
such driving factors could be the following:  

Consumer knowledge and awareness: Consumers of products containing gold from ASM in Ghana may not be 
aware of (or care about) the environmental and social impacts of Galamsey on the source countries and 
communities. On the other side, producers or retailers may not comply with the laws and regulations on gold 
mining and environmental protection or may simply not disclose the origin and process of their products. One 
entry point is to improve the product-level sustainability information for consumers by the development or 
introduction of labels, certifications, ratings or indicators that highlight the environmental and social impacts of 
gold-containing products. Likewise, consumers need to be provided with alternative options and incentives to 
choose responsible and sustainable gold products. This would enable consumers to make informed choices and 
demand responsible and sustainable mining practices from the producers and other stakeholders of the supply 
chain. 

Values, social norms and peers, and media: The attitudes of consumers of gold from ASM in Ghana are 
influenced by their values, norms and beliefs. Consumers may also be motivated by the price, quality and 
availability of the products. Values can be used to appeal to consumers’ moral and ethical concerns and 
motivations. For instance, consumers can be encouraged to value environmental stewardship, social justice, human 
rights and cultural diversity, and to consider if consumption of gold from Galamsey reflects these values. 
Consumers should be educated on ASM in Ghana, and informed on how they can respect and support miners by 
choosing sustainable gold products. Social norms and peers can be used to influence consumers’ behaviour by 
creating social pressure and incentives. Exposure to positive role models and testimonials from peers who have 
adopted responsible and sustainable gold consumption behaviour could lead to transformative behavioural 
change. Consumer groups or communities that support and promote sustainable gold consumption could be 
established in the form of online platforms, clubs or networks. Lastly, media can educate consumers more broadly. 
Featured stories, documentaries, campaigns and advertisements can vividly showcase the environmental and 
social problems caused by ASM in Ghana and simultaneously highlight solutions. Media can also provide 
consumers with reliable information on how to identify and opt for sustainable alternatives. 

Policies and institutional frameworks: Policies and institutional frameworks can be used to transform the 
consumption of gold from ASM by changing and influencing the infrastructure of consumption and creating a 
supportive and enabling environment for all stakeholders. Policies in particular can regulate, incentivise, facilitate 
and coordinate the production and consumption of gold from Ghana. Policies can be used to strengthen and 
enforce the laws and regulations on national and international levels – specifically environmental protection and 
conservation laws. Trade policies, tariffs, quotas or sanctions can be implemented to halt or reduce the import and 
export of gold from illegal ASM. At the same time, tax incentives, subsidies, grants or loans could steer ASM to 
formalise their operations, enter legal markets and improve their quality standards in order to comply with 
sustainability criteria. Moreover, public procurement policies favouring sustainable gold products in government 
purchases should be promoted. Subsequently, through policies, resources could flow into increasing consumer 
education and awareness of the benefits and opportunities of sustainable gold consumption.  

Institutional frameworks can be used to enhance cooperation, coordination, communication and accountability 
among stakeholders involved in the production and consumption of gold from Ghana. International cooperation 
and partnerships among countries and regions can be used to address the telecoupled issues and impacts of ASM 
linking sustainable production and consumption of gold via capacity building, technology transfer and financial 
assistance. Multi-stakeholder platforms or networks that involve all stakeholders along the value chain could be 
created to share information, experiences, best practices and challenges on sustainable gold consumption. In 
order to mainstream sustainable gold mining in the ASM sector, common standards, guidelines, monitoring and 
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reporting mechanisms are needed to measure and evaluate the environmental and social impact of gold 
production and consumption. 

 COMPILATION OF PUBLICLY ACCESSIBLE TOOLS OR 
TOOLKITS THAT SUPPORT THE IMPLEMENTATION OF 
BIOTRAILS SOLUTIONS 

There are several tools available that support supply chain partners and stakeholders to take informed decisions 
and implement measures to reduce impact on biodiversity. The following compilation of tools and toolkits is a 
preliminary list, which will be further developed and validated with the partners and participants of the case studies 
during the course of the BIOTRAILS project.  

The validation exercise will look into the needs of the case study partners to address the identified LP/driving 
factors and their capacities. It will further be investigated how capacities can be built within the Learning and 
Action Alliances (LAAs) and how identified gaps can be closed with the tools developed in WP4 ‘Tools for 
Transformative Change’ of the BIOTRAILS project. The list of suitable tools and toolkits will be further extended 
based on continued research and exchange with experts, conducted in the LAAs and under the communication 
and dissemination activities in WP6 ‘Impact Maximisation and Outreach’. 

The following tools and toolkits are tagged based on the LP/driving factors that could be addressed with their 
help: 

Biodiversity Communication Toolkit: The toolkit aims to increase awareness of the devastating impact of 
common consumption patterns on nature, and to drive changes in consumer behaviour, business practices and 
policies towards more sustainability and environmental protection. The toolkit provides tools and information for 
communicating issues around consumption and biodiversity including ready-to-use information materials and 
best practice examples. 

Leverage points addressed: 

Latent values of responsibility, total consumption and waste, visions of a good life 

Driving factors addressed: 

Awareness, knowledge, policies and institutional frameworks 

Discussion: 

The toolkit addresses a broad audience and allows for an easy access to the topic of biodiversity and consumption 
and how to communicate it to policy makers, businesses, environmental NGOs, consumer organisations and 
consumers. The contained materials are not sector-specific nor are they tailored to a specific geography or culture. 

Partner Forest Toolkit: This toolkit is provided by the Cities4Forests Partner Forest Program which aims to 
connect cities with tropical forest areas and local communities and supports forest conservation as well as 
restoration strategies. The toolkit includes co-design workshops and ways towards forging relationships between 
cities and tropical forest areas. 

Leverage points addressed: 

Externalities from trade and other telecouplings; latent values of responsibility, responsible technology, innovation 
and investment; education and knowledge generation 

Driving factors addressed: 

https://www.oneplanetnetwork.org/programmes/consumer-information-scp/biodiversity
https://cities4forests.com/partner-forest-program/#1583332296107-3b4e65a4-7d47
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Awareness, knowledge, policies and institutional frameworks 

Discussion: 

The Cities4Forests Partner Forest Program and the toolkit can lead to the creation of cooperation programmes for 
city residents, private sector and government, and to opportunities for forest communities to expand business 
and conservation work, for example through innovate financial models and business partnerships. The programme 
also creates awareness of tropical forests among city residents and governments. 

WWF Biodiversity Risk Filter:  This tool enables companies and investors to inform, explore, assess, and respond 
to biodiversity risks and to prioritise action for enhancing business resilience and contributing to a sustainable 
future. 

Leverage points addressed: 

Total consumption and waste; externalities from trade and other telecouplings; responsible technology, innovation 
and investment 

Driving factors addressed: 

Technology, infrastructure, social norms and peers 

Discussion: 

This tool has the ability to combine biodiversity data with industry-level information. It can be used to better 
understand biodiversity context across value chains. By incorporating biodiversity into their corporate strategies 
and targets, businesses and organisations can build resilience for their operations and investments, as well as for 
the natural ecosystems on which they depend. This can help organisations to better understand the impact of 
their operations on the environment and take steps to mitigate any negative effects. 

BioScope: This tool provides businesses and financial institutions with an overview of the most significant effects 
on biodiversity arising from their products or services. Companies can enter simple data such as their expenditure 
on important commodities and the locations of their suppliers and, in turn, generate a summary of the activities 
along the value chain that may cause the biggest impacts on biodiversity, and where they occur around the world.  

Leverage points addressed: 

Education and knowledge generation; externalities from trade and other telecouplings; latent values of 
responsibility; total consumption and waste; responsible technology, innovation and investment,  

Driving factors addressed: 

Awareness; knowledge; infrastructure; technology 

Discussion: 

This tool uses data on economic activities and their impacts on a country level, resulting in limited confidence in 
the output. For a comprehensive impact assessment, it will be necessary to take further steps. 

Taskforce on Nature-related Financial Disclosures (TNFD) framework: This framework enables a nature-
related risks and opportunity assessment, allowing companies to link changes to nature to the associated risks to 
and from their value chains. By following this process, companies will also be equipped to comply with emerging 
regulatory standards such as the Global Reporting Initiative (GRI) and EU Corporate Sustainability Reporting 
Directive (CSRD). The framework also includes a process to develop a comprehensive nature strategy and set 
science-based targets. 

Leverage points addressed: 

https://riskfilter.org/biodiversity/home
https://www.bioscope.info/
https://www.thebiodiversityconsultancy.com/knowledge-and-resources/pioneering-framework-to-address-nature-related-risks-is-ready-to-pilot-150/
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Externalities from trade and other telecouplings; latent values of responsibility; total consumption and waste; 
Responsible technology, innovation and investment 

Driving factors addressed: 

Awareness; knowledge; infrastructure; policies and institutional frameworks 

Discussion: 

The TNFD and its framework ultimately aims to redirect global financial flows from nature-negative outcomes 
towards nature-positive outcomes and to drive alignment with the emerging global reporting baselines and 
assessment frameworks, such as the International Sustainability Standards Board (ISSB) and the Science-based 
Targets for Nature (SBTN) respectively. The final beta version (v0.4) of the framework is ready for companies to 
begin piloting. 

In addition to the above-mentioned tools and toolkits there is a number of tool repositories that could be of 
interest in the BIOTRAILS context: 

The TRADE Hub Tools Navigator maintained by the United Nations Environment Programme World 
Conservation Monitoring Centre (UNEP-WCMC) catalogues existing initiatives, measures, models, data providers, 
platforms, portals, and round table certifications relevant to trade and value chains and their impacts. The cocoa 
value chain is among the commodities covered by this tool repository, as are, for example, coffee, cotton, palm 
oil, rattan, rubber, wildlife and others. 

Similarly, the Business Engagement Programme of the Secretariat of the Convention on Biological Diversity 
(CBD) hosts a searchable database containing more than 300 tools and other resources to help businesses and 
other interested stakeholders integrate biodiversity and ecosystem management into their practices. 

The toolkits and other materials contained in the database address a broad audience but focus on the business 
and biodiversity community. The database covers a wide range of tools which can be searched by sector, topic or 
country. Most LP and driving factors are addressed by one or more tools or toolkits in the database. 

Several of the tools and toolkits are relevant in the context of the case studies of the BIOTRAILS project, including 
a large number of guidance materials and tools by the Rainforest Alliance on cocoa production, the Seafood Risk 
Tool by the Global Seafood Alliance which aims to help identify and reduce the impact of chemicals and diseases 
in global aquaculture, as well as several templates and toolkits of the Responsible Jewellery Council to improve 
environmental performance in the jewellery industry, including with regards to the value chains of precious metals 
such as gold. 

https://tools.tradehub.earth/
https://www.cbd.int/business/resources/tools.shtml
https://www.rainforest-alliance.org/business/certification/?fwp_by_commodity=cocoa
https://www.globalseafood.org/advocate/new-tool-aims-to-identify-and-reduce-impact-of-chemicals-and-diseases-in-aquaculture/
https://www.globalseafood.org/advocate/new-tool-aims-to-identify-and-reduce-impact-of-chemicals-and-diseases-in-aquaculture/
https://www.responsiblejewellery.com/resources/toolkits/
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5 CONCLUSIONS 
The preliminary analysis in this document (deliverable 2.3) builds on the LP framework and the AFI framework, 
applying them to the value chains in the four case studies of the BIOTRAILS project. While the two frameworks 
have been used to analyse a wide range of complex systems to find pathways for transformative change, the 
present analysis appears to be the first to have done this with a focus on transforming a set of value chains in 
order to reduce negative impacts on biodiversity. The anaylsis also identifies for each value chain the relevant 
stakeholders, their needs and aims, and the social context in which they are embeded. 

The present analysis may thus provide an analytical framework for further work under WP5 in the BIOTRAILS 
project. For each case study, it identified potential LP and driving factors to address for pathways to sustainability 
and suggests interventions that could trigger them. Case study leaders under WP5 of the BIOTRAILS project may 
wish to empirically test and refine these entry points. Furthermore, they may wish to use the analytical lens 
provided in the analysis to empirically identify additional LP and driving factors during their field research, which 
could not be identified by the literature review which was the basis for the analysis at hand. 

The present deliverable also identified a number of publicly available tools and toolkits that could support the 
stakeholders along the four value chains to take informed decisions and implement measures to reduce impact 
on biodiversity. Case study leaders and LAAs may wish to draw on the compilation of these tools and toolkits and 
empirically validate their applicability in their respective contexts. 

The results from the present analysis and the toolkit identification exercise are preliminary. They will be further 
discussed and refined in a reiterative process in close cooperation and exchange with the case study leaders and 
stakeholders involved in WP5. Ultimately, the potential interventions that trigger the identified LP and driving 
factors will be assessed in order to design transitional pathways, both in the specific context of the case studies 
and, more broadly, in similar cases and systems. With this in mind, a final version of the present analysis (D2.4) 
will be produced by M28 of the BIOTRAILS project. It will incorporate the results of the discussions with the case 
study leaders under WP5 and be the foundation for the development of the impact analysis, replication guidelines 
and policy recommendations under Task 5.6 of the BIOTRAILS project.  
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