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This document presents Deliverable D2.4 which is the final output of Task 2.3 ‘Framework for Designing
Transitional Pathways and Identifying Leverage Points’. The document explores the design of transitional

pathways. It identifies leverage points for transformative change in the four BIOTRAILS case studies (cocoa

produced in Peru, forest-based cultural products created by Indigenous communities in the Brazilian Amazon,

fisheries and aquaculture products supplied by the Mediterranean basin and consumed within the Mediterranean

countries, and gold mined in Ghana. The document draws on insights from a series of four stakeholder workshops
(“policy labs") conducted in the respective regions.

Key Findings

1.

Leverage Points and AFl Frameworks: The document describes the leverage points framework and the
‘Attitudes-Facilitators-Infrastructure (AFI) framework’ as basic concepts for designing transitional pathways to
transformational change.

Validation of Leverage Points: For each value chain, the deliverable compares leverage points identified
through literature reviews with those emerging from the policy labs. This comparison highlights
commonalities, such as the importance of sustainable practices, addressing inequalities, and fostering
education. However, distinct contrasts also emerge, with literature emphasising consumer-driven strategies
and policy labs focusing on policy and local interventions.

Designing Transitional Pathways: The document outlines potential interventions to activate the identified
leverage points for each value chain. These include, for example, promoting agroforestry systems, enhancing
traceability mechanisms, addressing inequalities through collective action, and fostering environmental
education.

Positive Scenarios for Value Chains: For each value chain, the document envisions a guiding vision for
stakeholders, showcasing the transformative potential of targeted interventions and systemic shifts. These
scenarios highlight how sustainable practices can restore ecosystems, empower farmers through economic
resilience, and align global trade practices with sustainability standards.

Practical Recommendations: Specific interventions are proposed for each value chain, such as reforestation
programmes, investments in responsible technology, and ecological farming practices. Across the case studies,
empowering marginalised stakeholder groups through cooperatives, financial mechanisms, and capacity-
building initiatives is identified as a critical leverage point.

Broader Implications and Opportunities for Scalability: The document synthesises findings from all case
studies to identify broader implications and opportunities for upscaling interventions across regions and value
chains. Amongst others, key opportunities include environmental sustainability interventions (such as reducing
agrochemical use to minimise pollution and restoring ecological corridors and habitats to enhance biodiversity
and ecosystem connectivity), economic equity and empowerment interventions (such as diversifying
production systems and strengthening cooperatives and producer organisations), and education and
knowledge generation interventions (such as consumer awareness campaigns). The document further explores
broader systemic leverage points, including aligning national policies with global frameworks such as the
Kunming-Montreal Global Biodiversity Framework (GBF) and capitalising on the ongoing revision of National
Biodiversity Strategies and Action Plans (NBSAPs) under the Convention on Biological Diversity to embed
biodiversity considerations into national policy frameworks.

Publicly Accessible Tools and Toolkits: The document compiles a set of publicly accessible tools and toolkits
to support stakeholders in implementing the identified transitional pathways for transformative change. These
resources can, among other aspects, help value chain stakeholders assess the impacts on biodiversity and the
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environment, identify dependencies, and track their progress in reducing negative impacts.
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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  Lespective
Outline Document
Chapter(s)

DELIVERABLE

D2.4 — Framework of transitional pathways and leverage points (B)

Justification

This deliverable refers to task 2.3. The final version (B) includes key conclusions regarding the systemic pathway design toward
sustainability. This deliverable will be based on a synthesis of the case study-specific pathway designs that analyse the
potential for broader policy recommendations and implications for other systems.

Task 2.3 Framework for
Designing Transitional
Pathways and Identifying
Leverage Points

Funded by
the European Union

TASK

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

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 4-7
(one value chain per
chapter)

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 9

The results from the analysis and the
tool identification exercise will then
be discussed and validated in close
cooperation and exchange with
partners and stakeholders involved in
WP5 in order to refine the specific

Sub-chapters 4.1, 5.1,
6.1 and 7.1

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 Chapters 4-7 and to
identify pathways to
transformational change.

Chapters 4-7 apply the two
frameworks to the four
empirical case studies of the
BIOTRAILS project.

Chapter 9 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.

These sub-chapters outline
the results of the validation
process with stakeholders in
the policy labs organized in
Brazil, Ghana, Greece and
Peru.
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leverage points relevant in the
respective case study systems.

In the next step, the potential
interventions triggering those
leverage points will be assessed to
design transitional pathways.

This [...] includes a set of specific and
practical recommendations for each
context, highlighting the
interventions, feedback loops and the
changes triggered by those
interventions towards sustainability.

The next step includes a synthesis of
the case study-specific pathway
designs that analyse the potential for
broader policy recommendations and
implications for other systems. This
also includes assessing and providing
the potential for a broader upscaling
of the findings from the case studies
as well as their applicability to other
cases as well as the development of
transitional pathways with
interventions at different higher)
levels and by different stakeholders
groups. The work undertaken in this
task provides the foundation for Task
5.6.

Sub-chapters 4.2, 5.2,
6.2and 7.2

Sub-chapters 4.3, 5.3,
6.3 and 7.3

Chapter 8

These sub-chapters
envisioning potential
interventions that could
trigger the identified
leverage points. They also
build positive scenarios of
transformative change for
each value chain as guiding
visions for the design of
transitional pathways.
These sub-chapters provide
specific and practical
recommendations to
operationalise transitional
pathways and to guide
stakeholders in
implementing trans-
formative changes. The
recommendations highlight
(1) interventions needed to
activate leverage points, (2)
the changes triggered by
these interventions, and (3)
the feedback loops that
reinforce or hinder
sustainability outcomes.

Chapter 8 synthesises the
findings from each value
chain into broader
recommendations and
implications regarding
leverage points for
transitional pathways for
transformative change in
other value chains.

The findings from this
Deliverable inform the
policy recommendations to
developed under Task 5.6.

This document presents Deliverable D2.4 which is the second output of Task 2.3 ‘Framework for Designing
Transitional Pathways and Identifying Leverage Points’. The document builds on the conceptual work and
preliminary analysis in Deliverable D2.3. The present document should therefore be read together with D2.3, which
contains detailed descriptions of the value chains, their stakeholders, and their environmental and social impacts.

Based on D2.3, the present document explores the design of transitional pathways and identifies leverage points
for transformative change in the four BIOTRAILS case studies. It draws on insights from a series of four policy labs
conducted in the respective regions: Brazil, Ghana, Greece, and Peru. These workshops provided critical validation
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https://biotrailsproject.eu/wp-content/uploads/2023/06/BIOTRAILS_D2.3_Framework-of-transitional-pathways-and-leverage-points-A.pdf

of the leverage points identified in D2.3 and offered valuable stakeholder perspectives to refine the pathways for
systemic change.

The findings of the present document will serve as the foundation for concrete policy recommendations that will
be developed under Task 5.6 in Deliverable 5.4.

The document is structured as follows:

Chapter 3 introduces the theoretical frameworks, the "leverage points framework" and the "AFI framework," which
serve as the basic concepts for designing transitional pathways to transformational change in value chains.

Chapters 4-7 apply these frameworks to the four case studies. Subchapters 4.1, 5.1, 6.1 and 7.1 present the results
of the validation process with stakeholders in policy labs. These sections compare the leverage points identified
through literature reviews with those emerging from stakeholder workshops, highlighting commonalities and
differences. Subchapters 4.2, 5.2, 6.2 and 7.2 outline potential interventions to activate the identified leverage
points and envision positive scenarios of transformative change for each value chain. These scenarios serve as
guiding visions for stakeholders, showcasing the transformative potential of targeted interventions and systemic
shifts. Subchapters 4.3, 5.3, 6.3 and 7.3 provide specific and practical recommendations for operationalising
transitional pathways in the four cases. These include interventions needed to trigger leverage points, the changes
they are expected to create, and the feedback loops that reinforce or hinder sustainability outcomes.

Chapter 8 synthesises the findings from all case studies, identifying broader implications and opportunities for
scalability beyond the four case study value chains. It highlights how the insights gained from the individual value
chains can inform systemic changes across other contexts and sectors. Additionally, it explores the potential for
upscaling the proposed interventions and their applicability to different regions and systems.

Chapter 9 compiles a set of publicly accessible tools and toolkits to support stakeholders in implementing the
identified transitional pathways for transformative change. These resources can, among other aspects, help
stakeholders assess impacts on biodiversity and the environment, identify dependencies, and track their progress
to reduce negative impacts.

Chapter 10 closes the deliverable with a conclusion.
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3 THEORETICAL FRAMEWORKS

This deliverable explores leverage points for transformative change in the four BIOTRAILS case studies, drawing
on two theoretical frameworks: the "leverage points framework" and the "Attitudes-Facilitators-Infrastructure
framework" (see also D2.3).

The two frameworks intersect and complement each other by providing a comprehensive approach to systemic
change which can be applied to value chains. The leverage points framework, rooted in systems thinking, identifies
intervention points within a system, ranging from shallow to deep leverage points, to achieve transformational
change. It emphasizes altering paradigms, goals, and structures to shift systemic behaviours, with a focus on
sustainability and biodiversity. In parallel, the AFl Framework focuses on enabling sustainable lifestyles by
addressing the socio-environmental context that shapes individual and collective behaviours. It categorizes
interventions into three determinants—attitudes, facilitators, and infrastructure—targeting consumer behaviours
and their environmental impacts. Together, these frameworks create a synergistic approach: the leverage points
framework provides a macro-level understanding of systemic intervention points, while the AFI framework
operationalizes these interventions at the micro-level by addressing consumer behaviour and infrastructure. This
alignment allows for a dual focus on systemic transformation and practical, actionable changes, making them
particularly effective for addressing complex challenges in sustainability and biodiversity-friendly practices.

The leverage points framework provides a powerful analytical tool for understanding and instigating
transformative change within complex systems, such as value chains. Originally conceptualised by Donella
Meadows in 1999 [1], leverage points are specific places within a system where a small shift can lead to significant
changes in the system's behaviour and outcomes. Identifying and acting upon these points can facilitate profound
transformations, making systems more sustainable and equitable. At its core, the leverage points framework
categorises leverage points into a hierarchy based on their potential impact. These range from more superficial
changes, like altering parameters or constants, to deeper, more impactful changes involving the system'’s
underlying structure, goals, and paradigms.

Chan et al. [2] have expanded the original framework by Meadows in the context of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services Global assessment of Biodiversity and Ecosystem
Services. Chan et al. identify eight specific leverage points that are crucial for creating pathways to sustainability,
particularly relevant for biodiversity conservation at multiple scales (see Figure 1).
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Figure 1: Levers and leverage points for pathways to sustainability [2].

1. Visions of a Good Life: This leverage point focuses on reshaping societal values and aspirations to align
with sustainable and equitable ideals. By redefining what constitutes a 'good life,' societies can pivot away
from consumption-driven goals towards those that prioritise ecological balance and social well-being.

2. Total Consumption and Waste: Reducing consumption and waste is crucial for sustainability. This
involves systemic changes in production and consumption patterns to decrease material throughput and
promote circular economy practices, thereby minimising ecological footprints.

3. Latent Values of Responsibility: Harnessing and amplifying existing values of environmental and social
responsibility can drive significant behavioural and policy changes. Encouraging individuals and
organisations to act on these values fosters a culture of stewardship and accountability.

4. Inequalities: Addressing social and economic inequalities is essential for sustainability. Inequities often
lead to resource overexploitation and environmental degradation. Promoting fairness and inclusivity
ensures that all members of society have the means and motivation to engage in sustainable practices.

5. Justice and Inclusion in Conservation: Involving diverse stakeholders, particularly Indigenous Peoples
and Local Communities (IPLCs), in conservation efforts is vital. Inclusive approaches ensure that
conservation measures are culturally appropriate and socially just, enhancing their effectiveness and
sustainability.

6. Externalities from Trade and Other Telecouplings: Understanding and managing the distant impacts
of local actions (telecouplings) and addressing externalities are critical. This involves recognising the global
interconnectedness of ecological and economic systems and implementing policies to mitigate negative
cross-border impacts.

7. Responsible Technology, Innovation, and Investment: Promoting technologies and innovations that
support sustainability is crucial. This involves investing in research and development that prioritises
ecological integrity and social equity, ensuring technological advancements contribute positively to
sustainability goals.
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8. Education and Knowledge Generation and Sharing: Fostering education and generating knowledge
are foundational for sustainable development. This includes the transmission of Indigenous and local
knowledge, ensuring diverse perspectives inform sustainable practices and policies.

The framework also identifies five intertwined levers that can be applied across these leverage points and more
broadly:

A. Incentives and Capacity Building: Creating incentives for sustainable practices and building capacity among
stakeholders to implement these practices effectively.

B. Coordination Across Sectors and Jurisdictions: Enhancing collaboration and coordination among different
sectors and governance levels to ensure cohesive and comprehensive approaches to sustainability.

C. Pre-emptive Action: Taking proactive measures to anticipate and address potential challenges before they
become critical issues.

D. Adaptive Decision-Making: Implementing flexible and adaptive management strategies that can respond to
changing conditions and new information.

E. Environmental Law and Implementation: Strengthening environmental laws and ensuring their effective
implementation to support sustainability goals.

These leverage points and levers provide a comprehensive framework for identifying where strategic interventions
can lead to significant, systemic changes. By focusing on these areas, stakeholders can implement targeted actions
that have the potential to transform systems towards sustainability. The framework encourages a holistic approach,
recognizing that changes in one part of a system can have far-reaching effects, making it a powerful tool for
guiding policy and practice in biodiversity conservation and beyond.

In addition to the leverage points framework, this document draws on the "AFI framework" which can facilitate
system-wide transitions towards sustainable lifestyles. Developed by Akenji [3] and further refined by Akeniji et al.
[4], the framework recognises the critical role of modifying the socio-environmental context that shapes dominant
behavioural patterns and related environmental impacts. It introduces a new approach to support sustainable
lifestyles by focusing on the values, preferences, and practices of consumers across different lifestyle segments.

The AFI framework consists of three key determinants:

Attitudes: These reflect the value orientation of actors, shaping their propensity towards sustainable behaviour.
Attitudes encompass both individual and collective social knowledge and values, influenced by peers and social
norms. They are pivotal in determining how actors perceive and engage with sustainability initiatives.

Facilitators: These represent the mechanisms and resources that translate actors' intentions into actual behaviour.
Facilitators contribute to the possibility of pursuing certain behaviours, which depend on institutional
arrangements and the availability of options or choices. They play a crucial role in enabling or hindering
sustainable lifestyle practices by providing the necessary support and incentives.

Infrastructure: Infrastructure predetermines default options and can lock individuals into certain consumption
patterns. It includes both physical infrastructure and the design and capacities of provisioning systems.
Infrastructure significantly influences consumer behaviour by dictating the available choices and pathways for
action.
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Figure 2: Motivations, drivers and determinants Influencing lifestyles and consumption [5].

The framework identifies eleven driving factors that influence these key determinants, including income level,
values, cognitive and physical ability, awareness, knowledge, social norms and peers, media, market price,
technology, physical infrastructure, and product options based on policies and institutional frameworks. These
driving factors are essential in shaping consumer behaviour and lifestyle choices, providing insights into how
interventions can be designed to promote sustainability.

Ultimately, the AFI framework serves as an assessment and planning tool for policymakers, offering a structured
approach to addressing leverage points within systems. By addressing the determinants of sustainable lifestyles,
the framework aims to create an enabling environment that supports biodiversity-friendly consumption and
systemic change across various contexts.

The AFI framework is operationalized for example in the Horizon 2020 EU 1.5° Lifestyles project, where it is used
to categorize potential barriers and enablers for households with regards to climate compatible lifestyles.

The AFI and leverage points frameworks were applied to the case studies of the BIOTRAILS project. To this end
the project employed a series of “policy labs,” designed to validate and refine the leverage points and transitional
pathways identified through literature reviews and preliminary analysis in deliverable D2.3. These policy labs
provided a structured platform for collecting data and engaging diverse stakeholders to co-create actionable
interventions tailored to each value chain's unique challenges. The policy labs were structured around a three-
step validation process. In the first step, participants engaged in a collaborative exercise to identify and rank the
most critical social, economic, and environmental challenges within the system of their respective value chain. In
the second step, participants developed actionable ideas (i.e. leverage points) to address these challenges. The
third and final step focused on prioritizing the proposed ideas based on their feasibility and impact. This
prioritization ensured that the most impactful and achievable leverage points were highlighted, providing a
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roadmap for activating them and advancing the transitional pathways. The methodology used in the policy lab on
fisheries and aquaculture is presented as an example in Annex I. For the policy labs for the other value chains in
the project, the methodology was adapted accordingly.
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4 COCOA PRODUCED IN PERU

Peru is a global leader in the production and supply of fine-flavoured cocoa, ranking as the second-largest
producer of organic cocoa worldwide. Home to 60% of the world’s cocoa genetic diversity [6], the country holds
a unique advantage that bolsters its position in international markets. With over 120,000 cocoa producers
cultivating plots averaging 2 to 5 hectares each [6], cocoa farming represents an essential, often supplementary,
source of income for many Peruvian farmers. In 2024, Peru achieved a milestone in cocoa exports, surpassing USD
1 billion for the first time and reaching approximately USD 1.3 billion in total shipments [7]. The primary
destinations for Peruvian cocoa beans are the United States and the European Union, particularly the Netherlands
and Belgium.

The cocoa value chain in Peru thus offers significant opportunities but it also faces notable challenges in achieving
sustainability and social equity (see D2.3). The sector faces social issues such as informality, poor working
conditions, and inequitable value distribution, compounded by limited transparency in the value chain.
Productivity is constrained by labour-intensive practices and low mechanisation, while environmental impacts
include deforestation, biodiversity loss, and soil degradation due to unsustainable farming practices. Climate
change further exacerbates these challenges, with prolonged droughts, torrential rains, and devastating fires
threatening livelihoods. Although rising global cocoa prices have offered short-term economic benefits, they risk
incentivising deforestation and undermining sustainability efforts, highlighting the urgent need for transformative
solutions to balance economic growth with environmental and social equity.

This chapter combines the leverage points of the cocoa value chain identified through a literature review in D2.3
with those emerging from a BIOTRAILS policy lab, outlining similarities and differences and thus validating the
results of both. The chapter then outlines a potential transitional pathway for the value chain, describing potential
interventions to trigger the leverage points and building a positive scenario for the value chain as a guiding vision
for stakeholders, showcasing the transformative potential of targeted interventions and systemic shifts. Finally, the
chapter develops specific and practical recommendations highlighting concrete interventions needed, the changes
triggered by them, and potential positive and negative feedback loops.

A comprehensive literature review conducted in Deliverable D2.3 identified a first set of leverage points for
transformative change of the cocoa value chain in Peru. For a complete list of leverage points identified through
the literature see Table 5 in Annex II.

These leverage points were validated jointly with the representatives of the stakeholders of the value chain in a
policy lab held in Ucayali, Peru, in October 2024. The policy lab brought together over 30 participants, including
equal representation of women and men from the private sector, public institutions, and civil society. Through
interactive discussions, participants identified key challenges and proposed actionable leverage points tailored to
the cocoa sector. For a complete list of leverage points identified in the policy lab, see Table 6 in Annex Il.

The findings from the policy lab were compared with the insights from the literature review to identify both
commonalities and contrasts, shedding light on the diverse strategies required to achieve sustainability. This dual
perspective—merging theoretical insights with stakeholder input—ensures a robust foundation for designing
targeted interventions and transitional pathways.

4.1.1 Commonalities and Contrasts Between the Leverage Points Identified
Through the Literature Review and Those Identified in the BIOTRAILS
Policy Lab
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Commonalities

A central theme emerging from both sources is the emphasis on sustainability. The literature review and policy
lab both advocate for the integration of environmentally friendly practices, such as agroforestry systems and
sustainable production methods. This shared focus underscores a collective understanding of the importance of
preserving biodiversity and mitigating environmental impacts associated with cocoa cultivation.

Addressing social and economic inequalities is another area where the literature and the policy lab converge. Both
highlight the necessity of empowering farmers through economic diversification and collective action. This
commonality reflects a recognition of the disparities within the cocoa sector and the need to enhance farmers'
resilience against market fluctuations and improve their position within the value chain.

Education and knowledge sharing are also prioritised in both approaches. The literature review stresses the
importance of cooperation among producer organisations, small and medium-sized enterprises (SMEs),
universities, and research centres to foster sustainability transformation. Similarly, the policy lab advocates for
environmental education as a means to instil values of responsibility and promote long-term behavioural change.
This alignment demonstrates a belief in the critical role of informed stakeholders in driving sustainable practices.

Conservation and reforestation efforts are mirrored across both sources. The literature review emphasises
restoring degraded lands and promoting agroforestry systems, while the policy lab focuses on reforestation
programs to restore ecological balance. This shared emphasis reflects a mutual agreement on the need for
ecological restoration to combat deforestation and enhance biodiversity.

Contrasts

Despite these commonalities, there are notable contrasts between the leverage points identified through the
literature review and those from the policy lab. One significant difference lies in the approach to consumer
awareness versus policy implementation. The literature review highlights the role of consumer perception in
driving demand for sustainable cocoa, advocating for raising awareness about the impacts of conventional cocoa
production. In contrast, the policy lab focuses more on integrating sustainability into regional policies and
investment projects.

Another contrast is seen in the handling of externalities and global trade impacts. The literature review takes a
broader perspective, accounting for environmental and social costs across regions and countries, while the policy
lab concentrates on local impacts and traceability systems. Technological innovation is another area where the
literature review and the policy lab diverge. The literature emphasises leveraging technology to improve
sustainability, such as using cloned plant material and restoring ecological corridors. The policy lab, however,
places more emphasis on local solutions and community-driven approaches, highlighting a varied emphasis on
the role of technology versus grassroots initiatives.

Finally, the approach to justice and inclusion differs between the two sources. The literature review promotes local
consumption and cultural appreciation, advocating for justice and inclusion in conservation efforts. In contrast,
the policy lab focuses on regulatory measures, such as regulations for forest fires and illegal hunting, reflecting a
divergence in strategies between cultural integration and regulatory enforcement.

In conclusion, while both the literature review and the policy lab share a commitment to sustainability, addressing
inequalities, and promoting education and conservation, they differ in their approaches. The literature tends to
focus on broader, consumer-driven strategies and technological innovations, whereas the policy lab leans towards
policy implementation, local interventions, and regulatory measures. Balancing these perspectives could provide
a comprehensive strategy for achieving sustainable cocoa production.
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This section outlines the design of transitional pathways, which serve as a roadmap for activating leverage points
identified earlier. By envisioning potential interventions and their cascading impacts, this section provides a
foundation for the practical steps detailed in Section 4.3.

4.2.1 Potential Interventions to Trigger Leverage Points

The transition to a sustainable cocoa value chain requires a comprehensive approach that addresses both systemic
challenges and opportunities for transformative change. Building on the leverage points identified through the
literature review and the policy lab in Ucayali, this section proposes targeted interventions aimed at activating
these leverage points. These interventions are designed to address critical environmental, social, and economic
issues within the cocoa sector, ensuring a holistic pathway toward sustainability.

The interventions are structured around the eight categories of leverage points identified by Chan et al. [2],
encompassing themes such as promoting sustainable consumption and production, addressing inequalities,
fostering innovation, and enhancing knowledge sharing. Each intervention is tailored to the unique dynamics of
the cocoa value chain, considering the commonalities and contrasts identified during the validation process. By
integrating insights from both literature and stakeholder engagement, the proposed actions are grounded in
evidence and practicality.

Visions of a Good Life

o Develop regional policies that integrate the concept of "good living" into investment projects.

o Raise consumer awareness on the environmental and social impacts of cocoa production through ethical
business models and campaigns.

o Promote storytelling and branding of sustainable cocoa to reshape societal values and aspirations.

Total Consumption and Waste

o Incentivise the use of existing agricultural areas and rational fertiliser use to prevent deforestation.

o Introduce reforestation programmes and agroforestry systems to restore ecological balance and reduce
monoculture impacts.

o Support ecological production methods to minimise pollution and waste from agrochemical use.

Latent Values of Responsibility
o Implement preventive awareness campaigns addressing environmental stewardship and anti-corruption.
o Launch community-based environmental education programmes to instil long-term values of responsibility.

Inequalities

o Provide appropriate financing mechanisms from national and regional governments to address financial
inequalities.

o Promote farm-level diversification and collective action through cooperatives to empower farmers and
improve resilience.

o Develop user-friendly roadmaps for entrepreneurs to facilitate business formalisation.

Justice and Inclusion in Conservation

o Enforce regulations for forest fires and illegal hunting to ensure fair conservation practices.
o Support alternative crops and sustainable practices to reduce illicit activities.

o Highlight the inclusion of local producers in the conservation and consumption of cocoa.

Externalities from Trade and Telecouplings
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o Implement geolocation traceability systems and blockchain technologies to ensure responsible trade
practices.
o Align production with market requirements such as the EU Deforestation Regulation to address externalities.

Responsible Technology, Innovation, and Investment

o Promote research and validation of sustainable technologies, such as cloned plant materials and ecological
corridors.

o Support wastewater treatment innovations to reduce environmental impacts.

Education and Knowledge Generation

o Foster partnerships among producer organisations, SMEs, universities, and research centres to enhance
knowledge sharing.

o Implement monitoring systems, including audits and traceability, to ensure transparency and accountability.

4.2.2 Building a Positive Scenario for the Cocoa Value Chain

This section envisions a positive scenario for the cocoa value chain after transition. In this future state, cocoa
production operates in harmony with the environment, farmers are empowered and economically resilient, and
global trade practices align with sustainability standards. This scenario highlights a transformative shift from
conventional practices to a system that harmonises environmental stewardship, economic empowerment, and
social inclusion. While this scenario may not reflect current realities, it serves as an aspirational vision of what the
cocoa value chain could look like. By activating the identified leverage points through targeted interventions, the
cocoa sector can be transformed into a sustainable value chain.

Environmental Sustainability

In this future, cocoa production adopts agroforestry systems as a standard practice, integrating cocoa cultivation
with diverse tree species. These systems not only restore degraded lands but also enhance biodiversity, sequester
carbon, and improve soil health. Forest restoration programmes and ecological corridors connect fragmented
habitats, ensuring the survival of critical species and building resilience against climate change. Pollution from
agrochemicals is significantly reduced through the widespread adoption of ecological farming practices, creating
healthier ecosystems and communities.

Economic Equity

Farmers are no longer vulnerable to volatile market prices and external shocks. Instead, they thrive through
diversified income streams, supported by farm-level diversification initiatives and collective action. Cooperatives
play a central role in enabling farmers to negotiate fair prices, access financing, and share resources and
knowledge. Transparent traceability systems ensure that farmers receive recognition and financial rewards for their
sustainable practices, fostering trust and accountability across the value chain.

Social and Cultural Inclusion

Local producers are celebrated as custodians of sustainable cocoa, with their contributions prominently recognised
in global markets. Community-driven environmental education instils a deep sense of responsibility and pride,
ensuring that future generations continue to prioritise sustainability. Cultural appreciation of cocoa is revitalised,
with local consumption and traditional practices integrated into conservation efforts. Inclusivity is further
strengthened through policies that address inequalities and empower formerly marginalised groups, particularly
women and Indigenous communities.

Global Trade Alignment

The cocoa value chain aligns seamlessly with international sustainability standards, driven by robust traceability
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systems and ethical trade practices. Traceability systems ensure transparency, allowing consumers to track the
journey of cocoa from farm to table. Externalities such as deforestation, greenhouse gas emissions, and social
exploitation are effectively mitigated through responsible production and trade policies. The sector becomes a
global leader in demonstrating how sustainability can coexist with profitability.

In this positive scenario, the cocoa value chain becomes a model of transformative change, showcasing how
targeted interventions and systemic shifts can create a sustainable and equitable future. The sector not only
supports the livelihoods of millions but also contributes to global biodiversity conservation and climate action. By
fostering collaboration among stakeholders and leveraging innovative solutions, the cocoa value chain becomes
an engine of resilience, equity, and environmental harmony.

While this section has explored the broader design of transitional pathways and positive scenarios, the following
section will translate these pathways into specific recommendations tailored to the needs of stakeholders and
contexts.

Building on the transitional pathways outlined in Section 4.2, this section provides specific and practical
recommendations to operationalise these pathways and to guide stakeholders in implementing transformative
changes. These recommendations focus on three critical aspects: (1) interventions needed to activate leverage
points, (2) the changes triggered by these interventions, and (3) the feedback loops that reinforce or hinder
sustainability outcomes. By focusing on actionable interventions, this section ensures that stakeholders can
implement transformative changes effectively.

4.3.1 Interventions Needed
To activate the identified leverage points, the following key interventions are recommended:

Promote Agroforestry Systems and Forest Restoration Programmes
o Provide financial incentives and technical support for farmers to adopt agroforestry systems and
participate in reforestation initiatives.
o Introduce subsidies for native tree planting and land restoration projects.

Enhance Traceability and Transparency
o Implement traceability systems to monitor the journey of cocoa from farm to market.
o Align production practices with international standards, such as the EU Deforestation Regulation.

Foster Economic Diversification and Collective Action
o Support cooperatives and farmer organisations to enable collective bargaining and shared resources.
o Facilitate access to financing for farm-level diversification into value-added products.

Launch Environmental Education and Awareness Campaigns
o Develop community-based education programmes focusing on sustainable practices and biodiversity
conservation.
o Run consumer awareness campaigns to promote ethical cocoa consumption.

Promote Responsible Technology and Innovation
o Invest in research and development of sustainable technologies, such as cloned plant materials and
wastewater treatment systems.
o Provide certification schemes to validate sustainable practices and ensure market access.
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4.3.2 Changes Triggered by Interventions

The proposed interventions are expected to trigger transformative changes across the cocoa value chain,
addressing environmental, economic, and social challenges while aligning the sector with global sustainability
goals. By activating these measures, they facilitate the development toward the envisioned positive scenario,
creating a pathway for long-term sustainability and resilience.

Environmentally, the adoption of agroforestry systems and reforestation programmes will play a critical role in
restoring degraded lands, enhancing biodiversity and sequestering carbon. These practices not only mitigate
climate change but also improve soil health and create habitats for diverse species, fostering ecological resilience.
Furthermore, the reduction of agrochemical use will significantly lower pollution levels, benefiting both
ecosystems and the health of surrounding communities.

Economically, the interventions will empower farmers by diversifying their income streams which will increase their
resilience to market fluctuations and reduce their dependence on volatile cocoa markets. Transparent traceability
systems will ensure fair compensation for sustainable practices, further incentivising farmers to adopt eco-friendly
methods. These changes will create a value chain where economic benefits are equitably distributed, strengthening
the livelihoods of smallholder farmers and local communities.

Socially, the interventions will foster greater inclusion and cultural revitalisation within the cocoa sector. Policies
and support mechanisms empower marginalized groups such as women and Indigenous communities, e.g. by
granting them access to finances, strengthening their market and bargaining position. At the same time,
community-based education programmes promote long-term sustainability. Additionally, the recognition and
celebration of local producers as stewards of sustainable cocoa will revitalise cultural pride and strengthen
community bonds.

Globally, the implementation of robust traceability systems and ethical trade practices will improve the alignment
of the cocoa value chain with international sustainability standards. These systems will enhance transparency and
accountability, ensuring that cocoa production meets the expectations of environmentally conscious consumers
and complies with regulations such as the EU Deforestation Regulation. By addressing externalities such as
deforestation, greenhouse gas emissions, and social exploitation, the cocoa sector will contribute to global
biodiversity conservation and sustainable development goals.

In sum, these interventions will trigger a cascade of positive changes that make the cocoa value chain more
sustainable and biodiversity-friendly. By addressing environmental degradation, economic inequities, and social
exclusion, the cocoa sector can achieve a balance that benefits producers, ecosystems, and consumers alike, while
positioning itself as a global leader in sustainable practices.

4.3.3 Analysing Feedback Loops

The proposed interventions are expected to create a series of feedback loops that will either reinforce or challenge
the sustainability of the cocoa value chain. Understanding these loops is critical to ensuring that the interventions
not only trigger positive changes but also sustain them over time.

Positive Feedback Loops

Positive feedback loops are central to amplifying the benefits of the proposed interventions. For instance, the
economic and environmental synergy created by agroforestry systems is a prime example. As farmers adopt
agroforestry practices, they experience increased vyields, diversified income streams, and improved soil health.
These benefits incentivise further adoption of sustainable practices, creating a self-reinforcing cycle that
strengthens both livelihoods and ecosystems. Similarly, consumer awareness campaigns that promote ethical
cocoa consumption can drive market demand for sustainably produced cocoa. This growing demand, in turn,
encourages producers to adopt eco-friendly practices, further embedding sustainability into the value chain.
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Knowledge-sharing initiatives among producers, researchers, and other stakeholders also contribute to positive
feedback loops by accelerating the development and dissemination of innovative solutions, ensuring continuous
improvement across the sector.

Potential Negative Feedback Loops

Potential negative feedback loops must also be addressed to prevent disruptions to the transition process. One
challenge lies in the high costs associated with implementing traceability systems and certification schemes. These
costs may discourage smallholder farmers, who are already financially vulnerable, from participating in sustainable
practices, potentially widening inequalities within the value chain. Similarly, weak enforcement of sustainability
policies, such as anti-deforestation regulations, could undermine the effectiveness of interventions by allowing
unsustainable practices to persist. Short-term economic pressures also pose a risk, as farmers facing immediate
financial challenges may prioritise short-term gains over long-term sustainability, thereby disrupting the adoption
of recommended practices.

To strengthen positive feedback loops and mitigate negative ones, several strategies are essential. Financial and
technical support must be provided to smallholder farmers to lower the barriers to entry for sustainable practices.
This could include subsidies for agroforestry systems, access to affordable certification schemes, and capacity-
building programmes. Policy enforcement mechanisms should also be strengthened to ensure compliance with
sustainability regulations, creating a level playing field across the sector. Furthermore, fostering long-term
partnerships among producers, governments, and private sector actors can help balance short-term needs with
long-term sustainability goals, ensuring that all stakeholders remain committed to the transition.
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5 FOREST-BASED CULTURAL PRODUCTS FROM BRAZIL

The production of forest-based cultural products (“arts and crafts”) by Indigenous communities in the Brazilian
Amazon represents a distinctive value chain that demonstrates how traditional practices can support both
biodiversity conservation and the empowerment of Indigenous peoples (see D2.3). The arts and crafts sector in
Brazil is a significant market—generating approximately USD 10 billion annually and employing around 10 million
people [8].

For many Indigenous communities the production of arts and crafts has brought significant social and economic
benefits, particularly for Indigenous women, who make up the majority of Indigenous artisans. While earnings are
modest and often unreliable due to the informal nature of the value chain, they contribute meaningfully to
household needs and provide a symbolic step toward women’'s economic empowerment in traditionally male-
dominated societies. For some women, this empowerment has expanded their roles within their communities,
allowing them to participate in leadership discussions and gain broader recognition. Additionally, the transfer of
artisanry skills and traditional knowledge to younger generations has strengthened cultural preservation and
improved community wellbeing. Environmentally, the impact of this value chain is relatively low compared to other
industries, as Indigenous artisans employ sustainable harvesting practices using renewable materials like seeds,
fibres, and natural dyes. However, challenges remain that often lie outside the arts and crafts value chain, such as
deforestation and forest degradation. These environmental pressures not only threaten biodiversity but also
reduce the availability of raw materials, forcing artisans to travel greater distances to gather necessary resources.

This chapter combines the leverage points of the arts and crafts value chain identified through a literature review
in D2.3 with those emerging from the BIOTRAILS policy lab, outlining similarities and differences and thus
validating the results of both. The chapter then outlines a potential transitional pathway for the value chain,
describing potential interventions to trigger the leverage points and building a positive scenario for the value
chain as a guiding vision for stakeholders, showcasing the transformative potential of targeted interventions and
systemic shifts. Finally, the chapter develops specific and practical recommendations highlighting concrete
interventions needed, the changes triggered by them, and potential positive and negative feedback loops.

A comprehensive literature review conducted in Deliverable D2.3 identified a first set of leverage points for the
value chain of forest-based cultural products in Brazil. For a complete list of leverage points identified through the
literature see Table 7 in Annex Ill.

To ground these findings in the lived realities of stakeholders, a validation policy lab was conducted in October
2024 with Indigenous women handicraft producers from Ronddnia. The policy lab brought together participants
from diverse Indigenous territories, including the Povo Cinta Larga, Povo Arara, and Povo Paiter Surui to identify
key challenges and propose actionable leverage points. For a complete list of leverage points identified in the
policy lab, see Table 8 in Annex IIl.

The insights from this policy lab were then compared with the findings from the literature review to identify
commonalities and contrasts. This dual perspective—combining theoretical insights with stakeholder input—
provides a robust foundation for designing targeted interventions and transitional pathways.

5.1.1 Commonalities and Contrasts Between the Leverage Points Identified
Through the Literature Review and Those Identified in the BIOTRAILS
Policy Lab
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The commonalities and contrasts between the leverage points identified through the literature review (Table 7)
and the policy lab (Table 8) in Annex Il of the present document reveal valuable insights into fostering
sustainability within the arts and crafts value chain in Brazil. Both sources highlight critical areas of overlap, such
as sustainability, conservation, empowerment, education, and economic equity, while also presenting distinct
approaches that can complement each other.

Commonalities

A shared focus on sustainability and conservation emerges as a central theme in both the literature review and
the policy lab. The literature review advocates for reforestation, native species planting, and community nurseries
to restore ecological balance, while the policy lab similarly emphasises efforts like reforestation and the rescue of
native plants to ensure biodiversity preservation. This alignment underscores a collective understanding of the
importance of sustainable land use practices to maintain ecological integrity.

Additionally, both approaches prioritise empowering Indigenous communities. The literature review stresses
recognising Indigenous communities as stewards of the land, highlighting their critical role in preserving and
healing landscapes. The policy lab echoes this by focusing on empowering Indigenous women through training,
workshops, and ensuring their representation in organisational statutes. This shared emphasis reflects a
commitment to inclusivity and equitable benefit distribution, fostering resilience and autonomy within these
communities.

Education and knowledge sharing also feature prominently in both perspectives. The literature review suggests
introducing environmental education in schools to instil values of responsibility and long-term sustainability, while
the policy lab advocates for promoting workshops and meetings to strengthen women's groups and enhance
knowledge sharing. Both approaches recognise the transformative power of education in driving behavioural
change and enabling informed decision-making among stakeholders.

Economic equity and fair trade are further areas of convergence. The literature review highlights the importance
of equitable benefit sharing and fair-trade practices to address inequalities, while the policy lab proposes practical
mechanisms like payment for environmental services and the formation of cooperatives to support Indigenous
artisans. These strategies aim to reduce economic disparities and foster resilience by ensuring fair compensation
and access to resources.

Contrasts

Despite these commonalities, notable contrasts exist between the two sources. For instance, the literature review
places greater emphasis on internal cultural strengthening and raising awareness about the cultural contributions
of Indigenous artisans. In contrast, the policy lab adopts a more economic focus, advocating for initiatives like
access to credit, craft-specific projects, and market integration for Indigenous communities. This divergence
reflects the broader theoretical perspective of the literature review versus the more practical, stakeholder-driven
insights from the policy lab.

Another key difference lies in the approach to technology and market access. The policy lab highlights the
potential of leveraging technology and infrastructure, such as broadband internet and mobile services, to expand
market access for Indigenous communities. The literature review, however, does not explicitly address
technological integration, instead focusing on traditional practices and community-based solutions. This contrast
illustrates the balance needed between preserving cultural heritage and embracing modern tools to enhance
visibility and marketability.

Gender-specific interventions also feature more prominently in the policy lab. Initiatives like training Indigenous
women and ensuring their representation in decision-making processes are central to the policy lab’s
recommendations. While the literature review acknowledges the importance of gender equality, it does not delve
into specific actions or mechanisms as extensively. This difference highlights the practical focus of the policy lab
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in addressing systemic gender inequalities.

Finally, the framing of responsibility varies between the two sources. The literature review frames responsibility
through activities like promoting production as a form of environmental stewardship, fostering a deeper
connection to natural resources. The policy lab, on the other hand, focuses on actionable measures and concrete
incentives, such as payment for environmental services and awareness campaigns, to instil a culture of
responsibility and accountability.

This section outlines the design of transitional pathways, which serve as a roadmap for activating leverage points
identified earlier. By envisioning potential interventions and their cascading impacts, this section provides a
foundation for the practical steps detailed in Section 5.3.

5.2.1 Potential Interventions to Trigger Leverage Points

The arts and crafts value chain represents a unique intersection of ecological conservation, cultural heritage, and
economic empowerment. Building on the leverage points, identified through both the literature review and
stakeholder engagement in the policy lab in Rondonia, this section offers actionable interventions to trigger these
leverage points.

The interventions are structured around the categories of leverage points identified by Chan et al. [2],
encompassing challenges such as overexploitation of forest resources, socio-economic inequalities, and limited
market access for Indigenous artisans. The interventions and scenarios presented here are not only intended to
address immediate challenges but also to lay the foundation for long-term systemic change, demonstrating the
potential of this value chain to serve as an example of sustainability.

Visions of a Good Life

o Promote storytelling and branding of Indigenous arts and crafts to highlight their cultural and ecological
significance.
Develop regional policies that celebrate Indigenous craftsmanship as a pillar of sustainable development.
Raise consumer awareness about the value of ethically produced cultural products.

Total Consumption and Waste

o Strengthen sustainable harvesting practices for forest materials to prevent overexploitation.
o Support the creation of community nurseries to restore native plants used in handicrafts.

o Promote circular economy practices, such as recycling and repurposing materials.

Latent Values of Responsibility
o Implement awareness campaigns in non-Indigenous areas addressing the importance of preserving
Indigenous knowledge and biodiversity.

Inequalities

o Provide financial support and training programmes for Indigenous women artisans.

o Facilitate access to markets for arts and crafts through cooperatives or digital platforms.
o Develop roadmaps for formalising informal handicraft businesses.

Justice and Inclusion in Conservation

o Promote equitable participation of Indigenous women in decision-making processes related to conservation.

o Support alternative livelihoods in non-Indigenous areas to reduce pressures on unsustainable practices (e.g.,
illegal logging).

o Promote fair trade systems that recognise and reward the cultural value of Indigenous arts and crafts.
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Externalities from Trade and Telecouplings
o Implement traceability systems to ensure transparency in the sourcing of Indigenous arts and crafts to avoid
combat product piracy.

Education and Knowledge Generation

o Foster partnerships between Indigenous communities, non-governmental organisations (NGOs), and
universities to document and preserve traditional knowledge.

o Promote workshops and capacity-building programmes to strengthen artisan groups.

5.2.2 Building a Positive Scenario for the Arts and Crafts Value Chain

In a transformed future, the forest-based cultural products value chain exemplifies the harmonious integration of
ecological sustainability, cultural revitalisation, and economic empowerment. This positive scenario envisions a
system where Indigenous women artisans thrive as custodians of biodiversity and traditional knowledge, and
where their handicrafts are celebrated for their cultural and ecological significance. While this scenario may not
reflect current realities, it represents an aspirational vision of the potential future for the arts and crafts value
chain.

Ecological Conservation

In this future, the forest ecosystems that support cultural production are maintained, restored and thriving.
Indigenous communities lead reforestation initiatives, cultivating native plants critical for handicraft production
while ensuring the preservation of biodiversity. Community nurseries play a vital role in the sustainable supply of
raw materials, thus reducing the pressure on wild resources. Sustainable harvesting practices continue to be the
norm, balancing the cultural and economic needs of artisans with the ecological integrity of the forest.

Cultural Revitalisation

The cultural heritage embedded in forest-based handicrafts is valued and celebrated. Indigenous artisans are
recognised as stewards of traditional knowledge and sustainable practices. Their stories and craftsmanship are
amplified through storytelling and branding initiatives, creating a deeper appreciation for their work among
consumers. Traditional techniques and designs are preserved through intergenerational knowledge transfer,
ensuring that younger generations continue to engage with and innovate within their cultural heritage. This
cultural pride strengthens community bonds and fosters a sense of identity and purpose among artisans.

Economic Empowerment

The economic landscape for Indigenous women artisans is transformed. Artisans achieve financial independence
through diversified income streams, supported by fair trade systems, cooperatives, and access to global markets.
Cooperatives enable shared resources, collective bargaining, and greater market reach, ensuring that artisans
receive fair compensation for their work. Digital platforms and ethical trade certifications further enhance market
access, connecting artisans to environmentally conscious consumers worldwide. This economic empowerment
reduces vulnerabilities to external shocks and provides a stable foundation for long-term community resilience.

In this positive scenario, the arts and crafts value chain is not only a source of livelihood but also a driver of
systemic change. The empowerment of Indigenous women artisans strengthens their role as leaders in their
communities, fostering greater equity and inclusion. Environmental education and capacity-building programmes
ensure that sustainability practices are deeply embedded in the value chain, creating a self-reinforcing cycle of
ecological stewardship and cultural pride.

While this section has explored the broader design of transitional pathways and positive scenarios, the following
section will translate these pathways into specific recommendations tailored to the needs of stakeholders and
contexts.
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Building on the transitional pathways outlined in Section 5.2, this section provides specific and practical
recommendations to operationalise these pathways and to guide stakeholders in implementing transformative
changes. These recommendations focus on three critical aspects: (1) interventions needed to activate leverage
points, (2) the changes triggered by these interventions, and (3) the feedback loops that reinforce or hinder
sustainability outcomes. By focusing on actionable interventions, this section ensures that stakeholders can
implement transformative changes effectively.

5.3.1 Interventions Needed
To activate the identified leverage points, the following key interventions are recommended:

Promote Conservation and Restoration Initiatives
o Establish community nurseries to ensure a steady supply of native plants for handicraft production.
o Launch forest conservation and restoration programmes led by local communities to restore degraded
forest lands and enhance biodiversity.

Enhance Market Access and Transparency
o Develop digital platforms and cooperatives to connect Indigenous artisans with global markets, ensuring
fair trade practices.
o Implement traceability systems to verify the origin of Indigenous arts and crafts to protect producers from
product piracy.
o Establish certification schemes to validate sustainable practices and ensure market access for ethical
products.

Support Economic Diversification and Empowerment
o Facilitate access to financing and training for Indigenous women artisans to diversify their income streams.
o Promote collective action through cooperatives to enable shared resources, collective bargaining, and
greater market reach.
o Provide user-friendly roadmaps for business formalisation, helping artisans scale their operations
sustainably.

Launch Environmental Education and Awareness Campaigns
o Develop community-based education programmes in Non-Indigenous areas to raise awareness about
biodiversity conservation and sustainable practices.
o Run consumer campaigns to highlight the cultural and ecological value of forest-based handicrafts,
fostering demand for ethical products.
o Promote storytelling initiatives to connect consumers with the artisans' cultural heritage and sustainable
practices.

5.3.2 Changes Triggered by Interventions

The proposed interventions are expected to bring about transformative changes across the arts and crafts value
chain, addressing key ecological, economic, and social challenges faced by Indigenous women artisans and their
communities.

Ecologically, community-led forest restoration programmes and the establishment of nurseries will revitalise
degraded lands, enhance biodiversity, and ensure the sustainable supply of native plants critical for handicraft
production. These efforts will not only restore ecosystems but also create ecological corridors that support wildlife
habitats and improve resilience against climate change. By strengthening the role of Indigenous communities, one
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also protects the areas under their care, which are often in better ecological condition compared to, for example,
rainforest areas outside their stewardship. By adopting sustainable harvesting practices, Indigenous artisans will
reduce the overexploitation of forest resources, striking a balance between cultural production and ecological
conservation.

Economically, these interventions will empower Indigenous women artisans by providing access to financing,
training, and cooperatives that enable them to diversify their income streams. This diversification will reduce their
economic vulnerability and foster financial independence. Traceability systems will connect artisans to consumer
markets, ensuring fair trade practices and protecting them from product piracy. Certification schemes will further
validate their sustainable practices, opening new opportunities in ethical markets and building trust with
environmentally conscious consumers. Cooperatives will play a critical role in strengthening collective bargaining
power, allowing artisans to negotiate fair prices, share resources, and expand their market reach. This collective
strength will ensure a more equitable distribution of economic benefits across communities.

Socially and culturally, the interventions will foster a continued valuation of Indigenous heritage. Storytelling
initiatives and consumer campaigns will amplify the cultural value of forest-based handicrafts, instilling pride in
artisans and supporting the intergenerational transfer of traditional knowledge. Indigenous artisans will gain
global recognition as stewards of cultural heritage and biodiversity, elevating their role in the sustainability
narrative. Collective action through cooperatives will also strengthen community bonds, creating networks of
mutual support and solidarity. Additionally, environmental education programmes in non-Indigenous areas will
foster greater awareness and appreciation of Indigenous knowledge and sustainable practices, bridging cultural
divides and promoting inclusivity.

In sum, these interventions will create a ripple effect of positive changes, transforming the arts and crafts value
chain into a system that harmonises ecological stewardship, cultural valuation, and economic empowerment. By
addressing immediate challenges and laying the groundwork for systemic change, this value chain could become
a beacon of resilience, inclusivity, and sustainability.

5.3.3 Analysing Feedback Loops

The proposed interventions for the arts and crafts value chain will generate a series of feedback loops.
Understanding these dynamics is essential to ensure that the positive impacts of the interventions are amplified
while potential disruptions are mitigated.

Positive Feedback Loops

Positive feedback loops will play a crucial role in sustaining the benefits of the interventions. For instance,
community-led conservation and forest restoration initiatives and sustainable harvesting practices will create a
synergy between ecological health and economic opportunity. As forests are conserved, restored and biodiversity
flourishes, artisans will have a more reliable and sustainable supply of raw materials for their handicrafts. This, in
turn, will incentivise continued adherence to sustainable practices, further enhancing the ecological resilience of
the value chain. Similarly, consumer awareness campaigns that highlight the cultural and ecological value of forest-
based handicrafts are expected to drive demand for ethical products. Similarly, knowledge-sharing initiatives,
facilitated by partnerships between Indigenous communities, NGOs, and research institutions, will further
accelerate the adoption of innovative solutions, ensuring continuous improvement across ecological, cultural, and
economic dimensions.

Potential Negative Feedback Loops

Potential negative feedback loops must also be addressed to prevent setbacks. One significant challenge lies in
the high costs associated with implementing restoration programmes, traceability systems, certification schemes,
and awareness raising campaigns. These costs may discourage small-scale artisans, who operate with limited
financial resources, from participating fully in the value chain. This could widen existing inequalities and exclude
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vulnerable groups from the benefits of the transition. Short-term economic pressures also pose a risk, as artisans
facing immediate financial challenges may prioritise short-term gains over long-term sustainability, disrupting the
adoption of recommended practices and threatening the stability of the value chain.

The analysis of feedback loops through Systems Dynamics Modelling further corroborates these findings (see
deliverable D3.10, under publication at the time of writing). Concerning interventions to promote conservation
and restoration initiatives, a high level of community engagement is required. The analysis in D3.10 shows that
community engagement depends on a community's well-being, its members' trust in institutions, and
deforestation awareness. The latter could increase by increasing the effectiveness of the environmental
information sharing, which depends on the effectiveness of the environmental monitoring. The information
sharing also affects the level of trust in institutions. Finally, it is worth noting that there is a feedback loop between
community well-being and the quality of the forest environment as a healthy forest ecosystem contributes to the
well-being and provides the raw materials for handicraft activities. Furthermore, concerning interventions to
enhance market access and transparency and to support economic diversification and empowerment, the analysis
in D3.10 underlines the observation above that these interventions require investments in training and capacity
building.

To strengthen positive feedback loops and mitigate negative ones, several strategies are essential. Financial and
technical support must be provided to Indigenous artisans and their communities to lower the barriers to entry
for sustainable practices. Subsidies for reforestation initiatives, affordable certification schemes, and access to
capacity-building programmes can help ensure that all artisans, regardless of their financial situation, can
participate in and benefit from the transition. Additionally, robust policy enforcement mechanisms are needed to
ensure compliance with sustainability regulations and create a level playing field across the sector. This includes
monitoring systems to verify sustainable practices and protect artisans from product piracy.
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6 FISHERIES AND AQUACULTURE IN THE MEDITERRANEAN

Greece is the third largest aquaculture producer in the Mediterranean and the second largest among the EU-28.
The sector plays a vital role in the country’s economy, with approximately 80% of farmed fish being exported. As
a result, the fisheries and aquaculture value chain, outlined in D2.3, supports food security and acts as a key driver
of economic growth. Additionally, it creates both direct and indirect employment opportunities in aquaculture
and related industries, further strengthening the Greek economy [9]. The Greek fishing sector accounts for 19% of
the EU's total fleet, making it the largest in the EU and the second-largest in terms of active vessels in the
Mediterranean region [9; 10]. The sector is dominated by small-scale coastal fishing, which accounts for 90% of
employment in the sector and plays a crucial role in fish catches [11]. Aside from the economic importance the
fisheries sector is deeply intertwined with Greece's maritime heritage, making it a cornerstone of cultural and
economic identity [12]. As a key player in the Mediterranean, Greece's aquaculture and fisheries activities have
both local and global environmental implications. Their environmental impacts, outlined in D5.3, are complex and
multifaceted, significantly influencing marine biodiversity and coastal ecosystems. They include overfishing,
habitat degradation and biodiversity loss, nutrient pollution and eutrophication. These challenges threaten the
long-term viability of the sector, highlighting the urgent need for integrated policies that balance economic
growth with environmental stewardship.

This chapter combines the leverage points of the fisheries and aquaculture value chain identified through a
literature review in D2.3 with those emerging from the BIOTRAILS policy lab, outlining similarities and differences
and thus validating the results of both. The chapter then outlines a potential transitional pathway for the value
chain, describing potential interventions to trigger the leverage points and building a positive scenario for the
value chain as a guiding vision for stakeholders, showcasing the transformative potential of targeted interventions
and systemic shifts. Finally, the chapter develops specific and practical recommendations highlighting concrete
interventions needed, the changes triggered by them, and potential positive and negative feedback loops.

The literature review conducted in Deliverable D2.3 identified a first set of leverage points for the fisheries and
aquaculture value chain. For a complete list of leverage points identified through the literature see Table 9 in
Annex IV.

To ground these findings in the lived realities of stakeholders, a validation policy lab was held with representatives
of aquaculture producers and fisheries in Athens, Greece, in January 2024. The policy lab facilitated a
comprehensive understanding of the factors impacting the value chain and the broader environmental and social
dynamics affecting the sector. Participants identified key challenges and proposed actionable leverage points. For
a complete list of leverage points identified in the policy lab, see Table 10 in Annex IV.

The findings from the policy lab were compared with those from the literature review to uncover commonalities
and contrasts. By integrating theoretical perspectives with stakeholder contributions, this dual approach creates a
solid basis for developing targeted interventions and effective transitional pathways.

6.1.1 Commonalities and Contrasts Between the Leverage Points Identified
Through the Literature Review and Those Identified in the BIOTRAILS
Policy Lab

The commonalities and contrasts between the leverage points identified through the literature review (Table 9)

and the policy lab (Table 10) in Annex IV of the present document reveal critical insights into fostering sustainability
within the fisheries and aquaculture value chain in Greece. While both sources share common priorities, such as
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sustainability, education, and equity, they also present distinct approaches that can complement each other.
Commonalities

A central theme emerging from both the literature review and the policy lab is the emphasis on sustainability and
environmental protection. The literature review advocates for circular economy principles, such as recycling waste
within aquaculture systems and reducing reliance on fishmeal. Similarly, the policy lab highlights the importance
of reducing packaging waste and promoting renewable energy in fish farm production units. This shared focus
underscores a collective commitment to minimising ecological footprints and mitigating the environmental
impacts of fisheries and aquaculture operations.

Education and knowledge sharing are also prioritised in both approaches, reflecting a recognition of their
transformative potential. The literature review stresses the importance of public education about fisheries and
aquaculture and consumer choices, aiming to foster a culture of sustainability among stakeholders. The policy lab
builds on this by proposing school activities and public transparency initiatives, which not only educate future
stakeholders but also enhance accountability in the sector. Together, these strategies highlight the critical role of
informed stakeholders in driving sustainable practices.

Economic equity and inclusion emerge as another shared priority. Both sources propose measures to address
inequalities and ensure equitable benefit-sharing. The literature review emphasises gender equality and fair trade
as mechanisms to foster inclusivity and social fairness. On the other hand, the policy lab suggests practical
solutions, such as shared facilities for fish farming companies, to promote fairness and inclusivity within the Greek
aquaculture sector. These approaches reflect a shared understanding of the need to support small-scale actors
and create a level playing field.

Justice and inclusion in conservation is another area of alignment. Both the literature review and the policy lab
advocate for minimising the negative impacts of fisheries and aquaculture on ecosystems. The literature review
focuses on reducing water quality degradation and habitat loss in aquaculture, while the policy lab proposes
relocating fish farming units offshore to preserve coastal ecosystems and reduce spatial conflicts. This shared
emphasis on conservation highlights the importance of balancing economic activities with environmental
stewardship.

Contrasts

Despite these commonalities, there are notable contrasts between the two sources. One key difference lies in their
approach to technological innovation versus localised solutions. The literature review places significant emphasis
on advancing sustainable technologies, such as alternative fish feed sources (e.g., insects), to reduce dependency
on traditional fishmeal in aquaculture. In contrast, the policy lab focuses on more immediate, localised solutions,
such as using local suppliers for fish feed to reduce environmental footprints and support local economies.

Another contrast is seen in the implementation of circular economy practices. While both sources advocate for
these principles, the literature review suggests systemic integration across the fisheries and aquaculture value
chain, whereas the policy lab focuses on specific measures, such as eliminating packaging waste at all production
stages.

Consumer engagement also differs between the two sources. The literature review highlights the need for
consumer education to drive demand for sustainable products, framing it as a means to reshape societal values.
Meanwhile, the policy lab proposes more direct activities, such as school programmes and public discussions, to
raise awareness and foster acceptance of sustainable fisheries and aquaculture practices. These contrasting
approaches offer complementary pathways to enhance public engagement.

Lastly, spatial planning and infrastructure are more prominently addressed in the policy lab, which emphasises
modernising spatial planning and installing offshore fish farming units to address space management challenges
and environmental impacts. The literature review, however, does not explicitly address these spatial considerations,
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focusing instead on broader systemic changes.

This section outlines the design of transitional pathways, which serve as a roadmap for activating leverage points
identified earlier. By envisioning potential interventions and their cascading impacts, this section provides a
foundation for the practical steps detailed in Section 6.3.

6.2.1 Potential Interventions to Trigger Leverage Points

Transforming the fisheries and aquaculture value chain in Greece requires targeted interventions that address the
sector's environmental, social, and economic challenges while activating the leverage points identified in Section
6.1. These interventions are designed to foster sustainable practices, empower local communities, and align the
value chain with biodiversity conservation and international sustainability standards. By addressing systemic issues
such as overfishing, pollution, and socio-economic disparities, these interventions aim to create a resilient and
equitable value chain.

Visions of a Good Life

o Educate consumers about the benefits and sustainability of Greek aquaculture products through campaigns
and public outreach to increase consumer awareness.

o Highlight the cultural and ecological importance of sustainable fisheries to reshape societal values and
promote informed consumption choices.

o Organise activities in schools to educate future stakeholders about sustainable fisheries and aquaculture
practices, fostering a long-term vision of environmental stewardship and informed decision-making.

Total Consumption and Waste

o Promote the use of circular economy principles within production, such as repurposing fish waste into
fertilisers or fishmeal, to minimise waste and improve resource efficiency.

o Reduce packaging at all stages of the value chain to align with sustainability goals and decrease environmental
impacts.

o Focus on sustainable waste management solutions for aquaculture operations on Greek islands to reduce
ecological footprints and production costs.

Latent Values of Responsibility

o Introduce monitoring and traceability systems to improve accountability and transparency in fisheries
management, ensuring compliance with sustainability regulations.

o Foster partnerships between fishers, aquaculture operators, and local stakeholders to co-create solutions for
sustainable practices and marine conservation.

o Encourage public transparency and open discussions about fish diseases and aquaculture practices to build
trust and accountability.

Inequalities

o Provide shared facilities for fish farming companies, allowing smaller operators to access resources and
compete effectively in the market.

o Develop targeted programmes to promote gender equity and youth participation in the fisheries and
aquaculture value chain, ensuring inclusivity in decision-making and operations.

Justice and Inclusion in Conservation
o Involve local communities in the design and management of Marine Protected Areas (MPAs) to balance
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conservation goals with the livelihoods of fishers and aquaculture operators.

o Install offshore fish farming units in open sea areas, away from the coastline, to reduce spatial conflicts,
preserve marine habitats, and minimise environmental impacts.

o Promote inclusive decision-making by ensuring that marginalised groups, such as small-scale fishers, have a
voice in governance processes related to fisheries and aquaculture.

o Support the development of alternative livelihoods for communities affected by declining fisheries.

Externalities from Trade and Telecouplings

o Source fish feed locally to reduce environmental impacts associated with transportation and to support local
economies.

o Implement robust traceability systems to verify the sustainability and origin of seafood products, ensuring
compliance with international standards and enhancing consumer trust.

o Establish partnerships with downstream industries to incentivise the sourcing of sustainable seafood and
create demand for responsibly produced products.

Responsible Technology, Innovation, and Investment

o Promote the use of renewable energy sources in fish farm production units to reduce reliance on non-
renewable energy and minimise environmental impacts.

o Modernise marine spatial planning using new data to optimise resource use, minimise conflicts, and ensure
sustainable development in the aquaculture sector.

o Invest in alternative fish feed sources, such as insect-based feed, to reduce dependency on imported fishmeal
and improve resource sustainability.

Education and Knowledge Generation

o Develop comprehensive training programmes for fishers and aquaculture operators on sustainable practices,
biodiversity conservation, and climate resilience.

o Create platforms for collaboration and knowledge exchange among stakeholders to accelerate the adoption
of innovative solutions.

o Conduct public education campaigns to raise awareness about the impacts of consumer choices on marine
biodiversity and promote sustainable seafood consumption.

These interventions are designed to activate leverage points within the fisheries and aquaculture value chain in
Greece, addressing critical environmental, social, and economic challenges. By promoting sustainable practices,
empowering local communities, and fostering innovation, these actions could set the foundation for a resilient
and equitable value chain that supports biodiversity conservation and sustainable development.

6.2.2 Building a Positive Scenario for the Fisheries and Aquaculture Value Chain

In a transformed future, the fisheries and aquaculture value chain in Greece becomes a model of sustainability and
resilience. The sector, which once faced challenges such as overfishing and, habitat degradation now thrives as a
driver of biodiversity conservation, economic opportunity, and community empowerment. While this scenario may
not reflect current realities, it serves as an aspirational vision of what the fisheries and aquaculture value chain
could look like. Through targeted interventions and the activation of key leverage points, the value chain aligns
ecological stewardship with economic growth and social inclusivity.

Environmental Sustainability

Marine ecosystems are restored and thriving, supported by sustainable fishing quotas, eco-friendly aquaculture
practices, and the establishment of MPAs. Circular economy principles have been widely adopted, with fish waste
repurposed into valuable by-products such as fertilisers and fishmeal, significantly reducing pollution and resource
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wastage. Offshore fish farming units, located away from sensitive coastal habitats, minimise environmental impacts
while maintaining high production levels. The use of renewable energy in aquaculture operations further reduces
the sector’'s ecological footprint, contributing to Greece's climate action goals. These efforts have not only
preserved marine biodiversity but also enhanced ecosystem resilience, ensuring the long-term sustainability of
fisheries and aquaculture. Coastal waters are cleaner, habitats are healthier, and fish stocks are replenished,
creating a balanced coexistence between human activities and marine ecosystems.

Economic Viability

The Greek fisheries and aquaculture value chain continues to serve as a robust pillar of the national economy.
Small-scale fishers and aquaculture operators have been empowered through access to shared facilities, financial
incentives, and technical training. Fair trade certification schemes ensure that sustainably produced seafood
fetches premium prices in international markets, providing better incomes for producers and boosting the sector’s
global competitiveness. Traceability systems have positively affected the value chain, ensuring transparency and
accountability from production to consumption. Consumers can verify the origin and sustainability of seafood
products, driving demand for responsibly sourced Greek seafood. Diversified income streams, such as eco-tourism,
seaweed farming, and value-added seafood products, have further stabilised local economies, reducing
dependence on traditional fishing activities and enhancing community resilience.

Social Equity and Inclusion

Socially, the value chain is now a model of equity and inclusion. Women and youth play active roles in the sector,
supported by targeted capacity-building programmes and leadership opportunities. Shared facilities and fair-
trade practices have levelled the playing field for small-scale producers, ensuring that the benefits of the value
chain are equitably distributed. Community-driven education initiatives have fostered a culture of environmental
stewardship and sustainable practices, creating a new generation of fishers and aquaculture operators committed
to sustainability. Traditional knowledge and modern innovations coexist harmoniously, with local communities
actively participating in decision-making processes related to resource management and conservation.

Partnerships with downstream industries incentivise sustainable sourcing, further embedding sustainability into
the value chain. Greece's leadership in sustainable aquaculture has also inspired similar transitions in other
Mediterranean countries, amplifying its impact on regional and global biodiversity conservation efforts.

In this envisioned future, the fisheries and aquaculture value chain in Greece is not only a source of economic
prosperity but also a driver of systemic change. The sector demonstrates how resource-intensive industries can
transition to sustainability by balancing environmental, social, and economic imperatives. Through collaboration,
innovation, and a commitment to biodiversity conservation, the value chain supports thriving marine ecosystems,
resilient coastal communities, and a competitive position in global markets.

While this section has explored the broader design of transitional pathways and positive scenarios, the following
section will translate these pathways into specific recommendations tailored to the needs of stakeholders and
contexts.

Building on the transitional pathways outlined in Section 6.2, this section provides specific and practical
recommendations to operationalise these pathways and to guide stakeholders in implementing transformative
changes. These recommendations focus on three critical aspects: (1) interventions needed to activate leverage
points, (2) the changes triggered by these interventions, and (3) the feedback loops that reinforce or hinder
sustainability outcomes. By focusing on actionable interventions, this section ensures that stakeholders can
implement transformative changes effectively.
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6.3.1 Interventions Needed
To activate the identified leverage points, the following key interventions are recommended:

Introduce and Enforce Science-Based Fishing Quotas

o Develop and implement fishing quotas informed by scientific evidence to prevent overfishing and ensure the
long-term sustainability of fish stocks.

o Monitor compliance with quotas through digital tools and regular inspections to maintain accountability.

Incentivise Circular Economy Practices

o Encourage the repurposing of fish waste into fertilisers, fishmeal, or other by-products to reduce waste
and create additional revenue streams.
Support the elimination of packaging waste across all stages of the aquaculture value chain.
Develop tailored waste management solutions for aquaculture operations on Greek islands to address
localised challenges.

o Financially encourage the adoption of solar, wind, or other renewable energy sources in aquaculture
production units to reduce reliance on non-renewable energy.

o Offer subsidies or tax breaks to fishers and aquaculture operators adopting renewable energy, sustainable
technologies, and eco-friendly practices.

o Establish low-interest loan schemes to support small-scale producers transitioning to sustainable
operations.

Invest in Alternative Fish Feed Sources

o Support the development and adoption of sustainable fish feed alternatives, such as insect-based or plant-
based feed, to reduce dependency on imported fishmeal.

o Conduct research to ensure the nutritional viability and scalability of alternative feed sources.

Implement Traceability and Fair-Trade Systems

o Introduce systems to monitor and verify the sustainability and origin of seafood products, ensuring
transparency and accountability across the value chain.

o Develop certification schemes to ensure equitable benefit-sharing across the value chain and provide
recognition for sustainable practices.

o Promote certified Greek seafood in domestic and international markets to attract premium prices.

Launch Public Education Campaigns on Sustainable Seafood
o Educate consumers about the benefits of sustainably sourced seafood and the importance of supporting
biodiversity-friendly practices.

6.3.2 Changes Triggered by Interventions

The proposed interventions for the fisheries and aquaculture value chain in Greece are expected to trigger
transformative changes across environmental, economic, and social dimensions. By addressing systemic
challenges, these interventions will create a more sustainable, equitable, and resilient value chain that benefits
marine ecosystems, local communities, and the national economy.

Environmentally, the adoption of science-based fishing quotas and eco-friendly aquaculture practices will
significantly reduce overfishing and pollution, allowing marine ecosystems to recover and thrive. Circular economy
principles, such as repurposing fish waste into fertilisers and fishmeal, will minimise resource wastage and reduce
the sector's ecological footprint. Offshore fish farming, combined with effective MPAs, will preserve sensitive
coastal habitats, enhance biodiversity, and ensure the long-term sustainability of fish stocks. Additionally, the use
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of renewable energy in aquaculture operations will lower greenhouse gas emissions, contributing to Greece's
climate action goals.

Economically, the interventions will empower small-scale fishers and aquaculture operators by improving their
access to shared facilities, financial incentives, and technical training. Fair trade certification schemes will enable
producers to fetch premium prices for sustainably produced seafood in international markets, boosting their
incomes and enhancing the sector’s global competitiveness. The introduction of traceability systems will ensure
transparency and accountability throughout the value chain, building consumer trust and driving demand for
responsibly sourced Greek seafood.

Socially, public education campaigns will raise awareness about sustainable seafood consumption, encouraging
consumers to support biodiversity-friendly practices and creating a stronger connection between communities
and the marine environment. These changes will strengthen community bonds and foster a sense of shared
responsibility for marine resource management.

In sum, these interventions will transform the fisheries and aquaculture value chain in Greece, making it more
sustainable and resilient. By implementing these leverage points, the sector could achieve a better balance that
benefits ecosystems and local and national economies.

6.3.3 Analysing Feedback Loops

The proposed interventions for the fisheries and aquaculture value chain in Greece will generate a series of
feedback loops, some of which will reinforce the transition to sustainability while others may hinder it.
Understanding these dynamics is essential to ensure that positive feedback loops are amplified and potential
negative loops are mitigated. By carefully managing these mechanisms, stakeholders can create a resilient and
adaptive value chain that balances environmental, economic, and social priorities.

Positive Feedback Loops

One of the most significant positive feedback loops arises from the economic and environmental synergy created
by circular economy practices and renewable energy adoption. Repurposing fish waste into valuable by-products
reduces waste while generating additional revenue streams for fishers and aquaculture producers. This economic
benefit incentivises further adoption of sustainable practices, creating a self-reinforcing cycle that improves both
profitability and environmental outcomes. Similarly, the use of renewable energy in aquaculture operations not
only lowers greenhouse gas emissions but also reduces operational costs over time, encouraging broader uptake
of eco-friendly technologies.

Another critical positive feedback loop is driven by growing consumer demand for sustainably sourced seafood.
Public education campaigns and the implementation of traceability systems build consumer trust in Greek fishery
and aquaculture products, highlighting their sustainability and quality. As demand for these products increases,
producers are incentivised to align with sustainability standards, further embedding responsible practices into the
value chain. This virtuous cycle strengthens Greece's global competitiveness in the seafood market while
reinforcing the sector's commitment to sustainability.

Potential Negative Feedback Loops

At the same time, potential negative feedback loops must be addressed to prevent setbacks. One major challenge
lies in the high upfront costs associated with adopting renewable energy systems, alternative fish feed sources,
and traceability technologies. These costs may deter small-scale producers from participating in the transition,
widening economic disparities within the value chain and undermining the social equity goals of the interventions.
Additionally, weak enforcement of fishing quotas, waste management regulations, and sustainability standards
could allow unsustainable practices to persist, discouraging producers who have invested in responsible practices.
Short-term economic pressures, such as fluctuating market prices or reduced yields during the transition period,

Funded by

BIZTRAILS




may also push producers to prioritise immediate financial gains over long-term sustainability, disrupting the
adoption of recommended practices.

To strengthen positive feedback loops and mitigate negative ones, several strategies are essential. Financial
support mechanisms, such as subsidies, low-interest loans, and grants, can help small-scale producers cover the
costs of adopting sustainable technologies and practices, ensuring their inclusion in the transition. Robust policy
enforcement mechanisms, supported by digital tools like traceability systems, are needed to ensure compliance
with fishing quotas, waste management regulations, and sustainability standards. Long-term partnerships between
producers, governments, and private sector actors can provide stability during the transition period, balancing
short-term economic needs with long-term sustainability goals.

Promoting market access for sustainably sourced seafood will further reinforce positive feedback loops. Fair trade
certification schemes and international marketing campaigns can enhance the value of Greek fisheries and
aquaculture products, ensuring higher returns for producers who align with sustainability standards. Additionally,
creating platforms for collaboration and knowledge sharing among stakeholders—such as the BIOTRAILS Learning
and Action Alliances — will accelerate the dissemination of best practices and innovative solutions, fostering
continuous improvement across the value chain.
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7 SMALL-SCALE ARTISANAL GOLD MINING IN GHANA

Gold production plays a crucial role in Ghana's economy, making the country the leading gold producer in Africa.
The sector contributes 7.2% to Ghana's GDP and accounts for approximately 56% of the mining industry’s output
[13]. The majority of Ghana's gold, around 65-70%, is produced by Large-Scale Commercial Mines, with the
remainder coming from Artisanal and Small-Scale Mining (ASM) operations [13; 14]. The ASM subsector, locally
referred to as "Galamsey” (derived from “gather” and “sell”), consists predominantly of informal and largely
unregulated artisanal miners. It is estimated that between 500,000 and 1 million Ghanaians are directly involved
in ASM, with an additional 4.5 million indirectly dependent on the sector [15]. Despite its significant economic
contribution, the gold sector—particularly the ASM subsector—faces serious social and environmental challenges,
highlighting the urgent need for transformative change (see D2.3). These include poor regulation, unsafe working
conditions, and social conflicts, as much of it operates informally without oversight. Environmentally, ASM has
severe consequences, particularly in Ghana's High Forest Zone, a globally recognised biodiversity hotspot. The
sector contributes significantly to deforestation, land degradation, and biodiversity loss due to vegetation
clearance, surface mining, and the use of hazardous chemicals like mercury, which contaminate water bodies and
soil, threatening ecosystems and human health. Additionally, ASM competes with agricultural production for land
and labour, resulting in farmland loss and deforestation as displaced farmers expand agricultural activities into
forested areas.

This chapter combines the leverage points of the ASM gold value chain identified through a literature review in
D2.3 with those emerging from a BIOTRAILS policy lab, outlining similarities and differences and thus validating
the results of both. The chapter then outlines a potential transitional pathway for the value chain, describing
potential interventions to trigger the leverage points and building a positive scenario for the value chain as a
guiding vision for stakeholders, showcasing the transformative potential of targeted interventions and systemic
shifts. Finally, the chapter develops specific and practical recommendations highlighting concrete interventions
needed, the changes triggered by them, and potential positive and negative feedback loops.

The literature review conducted in Deliverable D2.3 identified a first set of leverage points for the value chain of
artisanally-mined gold in Ghana (gold value chain). For a complete list of leverage points identified through the
literature see Table 11 in Annex V.

To ground these findings in the lived realities of stakeholders, a validation policy lab was held with small-scale
miners and representatives from local communities, in Kumasi, Ghana, in November 2023. The policy lab facilitated
a comprehensive understanding of the factors impacting the ASM and the broader environmental and social
dynamics affecting the miners and their communities. Participants identified key challenges and proposed
actionable leverage points. For a complete list of leverage points identified in the policy lab, see Table 12 in Annex
IV.

The findings from the policy lab were compared with those from the literature review to uncover commonalities
and contrasts. By integrating theoretical perspectives with stakeholder contributions, this dual approach creates a
solid basis for developing targeted interventions and effective transitional pathways.

7.1.1 Commonalities and Contrasts Between the Leverage Points Identified
Through the Literature Review and Those Identified in the BIOTRAILS
Policy Lab

The analysis of leverage points for sustainability in the gold value chain, based on insights from both the literature
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review and the policy lab, reveals significant commonalities and contrasts. These perspectives highlight shared
priorities while also showcasing differing approaches to addressing the challenges of sustainable gold production
and trade.

Commonalities

As in the case of other BIOTRAILS value chains, a key area of alignment is the shared emphasis on sustainability.
Both the literature and policy lab recognise the urgent need to mitigate the environmental impacts of gold mining
and trade. The leverage points identified through the literature stress the need for reducing gold extraction and
promoting circularity, while those from the policy lab focus on sustainable mining practices and reducing localised
environmental harm. This shared goal underscores a collective understanding of the importance of integrating
sustainability into the value chain to protect biodiversity and ecosystems.

Social and economic inequalities are another common concern. Both perspectives acknowledge the role of
inequality in driving unsustainable gold mining practices. The leverage points identified through the literature
highlight the need to address disparities that lead to illegal or informal mining, which often harms biodiversity
and human wellbeing. Similarly, the ones from the policy lab stress the importance of promoting fair trade
practices and equitable benefit sharing to empower vulnerable communities and foster inclusivity.

Justice and inclusion also emerge as critical themes, particularly in relation to the communities and ecosystems
affected by gold mining. Both sets of leverage points emphasise the importance of engaging local communities
in decision-making processes to ensure their rights and benefits are protected. The leverage points from the
literature highlight the need to involve these groups in managing biodiversity-rich areas impacted by gold mining,
ensuring that their livelihoods are preserved. Similarly, the ones from the policy lab underscore the need for
participatory governance, focusing on empowering communities to take an active role in conservation and
resource management efforts. This shared emphasis highlights the importance of ensuring that those most
affected by gold mining activities are included in the decision-making process that affect their livelihoods.

Finally, education and knowledge sharing are prioritised in both sets of leverage points as essential tools for
driving systemic change. The leverage points from the literature highlight the need for raising consumer awareness
about the biodiversity impacts of gold consumption and improving transparency along the value chain. Similarly,
the ones from the policy lab emphasise capacity building and knowledge sharing among stakeholders to enhance
sustainable practices. Both approaches recognise the transformative power of education in shaping behaviours
and fostering informed decision-making.

Contrasts

Despite these shared priorities, there are notable contrasts in the two sets of leverage points. One key difference
lies in their focus areas. The ones from the literature take a broader, consumer-driven perspective, advocating for
changing consumer preferences towards sustainable and ethical gold choices, such as recycled or certified gold.
In contrast, the ones from the policy lab prioritise regulatory and policy-based interventions, such as stricter
enforcement of environmental standards and incentivising sustainable mining practices. This divergence reflects
a difference in strategy, with the leverage points identified through the literature aiming to influence demand-
side behaviour and the policy lab focusing on supply-side governance.

The role of technology and innovation presents another area of contrast. The literature emphasises leverage points
related to the development and adoption of environmentally friendly technologies, such as mercury-free mining
techniques and borax use. On the other hand, the policy lab prioritised leverage points related to practical,
community-driven solutions, such as providing technical training for miners and introducing locally appropriate
technologies. This reflects a difference in scale, with the leverage points from the literature focussing on systemic
technological advancements and those from the policy lab focusing on grassroots innovation as small-scale mines
operate informally and are often under control of communities rather than companies
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Lastly, the leverage points from the literature include calls to corporate social responsibility and accountability
among gold producers, traders, and financiers. This focus on engaging corporate actors came out less prominently
in the policy lab, which instead emphasised community-based approaches and participatory governance. This
difference highlights the broader emphasis on involving corporate stakeholders, while the policy lab prioritises
empowering local communities.

This section outlines the design of transitional pathways, which serve as a roadmap for activating leverage points
identified earlier. By envisioning potential interventions and their cascading impacts, this section provides a
foundation for the practical steps detailed in Section 7.3.

7.2.1 Potential Interventions to Trigger Leverage Points

The gold value chain in Ghana represents a unique intersection of ecological conservation, cultural heritage, and
economic empowerment. Building on the leverage points, identified through both the literature review and
stakeholder engagement in the policy lab in Kumasi, this section offers actionable interventions to trigger these
leverage points.

The interventions are structured around the categories of leverage points identified by Chan et al. [2],
encompassing challenges such as environmental degradation, social inequalities, and governance issues,
particularly in the artisanal and small-scale gold mining segment. The interventions and scenarios presented here
are not only intended to address these challenges but also to lay the foundation for long-term systemic change.

Visions of a Good Life

o Promote local and international campaigns to raise awareness about the environmental and social impacts of
artisanal and small-scale gold mining.

o Develop community-driven policies that integrate sustainable mining practices into regional development
plans.

Total Consumption and Waste

o Introduce mercury-free gold extraction technologies to reduce environmental and health risks.

o Promote the adoption of circular economy practices, such as recycling gold from electronic waste.
o Establish community-based waste management systems to handle mining by-products sustainably.

Latent Values of Responsibility

o Launch community education programmes to foster environmental stewardship among miners and local
communities.

o Build partnerships with traditional leaders to promote ethical mining practices.

Inequalities

o Provide financial and technical support to small-scale miners to transition to sustainable practices.

o Promote women's participation in the gold value chain through capacity-building and leadership
opportunities.

o Develop fair trade certification schemes to ensure equitable distribution of benefits across the value chain.

Justice and Inclusion in Conservation
o Involve local communities in the design and implementation of conservation programmes around mining
areas.
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o Promote land reclamation projects that restore degraded mining sites for agricultural or ecological use.
o Ensure that marginalised groups, such as women and youth, are included in decision-making processes.

Externalities from Trade and Telecouplings

o Implement traceability systems to ensure that gold is sourced responsibly and meets international ethical
standards.

o Establish partnerships with downstream industries to create incentives for sourcing sustainable gold.

Responsible Technology, Innovation, and Investment
o Promote research and development of low-impact mining technologies.
o Provide subsidies or incentives for miners to adopt sustainable technologies.

Education and Knowledge Generation

o Foster collaborations between universities, NGOs, and mining associations to share knowledge on sustainable
practices.

o Develop training programmes for miners on mercury-free technologies and environmental conservation.

7.2.2 Building a Positive Scenario for the Gold Value Chain

In a transformed future, the gold value chain in Ghana is benchmark for environmental sustainability, social equity,
and economic resilience. This scenario envisions a system where artisanal and small-scale gold mining is no longer
associated with environmental degradation and social inequalities but instead becomes biodiversity-friendly and
drives community empowerment and sustainable development. While this scenario may not reflect current
realities, it represents an aspirational vision of the potential future for the gold value chain.

Environmental Sustainability

In this positive scenario, the adoption of mercury-free gold extraction technologies has eliminated one of the most
significant environmental and health risks associated with ASM. Miners now utilise innovative, low-impact
techniques that reduce pollution and protect water bodies, soil, and air quality. Degraded mining sites are
systematically restored through community-led land reclamation projects, transforming barren landscapes into
thriving ecosystems that support agriculture, forestry, and biodiversity conservation. Gold mining no longer
threatens food security through the release of mercury and mining on agricultural land, waste management
systems are in place to handle mining by-products responsibly, ensuring that the sector contributes to cleaner
and healthier environments.

Additionally, industrial consumers of gold have embraced circular economy practices, such as recycling gold from
electronic waste, reducing the pressure on natural gold reserves while contributing to resource efficiency. These
efforts are complemented by strong regulatory frameworks and enforcement mechanisms in Ghana, ensuring that
all mining activities align with environmental standards. Ghana's gold sector becomes a global leader in
demonstrating how resource extraction can coexist with ecological stewardship.

Economic Resilience

Economically, the gold value chain has become a source of stability and prosperity for miners and their
communities. Small-scale miners now benefit from fair trade certification schemes that ensure better prices and
access to ethical markets. Traceability systems have enhanced transparency, allowing consumers to verify the
origin of gold and rewarding miners for their sustainable practices.

Social Equity and Inclusion

Socially, the gold value chain is now a model of equity and inclusion. Local communities are actively involved in
decision-making processes, ensuring that mining practices align with their needs and priorities and do not harm
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other sectors such agriculture. Marginalised groups, including farmers, women and youth, have equal access to
alternative livelihoods, resources, and training. Traditional leaders and local institutions play a central role in
promoting ethical mining practices, bridging the gap between modern governance systems and local traditions.
Community-driven education programmes have instilled a culture of environmental stewardship and ethical
mining, creating a new generation of miners committed to sustainability.

Global Trade Alignment

Globally, Ghana's gold value chain is fully aligned with international ethical trade standards, enhancing its
reputation as a trusted source of sustainable gold. Robust traceability systems ensure transparency and
accountability, allowing consumers to track the journey of gold from mine to market. This transparency has
attracted environmentally conscious buyers and investors, driving demand for Ghanaian gold and boosting the
sector’s global competitiveness. Partnerships with downstream industries have created incentives for responsible
sourcing, ensuring that the value chain remains profitable while adhering to sustainability principles. By addressing
externalities such as deforestation and social exploitation, the gold sector has established itself as a key contributor
to global biodiversity conservation and sustainable development goals.

This positive scenario highlights the potential for transformative change within the artisanal gold sector. It can
serve as a blueprint to follow, showcasing how targeted interventions and systemic shifts can create a sustainable
and inclusive future for all stakeholder along the value chain.

While this section has explored the broader design of transitional pathways and positive scenarios, the following
section will translate these pathways into specific recommendations tailored to the needs of stakeholders and
contexts.

Building on the transitional pathways outlined in Section 7.2, this section provides specific and practical
recommendations to operationalise these pathways and to guide stakeholders in implementing transformative
changes. These recommendations focus on three critical aspects: (1) interventions needed to activate leverage
points, (2) the changes triggered by these interventions, and (3) the feedback loops that reinforce or hinder
sustainability outcomes. By focusing on actionable interventions, this section ensures that stakeholders can
implement transformative changes effectively.

7.3.1 Interventions Needed
To activate the identified leverage points, the following key interventions are recommended:

Promote Mercury-Free Gold Extraction Technologies
o Provide financial incentives and technical training to miners for adopting mercury-free gold extraction
methods such as gravity concentration or cyanide-free processing.
o Establish regional demonstration centres to showcase sustainable technologies and train miners in their
application.
o Introduce subsidies or low-interest loans to help miners transition to environmentally friendly practices.

Enhance Traceability and Transparency
o Develop and implement traceability systems and certification schemes to monitor the origin of gold and
ensure compliance with ethical sourcing standards.
o Create public-private partnerships to fund and maintain traceability and certification infrastructure.

Support Land Reclamation and Waste Management
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o Launch community-led land reclamation projects to restore degraded mining sites, focusing on
reforestation and agroforestry.

o Establish waste management systems to handle mining by-products responsibly, reducing environmental
pollution.

o Internationally, provide technical support for recycling gold from electronic waste to reduce pressure on
natural gold reserves.

Strengthen Community Engagement and Education

o Develop community-based environmental education programmes to raise awareness about sustainable
mining practices.

o Deliver capacity-building programmes for accessing alternative livelihoods, especially for women and
youth
Foster partnerships with traditional leaders to promote ethical and culturally aligned mining practices.
Support the establishment of local governance structures that include community representatives in
decision-making processes.

Foster Circular Economy Practices
o Promote the recycling of gold from electronic waste to reduce reliance on primary extraction.
o Support innovation and research into sustainable uses of mining by-products.
o Introduce policies that incentivise circular economy practices among mining stakeholders.

7.3.2 Changes Triggered by Interventions

The proposed interventions for the gold value chain in Ghana are expected to trigger transformative changes
across environmental, economic and social dimensions. By addressing the systemic challenges of ASM, these
interventions will create a more sustainable, equitable, and resilient value chain that benefits miners, communities,
and ecosystems alike.

Environmentally, the adoption of mercury-free gold extraction technologies will significantly reduce pollution in
rivers, soils, and air. This shift will protect ecosystems and improve the health of miners and nearby communities.
Community-led land reclamation projects will further transform degraded mining sites into productive landscapes,
supporting biodiversity conservation, agriculture, and forestry. Waste management systems will ensure that
mining by-products are handled responsibly, reducing contamination and contributing to cleaner ecosystems.
Additionally, circular economy practices further down the value chain, such as recycling gold from electronic waste,
will reduce reliance on primary extraction, conserve natural resources, and enhance resource efficiency.

Economically, the formalisation of ASM operations will improve the livelihoods of miners by enabling them to
access ethical markets and fair-trade certification schemes. Better market access and higher prices for sustainably
sourced gold will empower miners to invest in their operations and improve their financial stability. Women and
youth, who have historically been marginalised, will benefit from targeted capacity-building programmes and
leadership opportunities, enabling them to engage in alternative livelihoods outside of ASM.

Socially, the interventions will promote greater inclusion and equity within the gold value chain. Community-driven
education programmes could instil a culture of environmental stewardship and ethical mining, fostering long-
term commitment to sustainable practices. Traditional leaders and local governance structures will play a central
role in promoting ethical mining practices, bridging the gap between modern regulations and traditional
knowledge. Land reclamation projects will further enhance social cohesion by creating opportunities for
collaboration and collective action among community members.

In sum, these interventions will transform the gold value chain in Ghana into a more sustainable, equitable, and

resilient value chain. By implementing these leverage points, the sector could achieve a better balance that benefits
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miners, communities, and ecosystems.

7.3.3 Analysing Feedback Loops

The proposed interventions for the gold value chain in Ghana are expected to create a series of feedback loops
that will either reinforce or challenge the sustainability of the value chain. Understanding these dynamics is critical
to ensuring that the interventions not only trigger positive changes but also sustain them over time. By identifying
and addressing these feedback loops, stakeholders can amplify the benefits of the interventions while mitigating
potential disruptions.

Positive Feedback Loops

Positive feedback loops will play a pivotal role in driving the transformation of the gold value chain. For instance,
the adoption of mercury-free gold extraction technologies will result in cleaner ecosystems and healthier
communities, which in turn will incentivise further adoption of sustainable practices. As miners and their
communities experience the economic and health benefits of these technologies, they will be more likely to
continue using them, creating a self-reinforcing cycle of environmental restoration and sustainable mining.
Similarly, the introduction of traceability systems and fair-trade certification schemes will enhance transparency
and accountability, building consumer trust and driving demand for responsibly sourced gold. This growing
demand will encourage more miners to formalise their operations and adopt ethical practices, embedding
sustainability into the value chain.

Another critical positive feedback loop arises from community-driven education programmes. By fostering
environmental stewardship and ethical mining practices, these programmes will create a culture of sustainability
that is passed down to future generations. This cultural shift will strengthen the long-term commitment of miners
and communities to sustainable practices, ensuring that the benefits of the interventions are sustained over time.

Potential Negative Feedback Loops

However, potential negative feedback loops must also be addressed to prevent disruptions to the transition
process. One significant challenge lies in the high initial costs of implementing mercury-free technologies,
traceability systems, and certification schemes. These costs may discourage small-scale miners, particularly those
with limited financial resources, from participating in sustainable practices, potentially widening inequalities within
the value chain. Weak enforcement of sustainability regulations could also undermine the effectiveness of
interventions, allowing unsustainable practices to persist and creating a disincentive for miners to comply with
ethical standards. Furthermore, short-term economic pressures may push miners to prioritise immediate financial
gains over long-term sustainability, disrupting the adoption of recommended practices and threatening the
stability of the value chain.

The analysis of feedback loops through Systems Dynamics Modelling further corroborates these findings (see
deliverable D3.10, under publication at the time of writing). Concerning the promotion of mercury-free gold
extraction technologies the analysis in D3.10 shows that the reduction of the use of chemicals in mining activities
requires miners to have the intent to comply with the pollution control regulations. This, in turn, is affected by two
key stock variables, namely the “education and information” and the “community health”. Therefore, the
promotion of mercury-free extraction technologies requires investments in educating the miners and efforts in
raising awareness about the potential impacts of the pollution on the community health. Similarly, concerning
interventions to support land reclamation and waste management, the analysis highlights the role of a monitoring
system. The collection and sharing of information is expected to have an impact on the community awareness
and, thus, on the intent to comply with the existing regulations on land reclamation and recovery. Without a high
level of awareness, any policies in this regard run the risk of being ineffective.

To strengthen positive feedback loops and mitigate negative ones, several strategies are essential. Financial and
technical support must be provided to small-scale miners to lower the barriers to entry for sustainable practices.
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This could include subsidies for mercury-free technologies, access to affordable certification schemes, and
capacity-building programmes. Policy enforcement mechanisms should also be strengthened to ensure
compliance with sustainability regulations, creating a level playing field across the sector. Additionally, fostering
long-term partnerships among miners, governments, NGOs and private sector actors can help balance short-term
needs with long-term sustainability goals, ensuring that all stakeholders remain committed to the transition.
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8 BROADER POLICY RECOMMENDATIONS AND
IMPLICATIONS FOR OTHER SYSTEMS

This chapter synthesises the findings from chapters 4-7 to provide actionable interventions and broader
recommendations for transformative change in value chains more broadly. It connects the insights gained from
these case studies with strategies and policy implications applicable to other value chains and contexts.

The case studies in chapters 4-7 above provide important insights into the challenges and opportunities for
achieving transformative change in value chains more broadly. Despite their diverse contexts, these case studies
reveal common themes that underscore the importance of sustainability, equity, and collaboration, while also
highlighting distinct contrasts that reflect the unique dynamics of each value chain.

A shared priority across all case studies is the need to address environmental sustainability. Unsustainable
practices, such as deforestation in cocoa production, overfishing and habitat destruction in fisheries and
aquaculture, and mercury contamination in gold mining, emerged as critical challenges. Interventions like
agroforestry systems, reforestation programmes, and ecological farming practices were identified as key solutions
to restore degraded ecosystems, enhance biodiversity, and mitigate climate impacts. For example, agroforestry in
Peru was recognised for its potential to balance cocoa production with forest conservation, while efforts to reduce
antibiotic use and improve feed efficiency in Greek aquaculture were highlighted for minimising pollution and
optimising resource use.

Social and economic inequalities also emerged as a common challenge. Small-scale producers, including farmers,
fishers, miners, and Indigenous communities, often face limited access to resources, markets, and fair
compensation. Across the case studies, empowering these groups through cooperatives, financial mechanisms,
and capacity-building initiatives was identified as a critical leverage point. For instance, in Ghana, supporting
artisanal miners with renewable energy solutions and mercury recovery technologies was seen as a way to improve
livelihoods while reducing environmental harm. Similarly, in Brazil, promoting the cultural and economic
contributions of Indigenous communities was recognised as essential for both conservation and social inclusion.

Education and knowledge sharing were consistently emphasised as drivers of transformative change. The case
studies highlighted the importance of fostering collaboration among stakeholders, including producers,
policymakers, researchers, and consumers. Community-based environmental education programmes, such as
those proposed for cocoa producers in Peru, and digital platforms similar to the BIOTRAILS Learning and Action
Alliances were identified as effective tools for disseminating knowledge, building capacity, and promoting
sustainable practices. These efforts aim to create informed and empowered stakeholders across the value chains.

In sum, the BIOTRAILS case studies demonstrate that while each value chain faces unique challenges, they share
common leverage points that can drive transformative change. By addressing environmental degradation, social
inequities, and knowledge gaps, and by fostering collaboration and innovation, these value chains have the
potential to become models of sustainability.

Achieving transformative change in value chains requires targeted interventions that address environmental,
social, and economic challenges while fostering systemic shifts towards sustainability. This section outlines specific
interventions to activate leverage points in value chains, drawing on interventions identified in the case studies in
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chapter 4-7.

Environmental Sustainability Interventions

Environmental degradation is a critical challenge in many value chains. Specific interventions aim to restore

ecosystems, reduce resource exploitation, and promote biodiversity-friendly practices:

o

Agroforestry Systems and Reforestation: In (topical) agricultural value chains such as cocoa in Peru,
agroforestry systems are a key intervention to balance production with forest conservation. By integrating
crop cultivation with diverse tree species, agroforestry improves soil health, enhances biodiversity, and
sequesters carbon. Reforestation programmes, supported by financial incentives and technical assistance, can
restore degraded lands and create ecological corridors to connect fragmented habitats.

Reducing Use of Pollutants: Across agricultural and extractive value chains, excessive use of chemicals such as
fertilisers and pesticides, mercury, or antibiotics and other medicines contributes to pollution and biodiversity
loss. Interventions such as ecological farming practices and precision agriculture aim to minimise agrochemical
use while maintaining productivity. In aquaculture, reducing antibiotic use and improving feed efficiency can
significantly lower environmental impacts.

Restoring Ecological Corridors and Habitats: Interventions such as reforestation and the establishment of
ecological corridors are essential for reconnecting fragmented ecosystems affected by value chains. For
example, in Brazil's forest-based cultural products value chain, restoring degraded lands can support
biodiversity while enabling sustainable resource extraction.

Economic Equity and Empowerment

Economic inequalities within value chains often leave small-scale producers vulnerable to market fluctuations and

exploitation. Interventions in this area focus on empowering these producers and ensuring fair economic

opportunities:

o

Diversification of Production: Supporting producers in diversifying their income streams can reduce
dependency on monocultures and volatile markets.

Strengthening Cooperatives and Producer Organisations: Cooperatives play a crucial role in enabling collective
bargaining, resource sharing, and market access. Interventions include providing capacity-building
programmes and financial support to cooperatives, ensuring that producers can negotiate fair prices and
improve their economic resilience.

Traceability and Transparency Systems: Developing traceability systems can ensure responsible trade practices
and compliance with sustainability standards. These systems provide transparency across the value chain,
enabling consumers to make informed choices and rewarding producers for sustainable practices.

Financial Mechanisms: Introducing financial tools such as payments for ecosystem services, subsidies for
sustainable practices, and microloans for small-scale producers can address financial barriers to sustainability.

Social and Cultural Inclusion

Social inclusion and cultural recognition are essential for equitable and sustainable value chains. Interventions in

this area focus on empowering marginalised groups and integrating traditional knowledge:

o

Empowering Marginalised Groups: Targeted policies and programmes can empower women, Indigenous
Peoples, and other marginalised groups within value chains. For example, in Brazil, recognising the cultural
and economic contributions of Indigenous communities in forest-based product value chains can enhance
both conservation outcomes and social equity.

Community-Based Environmental Education: Education programmes can instil long-term values of
environmental stewardship and responsibility. For instance, cocoa producers in Peru can benefit from
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community-driven initiatives that promote sustainable farming practices and biodiversity conservation.

o Recognising Local Producers: Celebrating and promoting the contributions of local producers in global
markets can foster cultural pride and inclusion. Storytelling and branding around sustainable practices can
also reshape societal values and aspirations.

Technological Innovation and Responsible Investment

Technological advancements and responsible investments are important for addressing environmental and social
challenges in value chains:

o Sustainable Technologies: Investing in technologies such as wastewater treatment systems and renewable
energy solutions can reduce environmental impacts and increase efficiency. For example, in aquaculture,
innovations in feed technology can minimise nutrient pollution and optimise resource use.

o Circular Economy Principles: Introducing circular economy practices, such as recycling waste materials in
aquaculture or recovering mercury in gold mining, can reduce resource exploitation and environmental harm.
These practices also create opportunities for value addition and economic growth.

Policy and Governance Interventions

Strong regulatory frameworks and governance structures are necessary to support transformative change.
Interventions in this area focus on aligning with regulatory frameworks and fostering multi-stakeholder
collaboration:

o Strengthening Regulatory Frameworks: Enforcing existing regulations is critical, for example regulations to
prevent deforestation or the use of harmful chemicals.

o Facilitating Multi-Stakeholder Collaboration: Physical and online platforms similar to the BIOTRAILS Action
and Learning Alliances can bring together stakeholders across value chains to co-create solutions, share
knowledge, and build partnerships. Co-creation workshops and policy design labs further enable stakeholders
to develop context-specific policies and interventions.

Education and Knowledge Generation

Education and knowledge sharing are foundational for driving transformative change. Interventions in this area
aim to build capacity and disseminate best practices:

o Capacity Building Across Value Chains: Partnerships among producer organisations, universities, and research
centres can foster innovation and knowledge sharing. For example, training programmes for farmers, small-
scale miners and fishers can enhance their understanding of sustainable practices and technologies.

o Consumer Awareness Campaigns: Educating consumers about the environmental and social impacts of their
purchasing decisions can drive demand for sustainable products. Ethical branding and storytelling around
value chains can further influence consumer behaviour.

o Developing Toolkits and Roadmaps: User-friendly guides and toolkits can help stakeholders implement
sustainable practices. For instance, tools for small-scale producers can provide step-by-step guidance on
adopting biodiversity-friendly farming or production methods (see Chapter 9).

In sum, these specific interventions provide actionable pathways for addressing the environmental, social, and
economic challenges within value chains. By activating leverage points, these interventions can catalyse
transformational change in value chains more broadly.
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To enable transformative change in value chains, broader systemic leverage points are needed to complement the
specific interventions outlined in the previous section. While the specific interventions focus on actionable changes
within individual sectors, the broader leverage points in this section aim to create the enabling conditions required
for systemic transformation. These include addressing key barriers such as governance gaps, social resistance, and
the insufficient integration of biodiversity into economic planning. Drawing on the BIOTRAILS Policy Brief (D5.5),
this section outlines leverage points to align with global frameworks, foster stakeholder engagement, and embed
biodiversity into decision-making processes:

Align with Global Frameworks

National value-chain-related policies and practices must align with international sustainability commitments, such
as the Kunming-Montreal GBF. Specifically, Targets 15 (reducing businesses’ negative impacts on biodiversity) and
16 (enabling sustainable consumption choices) provide a roadmap for embedding biodiversity considerations into
economic planning and corporate responsibility frameworks.

Enhance Corporate Responsibility and Transparency

Businesses, particularly large and transnational companies, must be encouraged to monitor and disclose their
biodiversity impacts across value chains. Robust reporting systems, aligned with Target 15 of the GBF, can identify
and mitigate negative impacts while fostering a culture of sustainability and accountability. Transparency in
business operations helps overcome knowledge gaps, enabling informed decision-making by stakeholders
throughout the value chain. For example, traceability systems in sectors like cocoa production or gold mining can
provide visibility into production practices, ensuring compliance with biodiversity standards and promoting ethical
trade.

Promote Sustainable Consumption

Policies that support sustainable consumption patterns are essential for reducing the ecological footprint of value
chains. Educational campaigns can raise awareness about the environmental impacts of consumer choices and
promote sustainable alternatives. Target 16 of the GBF highlights the importance of enabling sustainable
consumption through policy frameworks. By integrating sustainability into consumer education and choice
architecture, significant shifts towards sustainable lifestyles can be achieved. For example, labelling schemes for
sustainable products or campaigns promoting biodiversity-friendly goods can guide consumers towards more
responsible choices.

Integrate Biodlversity into Economic Planning

To address governance and economic barriers to transformative change in value chains, biodiversity
considerations must be embedded in national and local economic planning processes. This includes aligning fiscal
policies and incentives with biodiversity goals, phasing out environmentally harmful subsidies, and incorporating
biodiversity into strategic environmental assessments. Such integration ensures that economic development does
not come at the expense of biodiversity. A balanced approach to growth and conservation can be achieved by
aligning economic planning with sustainability objectives, creating opportunities for biodiversity-friendly
innovation and investment in value chains.

Foster Stakeholder Engagement and Co-Design

Engaging diverse stakeholders—local communities, Indigenous Peoples, businesses, and NGOs—in the policy
development process is critical for achieving inclusive and effective change in value chains. Deliberative processes
such as co-design workshops and policy labs can build consensus and foster collective action. These participatory
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approaches ensure that policies are tailored to the needs and capacities of all stakeholders, promoting ownership
and long-term commitment to biodiversity conservation.

Capitalise on NBSAP Revisions

The ongoing revision of NBSAPs under the Convention on Biological Diversity (CBD) presents a unique opportunity
to integrate these policy recommendations comprehensively. As countries align their NBSAPs with the GBF, there
is a strategic moment to incorporate practices such as sustainable consumption, corporate responsibility, and
stakeholder engagement into these critical national plans. By embedding biodiversity conservation into national
policy frameworks, countries can ensure cohesive and effective action across sectors, addressing governance
barriers and driving transformative change.

In sum, the broader leverage points outlined above complement the specific interventions outlined in the previous
section by addressing the systemic barriers and structural challenges that hinder transformative change in value
chains. While the specific interventions target actionable changes within individual sectors, the broader
recommendations focus on creating enabling conditions through improved governance, alignment with global
frameworks, and stakeholder collaboration.
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This chapter substantially expands the collection of publicly accessible tools and toolkits identified in D2.3. The
tools and toolkits presented here can support stakeholders across value chains advance transitional pathways for
transformative change. Among other aspects, they can help stakeholders assess impacts on biodiversity and the
environment, identify dependencies, and track their progress to reduce negative impacts.

Within the scope of the BIOTRAILS project, innovative tools and toolkits have been or are currently being
developed under Work package 4 ‘Tools for Transformative Change’. These tools aim to facilitate sustainable
development along the BIOTRAILS value chains, to assist stakeholders in their decision-making and to get an
understanding of consumer behaviour and preferences. They address key areas such as biodiversity impact
assessment, urban consumption footprints, and corporate Environmental, Social, and Governance (ESG)
integration, providing actionable insights and practical solutions. By leveraging interactive features and data-
driven approaches, these tools empower stakeholders to drive meaningful change and advance sustainability
goals. These tools are presented in Table 2 below.

Table 2: Tools and Toolkits developed under the BIOTRAILS project
to address biodiversity impacts and drive transformative change

Leverage Driving
Tool Description points factors Discussion
addressed addressed
This tool
addresses a
broad

audience and
allows for easy

This behavioural interventional toolkit for
access to the

consumers was developed by DRAXIS. It

. . topic of
offers interactive features that enhance picot
. biodiversity
user engagement such as quizzes and
. . . . and the
hypothetical decision-making to make Visions of a .

LT . impact of
users aware of the biodiversity impacts of good life, individual
production and consumption. Users can latent values .

. L consumption.
demonstrate their dedication to of .
. R o . Awareness, The contained
Serious Game sustainability through a competition responsibility, .
- . . knowledge materials are
feature. By examining consumption education and e
specific to the
preferences before and after gameplay, knowledge four
patterns can be identified in the evolution generation BIOTRAILS
of players' awareness and attitudes and sharing .
o . . case studies,
offering insights into the effectiveness of .
X : . . focusing on
educational tools in altering behaviour,
. e €ocoa,
consumer attitudes, thus aiding research
. . . aquaculture,
into social influences on consumption. .
gold mining
and forest-
based

handicrafts.

Opportunities This tool for developing a framework for Total Awareness, This tool aims
for Cities to cities to assess and reduce the impact on Consumption Knowledge, to identify and
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Reduce their
Biodiversity
Impacts*

Biodiversity-
Focused ESG
Toolkit*

Behavioural
Interventional
Toolkit*

Visualisation of
Alternative
Scenarios*

biodiversity is being developed by RCN. It
looks at three scopes: local, regional and
global. The local scope assesses the city's
direct impact on nearby ecosystem, the
regional scope the effects on peri-urban
rural areas and the global scope the
hidden footprint of urban consumption
worldwide.

This toolkit is currently being developed
by DRAXIS. It aims to support corporates
to include biodiversity aspects in their ESG
policies. Therefore, it empowers
companies to assess and quantify their
biodiversity impacts based on widely
recognized standards and methodologies.
The toolkit includes a user-friendly
interactive interface and a built-in
biodiversity impact modeling tool to make
sustainability reporting more accessible
and actionable.

This tool is being developed by WR. It is
tailored to consumers and their decision-
making process to understand how
biodiversity-friendly actions can be
encouraged. This tool assesses how the
feeling of social inclusion and time
perspective influence consumer
engagement in three key behaviours: 1)
volunteering for biodiversity conservation
organisations, 2) buying local and seasonal
food products and 3) discussing the origin
of food in social circles.

This tool, being developed by EBOS,
showcases how different actions impact
biodiversity. Interactive dashboards allow
users to explore different sustainability
scenarios along the value chains. Thus,
data driven decision making can be used
to drive real change. This tool will be
available for policymakers, the educational
community, and researchers to design
effective biodiversity policies.

and Waste,
Externalities
from Trade
and Other
Telecouplings,
Inequalities,
Justice and
Inclusion in
Conservation

Responsible
Technology,
Innovation,
and
Investment,
Externalities
from Trade
and Other
Telecouplings

Latent Values
of
Responsibility,
Justice and
Inclusion in
Conservation,
Education and
Knowledge
Generation
and Sharing

Education and
Knowledge
Generation
and Sharing,
Responsible
Technology,
Innovation,
and
Investment

Infrastructure

Awareness,
Knowledge,
Technology

Awareness,
Knowledge

Awareness,
Knowledge,
Technology

address
leverage
points for
transformative
change by
empowering
cities by
addressing
both direct
and indirect
impacts of
urbanisation
and
consumption.
This tool
promotes
accountability
and
transparency
by simplifying
biodiversity
impact
assessments. It
encourages
businesses to
focus on
sustainability.
This tool
highlights the
role of social
and
psychological
factors in
consumer
behaviour. By
focusing on
inclusion and
time
perspectives, it
provides
actionable
insights into
fostering
biodiversity-
friendly habits.
This tool offers
a dynamic and
interactive way
to visualise
impacts of
policy decisions
and consumer
behaviour. It
provides a
powerful
resource for

* At the time of writing this tool is in the advanced stages of being developed. It will be available on the BIOTRAILS website soon:
https://biotrailsproject.eu/about/transformative-change-tools

Funded by

the European Union

BIZTRAILS


https://biotrailsproject.eu/wp-content/uploads/2024/05/300430_BIOTRAILS_D4.5-Biodiversity-focused-ESG-toolkit-A.pdf
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evidence-based
decision-
making.

Table 3 provides an overview of diverse tools and toolkits designed to address critical environmental challenges,
including biodiversity conservation, sustainable value chain management, and the integration of nature-related
risks into decision-making processes. These resources cater to a wide range of stakeholders, from policymakers
and businesses to financial institutions and local communities. While not exhaustive, these tools span a wide range
of applications: some tools focus on raising awareness and driving behavioural change, others provide advanced
modelling, risk assessment, and compliance frameworks to support sustainability goals. Some tools have more
specialised focuses such as biodiversity hotspots, forest ecosystems, and sustainable seafood practices. These
tools can empower users to assess their environmental impact, align with global sustainability targets, and
implement effective strategies for nature conservation and restoration.

Table 3: Publicly accessible tools addressing biodiversity impacts across sectors and value chains

Leverage
Tool Description points Tool Description

addressed
Communication
The toolkit aims to increase

awareness of the impact of It addresses a broad
common consumption patterns Latent values of audience and allows
on nature, and to drive changes responsibility, Awareness, for easy access to the
Biodiversity in consumer behaviour, business total knowledge, topic. The materials
Communicat  practices and policies toward consumption policies and are not sector-
ion Toolkit more sustainability and and waste, institutional specific nor tailored
environmental protection. It visions of a good frameworks to a specific
provides tools and information life geography or
for communicating issues around culture.

consumption and biodiversity.
Policy Impact on Biodiversity
This tool by the OECD tracks

progress towards climate goals Education and L
. . . By addressing justice
Climate and provides an overview of Knowledge ) .
. L . . . Awareness, and inclusion, these
Action country's climate action. This tool Generation and .
. . . knowledge tools create socially
Dashboard helps policymakers assess the Sharing; Justice .
. . L and environmentally
effectiveness of environmental and Inclusion in . .
L . . . sustainable policies.
policies and identify areas for Conservation
improvement.
The OECD ENV-Linkages Model Externalities
is a global economic model used from Trade and The tool shows
OECD ENV- to assess the environmental and Other Awareness, trade-offs and
Linkages economic impacts of policies. It Telecouplings; knowledge, synergies of
Model provides insights into how Responsible infrastructure environmental
policies can influence Technology, policies, providing a
biodiversity, climate change, and Innovation, and holistic perspective.
resource use. Investment

Self-Assessment of Value Chains
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The starter kit by the Bayerisches
Landesamt fur Umwelt is a guide
for the independent

Total
consumption

and waste, latent

This tool provides
assistance with
setting up an

Sustainable development of milestones in values of Awareness, individual set-by-
Supply sustainable value chain resoonsibilit knowledge, step plan for
Chains management. A visual P -, Y infrastructure companies to
. . . externalities
Starter Kit sustainable supply chain is become more
. from trade and .
developed, and companies can sustainable and
o other
develop the realization and . allows them to track
. telecouplings .
management at their own pace. their progress.
The Exploring Natural Capital ENCORE connects
Opportunities, Risks and financial systems and
Exposure (ENCORE) tool run by nature, providing
Global Canopy, UNEP FI, UNEP- Responsible actionable insights
World Conservation Monitoring Technology, for institutions to
Centre (WCMC), has a Innovation, and mitigate risks and
L. . L Awareness, . .
biodiversity module. It is tailored Investment; knowledae align with
ENCORE primarily for financial institutions Externalities infrastruc?tu’re sustainability goals.
to assist with aligning their from Trade and With its focus on
activities in the agriculture and Other agriculture and
mining sectors with important Telecouplings mining sectors it
global goals for nature, showing addresses the cocoa,
key value chain links and handicrafts and gold
examining exposure to nature- BIOTRAILS value
related risks and dependencies. chains.
This framework enables nature-
related risks and opportunity Externalities
assessment, allowing companies from trade and
to link changes to nature to the other It aims to redirect
associated risks to and from their  telecouplings; global financial flows
Taskforce . . . Awareness;
value chains. By following this latent values of towards nature-
on Nature- . . . knowledge; -
process, companies will also be responsibility; . positive outcomes
related . . infrastructure; .
. . equipped to comply with total . and to drive
Financial . . policies and . .
. emerging regulatory standards consumption N alignment with the
Disclosures . institutional .
such as the Global Reporting and waste; emerging global
(TNFD) e . frameworks : .
framework Initiative and EU Corporate Responsible reporting baselines
o Sustainability Reporting technology, and assessment
Directive. The framework also innovation and frameworks.
includes a process to develop a investment
comprehensive nature strategy
and set science-based targets.
Total
. . ti
This tool enables companies and consumprion .
. . and waste; This tool can help
investors to inform, explore, o L
externalities Technology, organisations better
assess, and respond to . .
WWF o - from trade and infrastructure, understand their
s . biodiversity risks and to prioritise . .
Biodiversity . . . other social norms and impact on the
- action for enhancing business . .
Risk Filter - S telecouplings; peers environment and
resilience and contributing to a . . .
. responsible mitigate negative
sustainable future.
technology, effects.
innovation and
investment
Impact of Value Chains on Biodiversity
Corporate This tool by Iceberg Data Lab Total Awareness CBF provides a
Biodiversity assesses biodiversity footprinting Consumption knowled e, quantitative
Footprint based on the biodiversity metric and Waste; technolog ' approach to
CBF of Mean Species Abundance. CBF  Responsible 9y biodiversity
measureme supports the decision-making Technology, footprinting,

Funded by
the European Union

BIZTRAILS


https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.umweltpakt.bayern.de%2Fdownload%2Fwerkzeuge%2Fnachhaltigkeitsmanagement%2Fstarter_kit_ppp_2022_engl.pptx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.umweltpakt.bayern.de%2Fdownload%2Fwerkzeuge%2Fnachhaltigkeitsmanagement%2Fstarter_kit_ppp_2022_engl.pptx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.umweltpakt.bayern.de%2Fdownload%2Fwerkzeuge%2Fnachhaltigkeitsmanagement%2Fstarter_kit_ppp_2022_engl.pptx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.umweltpakt.bayern.de%2Fdownload%2Fwerkzeuge%2Fnachhaltigkeitsmanagement%2Fstarter_kit_ppp_2022_engl.pptx&wdOrigin=BROWSELINK
https://encorenature.org/en
https://www.thebiodiversityconsultancy.com/insights/pioneering-framework-to-address-nature-related-risks-is-ready-to-pilot-150/
https://www.thebiodiversityconsultancy.com/insights/pioneering-framework-to-address-nature-related-risks-is-ready-to-pilot-150/
https://www.thebiodiversityconsultancy.com/insights/pioneering-framework-to-address-nature-related-risks-is-ready-to-pilot-150/
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https://riskfilter.org/biodiversity/home
https://riskfilter.org/biodiversity/home
https://riskfilter.org/biodiversity/home
https://www.icebergdatalab.com/solutions/biodiversity
https://www.icebergdatalab.com/solutions/biodiversity
https://www.icebergdatalab.com/solutions/biodiversity
https://www.icebergdatalab.com/solutions/biodiversity
https://www.icebergdatalab.com/solutions/biodiversity

nt tool process by modeling the impact Innovation, and enabling corporates
of corporates on biodiversity as Investment to identify and
well as their positive contribution address their
to biodiversity. biodiversity impacts.
Total
I Consumption The tool enhances
Barbatus supports organisations Awareness, . .
. . T and Waste; decision-making and
Barbatus in understanding the biodiversity . knowledge,
impacts of their operations and Externalities technolo encourage targeted
o P v chains P from Trade and 9 action to reduce
PPl ’ Other biodiversity loss.
Telecouplings
. . . Education and
This tool provides businesses
) e . knowledge
and financial institutions with an eneration:
overview of the most significant 9 o This tool uses data
S . externalities .
effects on biodiversity arising on economic
. . from trade and o .
from their products or services. other activities and their
Companies can enter simple data . Awareness; impact on a country
. . telecouplings; .
such as their expenditure on knowledge; level, resulting in
. . o latent values of . - . .
BioScope important commodities and the responsibility: infrastructure; limited confidence in
locations of their suppliers and, totapl Y technology the output. For a
in turn, generate a summary of . comprehensive
2 consumption . .
the activities along the value impact assessment, it
. . and waste; .
chain that may cause the biggest . will be necessary to
. R responsible
impacts on biodiversity, and take further steps.
technology,
where they occur around the . .
innovation and
world. .
investment
Tools with Specialised Focus
This tool by Birdlife International,
Conservation International, [UCN Education and IBAT provides data in
IBAT - and UNEP-WCMC offers country Knowledge an accessible format,
Integrated profiles and a data map. The Generation and Awareness, enabling informed
Biodiversity country profiles show protected Sharing, Justice knowledge decision-making for
Assessment areas and key biodiversity areas and Inclusion in conservation
Tool within a country or territory. The Conservation planning and policy
data map identifies globally development.
important areas of biodiversity.
This toolkit is provided by the Externalities
Cities4Forests Partner Forest from trade and This tool can lead to
Program which aims to connect other the creation of
. . . . Awareness, .
cities with tropical forest areas telecouplings; cooperation
. knowledge,
Partner and local communities and latent values of olicies and programmes and to
Forest supports forest conservation as responsibility, poticies opportunities for
. . . . . institutional .
Toolkit well as restoration strategies. The innovation and forest communities
o . . frameworks .
toolkit includes co-design investment; to expand business
workshops and ways towards education and and conservation
forging relationships between knowledge work.
cities and tropical forest areas. generation
. Externalities The focus on
This tool by the Global Seafood X " ! .
. . . . from trade and seafood value chain
Alliance aims to help identify and Awareness;
. . other helps to make
reduce the impact of chemicals . knowledge; . .
Seafood . . telecouplings; . informed decisions
. and diseases in global infrastructure; .
Risk latent values of . and guides target
aquaculture and shows how L policies and .
Tool . — responsibility; N policy measures to
impacts can be minimized by institutional .
. total promote sustainable
different actors such as frameworks

government, industry and
consumer.

consumption
and waste;
Responsible

aquaculture. This
tool addresses the
BIOTRAILS value
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technology, chain for fisheries
innovation and and aquaculture
investment products.

In addition to the resources listed in sections 9.1 and 9.2 above, Table 4 highlights platforms that host an even
broader range of tools and toolkits. They address biodiversity and interconnected fields such as conservation,
ecosystem management, and sustainable development. These platforms serve as comprehensive archives, offering
access to specialised resources, applications, and frameworks tailored to address diverse needs. By exploring these
platforms, users can discover additional tools and toolkits that may complement and enhance the capabilities of
the ones listed above and fit the specific needs of the user.

Table 4: Platforms offering tools addressing biodiversity impacts across sectors and value chains

Platform Description
TRADE Hub Tools Maintained by the UNEP-WCMC, this catalogue includes existing initiatives, measures,
Navigator 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.

Business Engagement The Secretariat of the CBD hosts this searchable database containing more than 300 tools
Programme and resources to help businesses and interested stakeholders integrate biodiversity and

ecosystem management into their practices. While it addresses a broad audience the
focus is on the business and biodiversity community. The database covers a wide range of
tools which can be searched by sector, topic or country. Most leverage points and driving
factors are addressed by one or more tools or toolkits in the database.

Rainforest Alliance tools These tools contain a large number of guidance materials for cocoa production.

Responsible Jewellery These tools aim to improve the environmental performance in the jewellery industry,
Council toolkits including the value chains of precious metals such as gold.
Tools Catalogue This searchable tool database by the TNFD contains more than 200 tools and other

resources. It is accessible and comprehensive, making it a valuable starting point for
exploring biodiversity-related tools and methodologies.
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This deliverable is the second output of Task 2.3 in the BIOTRAILS project, providing a comprehensive framework
for designing transitional pathways and identifying leverage points for transformative change across the four value
chains of the project: cocoa in Peru, forest-based cultural products in Brazil, fisheries and aquaculture in Greece,
and artisanal gold mining in Ghana. It builds on the leverage points framework and the AFI framework as
conceptual foundations, which are introduced as basic tools for designing pathways to transformational change.

Drawing on insights from literature reviews and four policy labs conducted in the respective regions, the document
validates and refines the leverage points identified in Deliverable D2.3. It compares leverage points identified
through literature with those emerging from stakeholder engagement, highlighting commonalities such as the
importance of sustainable practices, addressing inequalities, and fostering education, while also identifying
contrasts.

The deliverable outlines potential interventions to activate leverage points, tailored to each value chain. For each
value chain, the document also envisions positive scenarios that serve as guiding visions for stakeholders. These
scenarios illustrate how targeted interventions and systemic shifts can restore ecosystems, empower stakeholders
and producers through economic resilience, and align global trade practices with sustainability standards.

To support implementation, the deliverable proposes practical recommendations, such as agroforestry systems,
reforestation programmes, investments in responsible technology, and ecological farming practices. Empowering
marginalised stakeholder groups—such as smallholder farmers, Indigenous communities, and small-scale fishers
or miners—through cooperatives, financial mechanisms, and capacity-building initiatives is identified as a critical
leverage point across all case studies.

Beyond the individual case studies, the deliverable synthesises findings to identify broader implications and
opportunities for scalability. Key areas for upscaling include interventions to increase environmental sustainability,
economic equity and empowerment, social and cultural inclusion, technological innovation and responsible
investment and education and knowledge generation.

The deliverable also explores broader systemic leverage points critical for enabling transformative change. These
include aligning national policies with global frameworks such as the Kunming-Montreal GBF (especially Targets
15 and 16) and capitalising on the ongoing revision of NBSAPs under the Convention on Biological Diversity to
embed biodiversity considerations into national policy frameworks. Fostering stakeholder engagement through
co-design workshops and integrating biodiversity into fiscal policies are further highlighted as key enablers of
systemic change.

To facilitate action, the deliverable compiles a set of publicly accessible tools and toolkits to support stakeholders
in implementing the identified pathways for transformative change. These resources enable stakeholders to assess
biodiversity and environmental impacts, identify dependencies, and track progress in reducing negative impacts.

Looking ahead, this deliverable serves as a critical foundation for the policy recommendations to be developed
under Task 5.6 in Deliverable 5.4. These recommendations will operationalise the findings of this report in the
policy realm, ensuring that the proposed pathways and interventions can drive meaningful and systemic change.
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ANNEX I: METHODOLOGY OF POLICY LAB ON FISHERIES AND AQUACULTURE

Leverage points validation

[Allocated time for each round can be adjusted]

Goal:

The discussion should:

o ldentify and rank social, economic and environmental problems associated with the production of aquaculture products in Greece

o Develop and rank ideas on how to best solve/mitigate these problems

o Prioritize the ideas for solutions

Round Goal

Identify and rank
social, economic and
environmental
problems associated
with the production of
aquaculture products

(30

Funded by
the European Union

Prompts

To facilitate the discussion, the moderator may prompt the following
subject areas. It is, however, important that the discussion is not
restricted by these subject areas and the moderator should encourage
participants to go beyond them.
Some prompts to be considered:

excessive use of pharmaceuticals and vaccines
infectious diseases and parasites

competition for land, water and energy with other resource
uses

effects of climate change

unsustainable feed (fish meal)

eutrophication (excessive growth of algae)
increased antibiotic resistance

habitat loss and degradation

harm to other species (e.g. seabirds)
introduction of invasive alien species

others?

Procedure

Focus group discussion

Problems to be pinned on pinboard, then to be ranked,
and then to be clustered into 3 categories (social,
economic and environment)




Possible prompts (Participants may fill these broad descriptions with
more concrete ideas/examples. Again, participants should be free to go
beyond these prompts.)

e raise awareness and social acceptance for organic
aquaculture products that come from sustainable sources
and contribute to restoring marine biodiversity levels

e 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.

e Create a comprehensive traceability system to increase
transparency for consumers to obtain full information on
aquaculture products.

e Improve social responsibility, accountability and ethical

e Spilt into 3 smaller groups (ideally 5-7 participants each),
one on each social economic and on environmentai
problems identified in Round 1.

Develop ideas on how practices via support policies aimed towards aquaculture . .
. . . . e Group membership should rotate twice to ensure that
2 to best solve/ mitigate producers and intermediaries. Use environmental law and .. S
o . . . each particjpant can provide input to each cluster.
(45'-60") these problems implementation to regulate and enforce these policies.

e /deally, this results in specific solutions for each of the

P li ial inclusion, fai )
o romote gender equality, social inclusion, fair trade and problems brought up in Round 1.

equitable benefit-sharing among producers, workers,
consumers and communities.

e  Minimise the negative impacts of production on water
quality, habitat degradation, disease transmission or genetic
interactions with wild populations.

e Account for the environmental and social costs incurred by
the overuse of antibiotics in aquaculture

e 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

e increase public education about aquaculture and the knock-
on effects of consumer choices on marine biodiversity

Difficulty of implementation could depend on e.g. the following factors:

Prioritize the ideas for e is governmental support needed - S .
3 . . . e Participants should prioritize the each of the solutions
, solutions e which people need to be included . . . .
(309 . . discussed in Round 2, using the following graph:
e is a major investment needed
e etc
Funded by

the European Union



Funded by
the European Union

High

Impact

Low

Difficulty of
Implementation

High




Table 5: Proposed Leverage Points for Sustainable Cocoa Production based on literature review (Source: Deljverable D2.3)

Category

Visions of a
Good Life

Total
Consumption
and Waste

Latent Values
of
Responsibility

Inequalities

Justice and
Inclusion in
Conservation

Externalities
from Trade
and
Telecouplings

Responsible
Technology,
Innovation,
and
Investment

Education and

Knowledge
Generation

Funded by

Leverage

Point

Raise consumer
awareness on
impacts of cocoa
production and
promote ethical
business models.

Use existing
agricultural areas for
cocoa; incentivise
rational fertiliser use.

Promote
agroforestry systems
to reduce forest
pressure and restore
degraded lands.

Address inequalities
in cocoa trade;
promote farm-level
diversification and
collective action.

Highlight
environmental
responsibility and
local producer
inclusion in cocoa
consumption.

Account for
environmental and
social costs of cocoa
production and
trade.

Provide assistance
to promote
sustainable
production systems
and restore
ecological corridors.
Strengthen
cooperation for
sustainability
transformation;

the European Union

Explanation

This leverage point aims to reshape consumer perceptions by highlighting the
unsustainable aspects of conventional cocoa production and encouraging a
shift towards ethical practices that support environmental conservation. By
raising awareness, consumers can make informed choices that drive demand
for sustainably produced cocoa, which in turn incentivises producers to adopt
better practices.

Encourages the efficient use of existing agricultural lands to prevent
deforestation and promotes responsible fertiliser use to minimise
environmental impact. By optimising land use and fertiliser application, cocoa
production can become more sustainable without expanding into forested
areas, thereby preserving biodiversity and reducing greenhouse gas emissions
associated with land conversion.

Advocates for agroforestry as a sustainable production method that enhances
biodiversity and restores degraded lands, thereby reducing deforestation
pressure. Agroforestry systems integrate cocoa cultivation with tree planting,
which improves soil health, increases carbon sequestration, and provides
habitat for diverse species, contributing to ecological restoration and
sustainable land management.

Targets inequality within the cocoa sector by fostering diversification and
collective action to empower farmers and enhance resilience against market
fluctuations. By diversifying products and supporting farmer cooperatives, the
leverage point aims to mitigate risks associated with price drops and
phytosanitary challenges, while strengthening farmers' positions in the value
chain through collective bargaining and shared resources.

Emphasises the importance of local consumption and cultural appreciation of
cocoa, integrating environmental and social responsibility into conservation
efforts. By promoting local cocoa products, the leverage point supports
regional economies and encourages practices that are inclusive of local
producers, fostering a sense of community stewardship and commitment to
sustainable production.

Encourages comprehensive accounting of trade-related externalities to foster
sustainable practices and reduce negative environmental impacts. By
recognising the full environmental and social costs, including deforestation,
pollution, and greenhouse gas emissions, stakeholders can implement
strategies to mitigate these impacts, ensuring that trade practices align with
sustainability goals and contribute positively to the regions involved.
Supports technological and financial initiatives that enhance sustainable cocoa
production and restore ecological connectivity. Technical assistance and
investment in cloned plant material adapted to local conditions can improve
disease resistance and productivity, while restoring ecological corridors through
agroforestry systems ensures habitat connectivity, benefiting both biodiversity
and agricultural resilience.

Advocates for collaborative efforts to improve knowledge sharing and system
monitoring, accelerating the shift towards sustainable cocoa production
practices. By engaging producer organisations, SMEs, universities, and research
centres, the leverage point aims to foster innovation and best practices, while
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implement audit
and traceability
systems.

audit and traceability systems ensure accountability and transparency in
production processes, enhancing the overall sustainability of the cocoa value
chain.

Table 6: Proposed Leverage Points for Sustainable Cocoa Production based on policy lab held in Ucayalj, Peru October 2024

Category

Visions of a
Good Life

Total
Consumption
and Waste

Latent Values
of
Responsibility

Inequalities

Justice and
Inclusion in
Conservation

Externalities
from Trade
and Other
Telecouplings

Responsible
Technology,
Innovation,
and
Investment

Funded by

Leverage Point

Regional policy on good
living as a component in
investment projects

Diversification of
products for markets
(International, national,
regional), economic
incentives

Reforestation program

Agroforestry Systems and
Agrosilvopastoral Systems

Ecological production

Preventive campaigns
(Awareness and anti-
corruption)

Environmental education

Appropriate financing
from the National
Government and regional
Government

Support and user-friendly
roadmaps for
entrepreneurs

Training professionals

Regulations for forest
fires and illegal hunting

Alternative crops and
regulations for illegal
hunting

Implement geolocation
traceability systems,
blockchain systems,
market requirements
(such as the EU
Deforestation Regulation)
Research packages,
technologies, validation
of the package,
certification (IIAP, INIA,
CITES)

the European Union

(Source: Deliverable D5.3)

Explanation

This leverage point aims to reshape societal values by integrating the
concept of "good living" into regional policies, promoting sustainable
and equitable ideals. It addresses the challenge of a lack of
understanding of good living.

Encourages systemic changes in production patterns to reduce waste
and promote sustainability, addressing limited market access by
aligning with sustainable practices.

Aims to restore ecological balance and reduce wasteful land use
practices, tackling deforestation challenges by promoting ecological
restoration.

Promote sustainable land use and reduce monoculture impacts,
addressing soil degradation and biodiversity loss by integrating
diverse agricultural practices.

Reduces pollution and waste from agrochemical use, promoting
sustainable practices and responding to pollution challenges.
Encourage responsible behaviour and foster a culture of stewardship
and accountability, addressing inadequate state control and oversight
by promoting transparency and ethical practices.

Instills values of responsibility and promotes long-term behavioural
change, targeting droughts and environmental degradation by
educating communities on sustainable practices.

Addresses financial inequalities by providing access to necessary
resources, tackling limited access to financing and ensuring equitable
economic participation.

Facilitates business formalisation and supports equitable economic
participation, addressing the cumbersome process of business
formalisation.

Enhances capacities and skills, promoting inclusivity and fairness,
responding to the lack of development in human resources.
Ensure conservation efforts are just and culturally appropriate,
addressing deforestation and illegal activities by promoting fair
conservation practices.

Promote inclusive conservation practices, targeting illicit crop
cultivation and hunting by providing sustainable alternatives and
enforcing regulations.

Addresses externalities by ensuring traceability and responsible trade
practices, tackling the lack of traceability in production and ensuring
sustainable and ethical global trade practices.

Supports sustainable technological advancements and investments,
addressing the limited availability of native seeds and biodiversity by
promoting research and innovation.
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Transformation of
wastewater discharge

Education and -
Research, communication

Knowledge and knowledge sharing
Generation with the communit
and Sharing !

Funded by
the European Union

Promotes innovative solutions to reduce environmental impact,
tackling the challenge of wastewater discharge and ensuring
environmentally friendly industrial processes.

Fosters knowledge generation and sharing to support sustainable
development, addressing the lack of education about biodiversity
resources and promoting informed and sustainable consumption
habits.
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ANNEX Ill: FOREST-BASED CULTURAL PRODUCTS/ BRAZIL:
LEVERAGE POINTS IDENTIFIED BY LITERATURE REVIEW
AND THROUGH POLICY LAB

Table 7: Proposed Leverage Points for Sustainable Production of Forest-Based Cultural Products, based on literature review

Category
Visions of a Good
Life

Total
Consumption and
Waste

Latent Values of
Responsibility

Inequalities

Justice and
Inclusion in
Conservation

Externalities from
Trade and
Telecouplings

Responsible
Technology,
Innovation, and
Investment

Education and
Knowledge
Generation

Funded by
the European Union

Leverage Point
Raise awareness about
positive impacts of
forest-based products
and recognise
Indigenous
stewardship.

Reduce resource use,
explore alternatives,
and share knowledge
on resource and waste
management.

Promote production
as a means of
fostering responsibility
and stewardship for
nature.

Address inequalities of
Indigenous Peoples,
promote inclusion, fair
trade, and equitable
benefit sharing.

Engage stakeholders
to respect Indigenous
rights and include
them in conservation
decisions.

Improve traceability
and protect producers
from piracy and
telecouplings.

Expand market access
through technology
and infrastructure for
Indigenous
communities.

Support research,
education, and
extension services to

(Source: Deliverable D2.3)

Explanation

This leverage point aims to highlight the beneficial social and
environmental impacts of producing forest-based cultural products,
emphasising the role of Indigenous women and their communities in
sustainable resource use. Recognising Indigenous communities as
stewards of the land underscores their critical role in preserving and
healing landscapes, fostering a deeper appreciation of their
contributions to environmental conservation.

Encourages artisans to minimise resource consumption and waste
generation by exploring alternative materials and sharing best
practices in resource management. This approach fosters
collaboration among artisans, enhancing sustainability through
collective efforts to reduce environmental impact and optimise
resource use.

Advocates for the production of forest-based cultural products as an
activity that instils a sense of responsibility, care, and stewardship for
nature among producers and communities. By framing production
as a form of environmental stewardship, this leverage point
encourages sustainable practices and a deeper connection to natural
resources.

Targets social and economic disparities between Indigenous Peoples
and non-Indigenous Brazilians by promoting inclusion, sustainable
resource use, and equitable benefit sharing. Encouraging the
formation of producer cooperatives enhances artisans' pricing power
and supports fair trade practices, ensuring that benefits are
distributed fairly along the value chain.

Emphasises the importance of engaging all stakeholders in the value
chain, from traders to consumers, to ensure that Indigenous
producers' rights are respected and protected. Including Indigenous
Peoples as active participants in conservation decision-making
fosters justice and inclusion, empowering them to contribute their
knowledge and perspectives to environmental stewardship efforts.
Encourages the enhancement of traceability systems to safeguard
Indigenous producers from product piracy and negative impacts of
telecoupling. By ensuring the authenticity of forest-based cultural
products, this leverage point aims to protect producers' intellectual
property and support ethical trade practices that recognise and
reward Indigenous craftsmanship.

Supports the provision of basic infrastructure, such as mobile
telephone services and broadband internet, to enable Indigenous
communities to directly engage in the online market for their
products. This leverage point seeks to empower producers by
expanding their access to broader markets, facilitating innovation
and investment in sustainable production and trade practices.
Advocates for comprehensive education and training initiatives that
involve all stakeholders, enhancing market engagement for
Indigenous producers. By increasing public awareness of Indigenous
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enhance market
engagement and
public awareness.

Peoples' role in conserving the Amazon rainforest, this leverage
point fosters greater appreciation and support for sustainable
practices, ensuring that producers are well-equipped to participate
in the market and contribute to conservation efforts.

Table 8: Proposed Leverage Points for Sustainable Production of Forest-Based Cultural Products, Based on policy lab held in
Rondonia, Brazil, October 2024 (Source: Deliverable D5.3)

Category

Visions of a
Good Life

Total
Consumption
and Waste

Latent Values
of
Responsibility

Inequalities

Justice and
Inclusion in
Conservation

Funded by

Leverage Point

Recognition of women
as artisans, traders, and
businesswomen

Internal cultural
strengthening

Raising awareness
about the work of
women artisans

Planting of native
species, seed collection
program, and
community nurseries

Native plant rescue
Reforestation
Awareness (general)

Payment for
Environmental Services

Educational work in
schools

Training for indigenous
women

Ensure a representative
number of women in
the statutes of
organizations

Empowerment of
women to occupy
spaces in general

Involvement of men in
discussions about
women's work

Mobilization and state
positioning to
guarantee FPIC

the European Union

Explanation

Reshapes societal values by promoting gender equality and recognising
women's economic contributions, challenging traditional roles.

Aligns with redefining societal aspirations by valuing and preserving
indigenous culture, promoting pride in cultural heritage.

Shifts societal views towards appreciation and support of diverse roles,
fostering a more inclusive vision of community success.

Reduces ecological footprints by promoting biodiversity and
sustainable land use, aligning with circular economy practices.

Minimises ecological disturbance and supports sustainability by
preserving native species, crucial for maintaining ecological balance.

Helps restore ecological integrity and counteracts wasteful land-use
practices, contributing to a sustainable environment.

Fosters a culture of stewardship and accountability, motivating
individuals and communities to act responsibly.

Taps into values of responsibility by financially incentivising
conservation efforts, encouraging responsible environmental
management.

Instills values of environmental and social responsibility in education,
promoting long-term behavioural change and a culture of
sustainability.

Addresses gender inequalities by empowering women with skills and
opportunities, promoting inclusivity and fairness.

Tackles systemic inequalities by ensuring women's voices are heard and
represented in decision-making processes.

Encourages women to take up leadership roles, addressing social
inequalities and supporting a more equitable distribution of power.

Ensures conservation and development efforts are inclusive and
equitable by involving all genders in discussions.

Ensures Free, Prior, and Informed Consent (FPIC), empowering

Indigenous Peoples and Local Communities, making conservation
efforts more just and culturally appropriate.
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Externalities
from Trade
and Other
Telecouplings

Responsible
Technology,
Innovation,
and
Investment

Education and
Knowledge
Generation
and Sharing

Funded by

Partnership with
shipping companies

Make arrangements
with customers about
order shipping times

Programs, projects, and
policies that facilitate
resources to invest in
production

Access to credit and
craft-specific projects

Promote
meetings/workshops to
strengthen women's
groups

Better understanding of
the craft trade and
actors involved

the European Union

Addresses externalities of trade by improving logistics and reducing
negative impacts, ensuring fair trade practices.

Minimises environmental impacts and promotes responsible

consumption and trade practices by managing logistics effectively.

Supports ecological integrity and economic development by investing
in sustainable production technologies.

Encourages innovation and responsible investment by providing
financial resources for sustainable projects, aligning with sustainability
goals.

Fosters knowledge sharing and capacity building, essential for
empowering communities to engage in sustainable practices.

Enhances artisans' ability to engage effectively in markets by educating
them about trade dynamics, promoting sustainable economic practices.
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ANNEX IV: FISHERIES AND AQUACULTURE/GREECE:
LEVERAGE POINTS IDENTIFIED BY LITERATURE REVIEW
AND THROUGH POLICY LAB

Table 9: Proposed Leverage Points for fisheries and aquaculture production based on literature review (Source: Dellverable

D2.3)

Category
Visions of a Good
Life

Total Consumption
and Waste

Latent Values of
Responsibility

Inequalities

Justice and Inclusion
in Conservation

Externalities from
Trade and Other
Telecouplings

Responsible
Technology,
Innovation, and
Investment

Education and
Knowledge
Generation

Funded by
the European Union

Leverage Point

Use education and
knowledge generation and
sharing to raise awareness
and social acceptance for
organic aquaculture
products.

Aim for circular economy
principles within aquaculture
production.

Improve social responsibility,
accountability, and ethical
practices through supportive
policies.

Promote gender equality,
social inclusion, fair trade,
and equitable benefit-
sharing.

Minimise the negative
impacts of production on
ecosystems.

Account for environmental
and social costs from trade
and production practices.

Invest in research and
development for sustainable
aquaculture operations.

Support research, education,
training, extension, and
communication activities.

Explanation

Organic aquaculture products from sustainable sources
contribute to restoring marine biodiversity levels.
Sustainable aquaculture also provides food security,
nutrition, and livelihoods for local communities, fostering a
vision of a good life that aligns with environmental
stewardship and social wellbeing.

Circular economy practices, such as using waste from one
production system as input for another or relying on
renewable energy sources, minimise waste and promote
resource efficiency. Incentives and capacity building
encourage producers to adopt sustainable practices. A
comprehensive traceability system ensures transparency,
enabling consumers to make informed choices about
aquaculture products.

Policies aimed at aquaculture producers and intermediaries,
combined with environmental law and its enforcement,
enhance accountability and ethical practices in the industry,
fostering a culture of responsibility and sustainability.
Addressing inequalities ensures that producers, workers,
consumers, and communities benefit equitably from
aquaculture activities, fostering a socially inclusive and fair
industry.

Sustainable aquaculture practices reduce negative impacts
such as water quality degradation, habitat loss, disease
transmission, or genetic interactions with wild populations,
ensuring that conservation efforts are both socially just and
environmentally sustainable.

Overuse of antibiotics in aquaculture and the environmental
and social impacts of importing feed ingredients or
exporting products must be addressed. This includes
considering resource use, environmental degradation, and
social wellbeing in other regions or countries.

Investments in R&D reduce environmental risks, dependency
on fishmeal, and improve aquaculture operations. This
supports the development of sustainable fish farming
practices, as highlighted by studies such as Carvalho &
Guillen (2021) and the Federation of Greek Maricultures
(2020).

Public education about aquaculture and the effects of
consumer choices on marine biodiversity is essential.
Activities involving producers, workers, consumers,
communities, and policymakers increase awareness and
foster sustainable practices, as noted by Schlag & Ystgaard
(2013).
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Table 10: Proposed Leverage Points for fisheries and aquaculture products. Based on policy Lab held in Athens, Greece,
January 2024 (Source: Deliverable D5.3)

Category Leverage Point Explanation
Educating consumers about the benefits and sustainability of Greek
farmed fish reshapes societal values towards supporting sustainable

Increase consumer .
aquaculture. This addresses challenges related to consumer

awareness . . . . o
.. misconceptions and promotes sustainable consumption within the
V|5|ons.of a T
Good Life By educating future stakeholders about sustainable aquaculture
Organizing relevant practices, this solution fosters a vision of a good life that includes
activities in schools environmental stewardship and informed consumption choices,
addressing the need for awareness and education in sustainability.
This leverage point addresses waste management challenges in the
Circular economy and waste aquaculture sector by promoting recycling and reducing production
management, esp. on the costs, thereby minimizing ecological footprints and supporting
Total Greek islands sustainable practices, tackling issues of waste disposal and high
Consumption production costs.
and Waste Reducing packaging waste throughout the aquaculture value chain
Eliminate packaging from all supports sustainability and aligns with circular economy practices,
stages helping to decrease environmental impacts and addressing challenges

related to waste management and resource efficiency.

Encouraging transparency and communication fosters a culture of
accountability and responsibility among stakeholders in the aquaculture
industry, for example with a view to addressing issues related to fish
health and ensuring sustainable practices, thereby enhancing public
trust in the industry.

By providing common land facilities, this solution promotes fairness and

Latent Values of Public transparency, open
Responsibility discussion for fish diseases

Inequalities Shared facilities between inclusivity within the Greek aquaculture sector, allowing smaller

9 fish farming companies companies to access resources and compete effectively, addressing

challenges related to resource allocation and economic disparities.
. . ) . This approach ensures that conservation efforts are socially just and
Justice and Installation of fish farming > aPP . . . . yJ
.. o environmentally sustainable, reducing conflicts with coastal land use and
Inclusion in units in the open sea, far . . . . .
. . preserving marine habitats in Greece, addressing challenges related to

Conservation from the coastline

spatial competition and environmental impacts.

By sourcing locally, this solution reduces environmental footprints
associated with transportation, addressing externalities and supporting
local economies in the Greek aquaculture value chain, tackling
challenges related to supply chain sustainability and economic
dependency.

Investing in renewable energy for Greek fish farms supports
Renewables (land-based) in  sustainability goals and reduces reliance on non-renewable energy

Externalities

from Trade and  Use local suppliers of
Other fishfeed
Telecouplings

Responsible fish farm production units sources, promoting ecological integrity and addressing challenges
Technology, related to energy consumption and environmental impacts.
Innovation, and Promoting innovative fish feed sources reduces dependency on
Investment Use of alternative sources traditional fishmeal which is imported from places such as Peru

for fish feed (e.g. insects) addressing challenges related to resource depletion and feed supply

sustainability.
Modernizing spatial planning with new data ensures informed decision-

Education and . . .
making and supports sustainable development in the aquaculture

Knowledge Development of new spatial - L

R . sector, addressing space management challenges and optimising
Generation and  planning . . L .
Sharing resource use, thereby enhancing planning efficiency and environmental

compatibility.

Funded by
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ANNEX V: ASM GOLD/GHANA: LEVERAGE POINTS
IDENTIFIED BY LITERATURE REVIEW AND THROUGH
POLICY LAB

Table 11. Proposed leverage points for sustainable ASM gold production based on literature review (Source: Deljverable

Category
Visions of a Good
Life

Total Consumption
and Waste

Latent Values of
Responsibility

Inequalities

Justice and
Inclusion in
Conservation

Externalities from
Trade and
Telecouplings

Responsible
Technology,
Innovation, and
Investment

Education and
Knowledge
Generation

Funded by
the European Union

Leverage Point
Change consumer
preferences towards
sustainable and ethical
gold choices.

Reduce gold extraction and
increase efficiency and
circularity in its use.

Encourage corporate social
responsibility and
accountability across the
gold value chain.

Address inequalities
driving illegal or informal
gold mining.

Engage local communities
and Indigenous Peoples
affected by gold mining.

Account for the
environmental and social
costs of gold trade across
regions and countries.

Develop and adopt
environmentally-friendly
mining technologies and
practices.

Increase consumer
awareness and improve
data availability and
transparency.

D2.3)

Explanation

Encourages a shift in consumer values to reduce demand for
gold or favour recycled and certified gold. This leverage point
aims to align consumer behaviour with sustainability goals,
creating market incentives for ethical and environmentally
friendly practices in gold production and trade.

Promotes strategies to minimise the extraction, use, and
waste of gold by increasing the efficiency and circularity of
gold production and consumption. This approach supports
the transition to a more sustainable gold value chain by
reducing environmental impacts and conserving resources.
Advocates for greater corporate accountability among gold
producers, traders, retailers, investors, and financiers. This
leverage point highlights the importance of ethical business
practices and transparency in reducing the negative impacts
of gold mining and trade on biodiversity and human
wellbeing.

Focuses on tackling the social and economic inequalities that
lead to illegal or informal gold mining, which often results in
severe biodiversity loss and human suffering. By addressing
these root causes, this leverage point seeks to promote
equitable benefits and sustainable livelihoods for
communities affected by gold mining.

Emphasises the need to respect and protect the rights and
benefits of local communities and Indigenous Peoples who
depend on or manage biodiversity-rich areas impacted by
gold mining. This leverage point calls for inclusive
conservation practices that empower these groups as key
stakeholders in biodiversity management and decision-
making.

Encourages the recognition and mitigation of the
environmental and social costs associated with gold trade,
including deforestation, pollution, conflict, and displacement.
By addressing these externalities, this leverage point supports
more sustainable and ethical practices throughout the global
gold value chain.

Supports the development and adoption of technologies and
practices that minimise the environmental impacts of gold
mining, such as mercury-free techniques and the use of borax
as a substitute for mercury. These innovations aim to reduce
pollution and improve safety for workers and ecosystems
affected by gold mining.

Advocates for raising consumer awareness about biodiversity
impacts of their choices, while supporting research and data
collection to improve transparency, traceability, and
monitoring along the gold value chain. This leverage point
seeks to empower consumers and businesses with knowledge
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needed to drive sustainable practices and accountability.

Table 12: Proposed leverage points for ASM gold production. Based on policy lab held in Kumasi, Ghana, November 2023

Category

Visions of a
Good Life

Total
Consumption
and Waste

Latent Values
of
Responsibility

Inequalities

Justice and
Inclusion in
Conservation

Externalities
from Trade
and Other
Telecouplings

Responsible
Technology,
Innovation,
and
Investment

Education
and

Knowledge

Funded by

Leverage Point

Creation of job
opportunities (esp. for
the youth)

Community education
on the need to conserve
forests

Mechanise agriculture,
intensification/precision
agriculture

Enforcement of waste
and management laws

Training miners on best
practices that are
environmentally friendly

Awareness raising in
schools

Alternative livelihoods

Build capacity in
institutions for
transparency and
accountability

Enforcement of buffer
zone policies

Prosecution of illegal
operators

Promote aquaculture

Ban mining near rivers
and streams

Increase climate finance
for adaptation strategies

Provision of fire
management,
equipment for range
officers

Agricultural extension
training

the European Union

(Source: Deliverable D5.3)

Explanation

This leverage point reshapes societal values by promoting economic
empowerment and reducing dependency on unsustainable practices. It
addresses challenges like poverty and labor shortages by providing
stable employment and enhancing well-being.

By fostering community understanding of forest conservation, this
leverage point helps redefine societal aspirations towards ecological
balance and sustainability, addressing challenges such as habitat
destruction and wildlife preservation.

These practices aim to reduce waste and improve efficiency in
agricultural production, addressing challenges like food insecurity and
crop failure by aligning with circular economy principles.

This leverage point targets the reduction of waste through better
management practices, addressing issues like pollution and land
degradation, thereby decreasing ecological footprints.

Encourages the adoption of responsible mining practices, fostering a
culture of environmental stewardship and addressing challenges like
land degradation and water pollution.

Promotes values of responsibility by educating young people on
sustainable practices and the importance of environmental
conservation, tackling social challenges related to mining such as drug
abuse and vulnerability to disease outbreaks.

Provides diverse economic opportunities, addressing inequalities by
reducing overdependence on natural resources and promoting inclusive
economic participation, tackling challenges like poverty and labor
shortages.

Enhances institutional capacities to address corruption and promote
fairness, tackling social inequalities and ensuring that all members of
society can engage in sustainable practices.

Ensures conservation efforts are just and protect critical habitats,
involving local communities in sustainable land management and
addressing challenges like habitat destruction and illegal mining.
Promotes justice by holding violators accountable and protecting
community resources, addressing challenges like illegal mining and
deforestation.

Addresses the externalities of water pollution and overfishing by
providing sustainable alternatives that reduce pressure on wild fish
stocks, tackling challenges like degraded fisheries and food insecurity.
Mitigates negative environmental impacts, ensuring that local actions
do not adversely affect distant ecosystems, addressing challenges like
water pollution and land degradation.

Supports investment in technologies and practices that enhance
resilience to climate change, addressing challenges like lack of climate
finance and promoting sustainability.

Invests in technologies and resources to manage and prevent wildfires,
ensuring ecological integrity and addressing challenges like wildfires
and habitat destruction.

Provides farmers with knowledge and skills to adopt sustainable
practices, ensuring informed decision-making and addressing
challenges like lack of land resources for agriculture.

BIZTRAILS


https://biotrailsproject.eu/wp-content/uploads/2025/04/BIOTRAILS_D5.3_Impact-assessment-replication-guidelines-and-policy-recommendations-A_final.pdf

Generation . Enhances knowledge and skills within law enforcement to effectively
X Build law enforcement . .
and Sharing o manage and protect environmental resources, addressing challenges
capacities oo
like inadequate state control and enforcement.

Funded by
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