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1 EXECUTIVE SUMMARY 

Deliverable 5.6 presents the final Policy Brief of the BIOTRAILS project and concludes Task 5.6, “Impact Analysis, 

Replication Guidelines and Policy Recommendations”. While Deliverable 5.5 provided high-level policy 

recommendations this document synthesises the core findings from each of the four project’s four value chains: 

(1) cocoa production in Peru, (2) forest‑based cultural products created by Indigenous communities in Brazil, (3) 

fisheries and aquaculture in Greece, and (4) artisanal and small‑scale gold mining in Ghana. It provides actionable, 

stakeholder‑validated recommendations to support transformative change in production and consumption 

systems while strengthening biodiversity protection, social equity and long‑term resilience. 

The Policy Brief builds directly on analytical work carried out under Work Packages 2, 3 and 5, including the 

identification of leverage points (Deliverables 2.3 and 2.4), updated environmental impact modelling (Deliverable 

3.6), and the mapping of existing policies and governance gaps (Deliverables 5.1 and 5.3). A central feature of the 

approach is the use of policy laboratories in all four countries, which brought together government 

representatives, value‑chain actors, civil society organisations and researchers to validate findings, co‑design 

pathways for change and ensure that the final recommendations are realistic, politically feasible and grounded in 

local priorities. 

Across all cases, the analysis shows that biodiversity loss, climate pressures and social inequities are reinforced by 

structural governance challenges, weak coordination between institutions, limited transparency and misaligned 

incentives. The leverage points identified through the BIOTRAILS methodology reveal where targeted 

interventions can unlock positive feedbacks, for example, by strengthening land‑use governance, empowering 

women and Indigenous groups, improving transparency and traceability, expanding sustainable livelihood 

alternatives, and increasing the uptake of circular and resource‑efficient practices. 

Chapters 4 to 7 of the policy brief outline the impacts, transitional pathways and policy recommendations for each 

value chain. These recommendations address the specific drivers of degradation and inequality in each context, 

while also aligning with national biodiversity strategies and key targets under the Kunming–Montreal Global 

Biodiversity Framework. This alignment ensures that the proposed measures not only respond to local needs but 

also reinforce national commitments on ecosystem restoration, sustainable consumption and production, 

transparent governance and inclusive participation. 

The Policy Brief also highlights the role of the BIOTRAILS toolkits, namely the Visualisation Tool and Policy 

Simulator, the ESG Biodiversity Toolkit and the Serious Game, in supporting implementation. These tools enable 

policymakers, businesses and citizens to explore impacts, test interventions, improve monitoring and strengthen 

communication and behavioural change. Together, they complement the recommendations by offering practical 

means to translate policy ambitions into measurable action. 

BIOTRAILS introduces indicators based on the Attitude–Facilitators–Infrastructure framework to track how policy 

recommendations are put into practice. The indicators measure changes in awareness, institutional capacity, and 

governance needed for transformative action, supporting transparent reporting towards national and Kunming–

Montreal Global Biodiversity Framework target. 

The Policy Brief concludes with a set of cross‑cutting recommendations that emerged from comparing the four 

value chains and from a dedicated international policy laboratory. These recommendations emphasise the need 

for coordinated governance across ministries, predictable funding and enforcement, strong stakeholder 

participation, improved access to data and evidence, and a shift toward production models that restore 

ecosystems while supporting livelihoods. 

Overall, Deliverable 5.6 provides a coherent and actionable roadmap for governments and other stakeholders 

seeking to advance sustainable value‑chain transformation and to implement their national biodiversity 

commitments in practice.  
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2 INTRODUCTION 

2.1 MAPPING BIOTRAILS OUTPUTS 

This section presents the BIOTRAILS’ Grant Agreement (GA) commitments, as extracted from the formal 

deliverable and task description, with respect to their outputs and work to be carried out.  

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

BIOTRAILS GA 

Component Title 

BIOTRAILS GA Component 

Outline 

Respective 

Document 

Chapter(s) 

Justification 

DELIVERABLE 

D5.6 Policy Brief (B) 

 

This deliverable refers to task 5.6. The final version of the policy brief will provide general guidelines containing guidance 

and policy recommendations for implementing the BIOTRAILS tools and solutions in different contexts. It will be based on 

the critical synthesis of the case studies' results. 

TASK 

Task 5.6 Impact Analysis, 

Replication Guidelines 

and Policy 

Recommendations 

Task 5.6 will analyse the impact of 

the BIOTRAILS case studies, and 

provide guidelines for replication. 

Also, this task will focus on 

underlying drivers of unsustainable 

production, trade and consumption 

patterns that can stop and reverse 

biodiversity loss.  

Chapters 4-7, 

Chapter 10 

Chapters 4-7 summarise the 

social and environmental 

impacts of the four case 

studies, as detailed in 

Deliverable D5.3. 

 

Chapter 10 provides the 

overall conclusions. 

The scope of the recommendations 

will include organisational issues 

(vertical and horizontal 

mainstreaming), policy 

interventions (hard & soft policies; 

including policies supporting 

biodiversity-friendly public 

procurement) and cross-sectoral 

partnerships and cooperation 

(between public, private and civil 

sectors). The latest insights on 

mainstreaming biodiversity will 

be applied and tailored to the 

aforementioned case studies. 

Potential criteria for selecting 

Chapter 10 

Highlights the need for 

coordination across 

ministries and governance 

levels; emphasises 

strengthening institutional 

collaboration and reducing 

fragmentation 
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appropriate entry points and 

proposed activities are: a) biggest 

impact in the life cycle of the 

observed product/ urgency of rapid 

action; b) scalability and velocity of 

achieved positive implications (at 

regional/international level); c) 

probability of implementation: (1) 

“window of opportunity” (e.g. 

planned revision of 

National/Subnational 

Biodiversity Strategies and Action 

Plans or specific regulation), (2) 

“agenda-setting” (e.g. strong 

advocacy for a systemic change) 

and (3) “innovation potential” (e.g. 

market/trade opportunities); and d) 

minimised risk of negative trade-

offs or rebound effects. It is 

important to note that the 

recommendations will be proposed 

as a set and their interdependencies 

will be made transparent (including 

the eventual expected 

participation/engagement of 

essential stakeholders). This also 

applies to their inter-/trans-

connection between different 

levels of policy-making, i.e., 

national (sub-national), regional, 

global / EU-level and non-

governmental institutions (private 

sector associations and multi-

stakeholder associations). To 

monitor the success of the eventual 

implementation of the provided 

policy recommendation, a set of 

SMART/RACER indicators will be 

proposed (also addressing the 

reporting responsibilities), 

considering also the proposed 

attitude-facilitators-

infrastructure approach. The 

proposed recommendations will be 

discussed and co-designed with 

the target groups and affected 

stakeholders. Therefore, a series of 

policy design labs will be organised 

in the case study countries and on 

the international level – e.g., in 

cooperation with UNEP/OnePlanet 

network, EU Business @ 

Biodiversity Platform, CBD Global 

Partnership for Business and 

Biodiversity (GPBB) or One Planet 

Business for Biodiversity (OP2B). 

Chapters 4-7 

4.3, 5.3, 6.3, 7.3: Provide 

regulatory, financial, 

educational and governance 

interventions for each value 

chain. 

 

Recommend collaboration 

between government, 

producers, Indigenous 

groups, companies and civil 

society. 

 

Show how 

recommendations support 

national biodiversity 

strategies and global 

frameworks.  

 

4.2, 5.2, 6.2, 7.2: Identify 

high-impact leverage points 

validated through 

stakeholder policy labs. 

Chapter 10 

Synthesises cross-country 

insights and provides 

recommendations relevant 

beyond the case studies 

Chapter 10; 

Boxes 1–4 

Show how 

recommendations connect 

national, regional and global 

policy frameworks. 

Chapters 4–7 

Policy pathways and 

recommendations based 

on national policy labs 

(including collaboration 

with the United Nations 

Environment Programme 

One Planet Network). 
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Chapter 8 

Scalability and 

implementability are 

addressed by connecting 

the developed tools with 

the recommendations. 

Chapter 9 

Proposes a set of potential 

indicators to monitor the 

implementation of the 

suggested 

recommendations 

 

2.2 DELIVERABLE OVERVIEW 

This document presents Deliverable 5.6, which is the final output of Task 5.6, “Impact Analysis, Replication 

Guidelines and Policy Recommendations”. It serves as the concluding Policy Brief of the BIOTRAILS project and is 

aimed at policymakers, civil society representatives, private‑sector actors and the wider public. Building on the full 

analytical work carried out across Work Packages 2, 3 and 5, the deliverable brings together the project’s empirical 

findings, stakeholder‑driven insights and implementation‑oriented recommendations. 

At its core (Chapters 4 to 7), the document synthesises the results from the four BIOTRAILS value chains — cocoa 

production in Peru, forest‑based cultural products produced by Indigenous communities in the Brazilian Amazon, 

fisheries and aquaculture in Greece, and artisanal and small‑scale gold mining in Ghana. For each case study, the 

deliverable summarises key sustainability challenges, presents leverage points and transitional pathways identified 

through participatory policy laboratories, and formulates detailed policy recommendations that address 

environmental pressures, social inequalities and governance gaps. 

The recommendations included in this deliverable build directly on earlier project outputs, including the leverage 

point analysis in Deliverables 2.3 and 2.4, the environmental and socioeconomic impact assessment in Deliverable 

3.6, and the policy mapping and stakeholder engagement results of Deliverables 5.1 and 5.3. The policy 

laboratories conducted under Task 5.6 ensured that these recommendations were co‑designed with local 

stakeholders, thereby strengthening their feasibility, legitimacy and contextual relevance. Deliverable 5.6 also 

complements the high‑level recommendations published earlier in Deliverable 5.5 by providing 

value‑chain‑specific guidance and linking BIOTRAILS tools to practical implementation pathways. 

 

The document is structured as follows: 

Chapter 3 outlines the key messages emerging from the BIOTRAILS analysis, highlighting the need for coordinated 

and systemic solutions to address biodiversity loss, social inequality and unsustainable production and 

consumption patterns across value chains. 

Chapters 4 to 7 detail the four case studies. Each chapter provides an overview of the value chain’s social and 

environmental impacts, identifies leverage points and transitional pathways based on stakeholder engagement, 

and presents policy recommendations designed to support sustainable and equitable transformation. Each 

chapter also includes an assessment of how the recommendations align with the respective country’s national 

biodiversity strategy or targets. 

Chapter 8 presents broader policy recommendations derived from comparing the four case studies. These 

recommendations were validated and enriched during an international policy laboratory with policymakers from 

the United Nations Environment Programme’s One Planet Network, ensuring their relevance beyond the specific 

case study contexts. 
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Chapter 9 introduces indicators based on the Attitude–Facilitators–Infrastructure (AFI) framework to track how 

policy recommendations are put into practice. The indicators measure changes in awareness, institutional capacity, 

and governance needed for transformative action, supporting transparent reporting towards the national and 

Kunming–Montreal Global Biodiversity Framework targets. 

Chapter 10 concludes the document by summarising cross‑cutting insights, highlighting the practical usefulness 

of the BIOTRAILS toolkits for supporting implementation, and outlining how the recommendations reinforce 

national biodiversity strategies and the objectives of the Kunming–Montreal Global Biodiversity Framework. 

2.3 LEVERAGE POINTS FRAMEWORK 

During the BIOTRAILS project the Leverage Points Framework has been applied to help identify where 

interventions in complex systems can achieve the greatest impact. Originally developed by Donella Meadows and 

refined for biodiversity policy by Chan et al. [1], the framework distinguishes between shallow leverage points — 

such as technical fixes or targets — that are easier to implement but produce limited change, and deep leverage 

points — such as shifting values, power structures, or governance paradigms — that are harder to influence but 

can fundamentally transform system behaviour. Applied to value chains, the framework reveals critical intervention 

points where policy can address root causes of biodiversity loss rather than symptoms, enabling transformative 

pathways towards sustainability that align with the Kunming–Montreal Global Biodiversity Framework. 

The stakeholders from the analysed value chains were introduced to the framework in a simplified way. They then 

provided input and validated findings and assumptions in a series of three workshops, developing a set of value 

chain-specific policy recommendations. (see also: D5.2). 

2.4 READ THIS: TARGET GROUP AND USE OF THE POLICY BRIEF 

Who is this policy brief for? 

This policy brief is designed primarily for policymakers and public administrators working at national, regional 

(sub-national), and local (municipal) levels who are responsible for biodiversity conservation, sustainable 

development, agriculture, fisheries, land use, and economic planning. It is particularly relevant for: 

o National ministries and agencies responsible for environment, agriculture, fisheries, trade, and rural 

development, who design and implement biodiversity strategies and align national commitments with the 

Kunming–Montreal Global Biodiversity Framework; 

o Regional and sub-national authorities tasked with translating national biodiversity targets into territorial 

action plans, spatial planning, and sectoral policies; 

o Local governments and municipal administrations engaged in land-use planning, community-based 

conservation, sustainable procurement, and stakeholder engagement at the grassroots level; 

o Policy advisors, technical staff, and coordination bodies supporting cross-sectoral collaboration and multi-

level governance for biodiversity mainstreaming. 

o Beyond government actors, the brief is also useful for civil society organisations, producer associations, 

research institutions, and international development agencies that support or influence biodiversity policy 

design and implementation. 

How does this policy brief help you? 

The policy brief provides evidence-based, actionable recommendations grounded in empirical research across 

four diverse value chains (cocoa in Peru, forest-based cultural products in Brazil, aquaculture in the Mediterranean, 

https://biotrailsproject.eu/resources/public-deliverables/
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and gold mining in Ghana). It translates complex systems analysis into practical policy options that decision-

makers can adapt to their specific contexts. While the policy brief addresses specific value chains and geographic 

regions, it should also support action in similar contexts. Chapter 10.1 serves this purpose best as it provides 

general recommendations, but also the country- and value-chain-specific recommendations should be regarded. 

Specifically, the brief helps policymakers: 

o Understand root causes: The Leverage Points Framework reveals the deep structural drivers of biodiversity 

loss in value chains, enabling policymakers to move beyond technical fixes and address governance, 

incentives, and societal values. 

o Design transformative interventions: The Attitude–Facilitators–Infrastructure (AFI) approach offers a clear 

structure for designing policies that shift awareness, strengthen institutional capacity, and reform physical 

and regulatory systems. 

o Prioritise actions: By identifying high-impact leverage points, the brief helps allocate limited resources and 

political capital to interventions most likely to achieve systemic change. 

o Monitor progress transparently: The proposed SMART/RACER indicators provide a practical monitoring 

framework aligned with national biodiversity strategies and international reporting obligations, 

supporting accountability and adaptive management. 

o Foster multi-level collaboration: The co-design methodology and multi-stakeholder engagement 

principles embedded in the recommendations support inclusive, equitable, and locally grounded policy 

processes that enhance legitimacy and effectiveness. 

o Align with global commitments: All recommendations, where applicable, are explicitly linked to the 

Kunming–Montreal Global Biodiversity Framework, ensuring coherence between local action, national 

strategies, and international obligations. The coherence check was based on analysing National Targets 

or, where available, NBSAPs.  

By offering a strategic, systems-oriented perspective combined with concrete tools and indicators, this policy brief 

empowers decision-makers at all levels to advance transformative change for biodiversity and sustainable 

development. 
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3 KEY MESSAGES 

3.1 OVERALL 

o Prioritise coordinated action across all relevant ministries and agencies to address the systemic 

drivers of biodiversity loss in value chains. Public institutions should align policies on climate, 

biodiversity, agriculture, trade, and rural development to eliminate conflicting incentives and reinforce 

coherent implementation. 

o Institutionalise participatory and inclusive policy design to ensure that regulations and 

programmes reflect practical realities. Governments should adopt structured engagement formats—

such as multi‑stakeholder policy laboratories, to incorporate the knowledge and priorities of producers, 

communities, and the private sector. 

o Use the BIOTRAILS toolkits2 to strengthen assessment, transparency, and behavioural change in 

policy implementation. Authorities should apply the toolkits to test interventions, improve public 

communication, and support monitoring and accountability. 

3.2 PERU – COCOA VALUE CHAIN 

o Improve land‑use governance and traceability to stop deforestation and strengthen social 

protection for producers. Decision‑makers should enforce land‑use rules, expand traceability systems, 

and address regulatory weaknesses that allow informal and unsustainable practices to persist. 

o Provide targeted incentives and technical support for agroforestry, ecological farming, and product 

diversification. Public programmes should prioritise financial support, training, and accessible credit for 

producers adopting sustainable production models. 

o Align regional policies with Peru’s National Biodiversity Strategy to accelerate implementation of 

national goals. Authorities should integrate biodiversity objectives into investment plans, development 

strategies, and competitiveness policies at the regional level. 

3.3 BRAZIL – CULTURAL HANDICRAFTS VALUE CHAIN 

o Secure Indigenous territorial rights and ensure meaningful consultation processes for all land‑use 

decisions. Policymakers should accelerate the legal demarcation of Indigenous territories and guarantee 

that all development initiatives follow free, prior, and informed consultation. 

o Strengthen gender‑responsive governance and economic empowerment for Indigenous women 

artisans. Programmes should ensure women’s representation in decision‑making, expand leadership 

opportunities, and increase access to training and finance. 

o Improve market access and sustainable harvesting through targeted incentives and community‑led 

monitoring. Governments should support fair‑trade initiatives, promote sustainable resource 

management, and invest in systems that help communities manage harvesting pressures responsibly. 

 
2 BIOTRAILS toolkits are: 1) Scenario Visualisation & Policy Simulator, 2) ESG Toolkit, 3) Serious Game 
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3.4 GREECE – FISHERIES AND AQUACULTURE VALUE CHAIN 

o Update spatial planning and strengthen enforcement to reduce environmental pressures and 

increase public trust. Authorities should revise spatial plans (e.g. move aquaculture offshore), increase 

inspections, and implement penalties that are proportionate and consistently applied. 

o Enhance transparency and communication to improve consumer confidence and support 

sustainable purchasing decisions. Policymakers should establish clear national labelling systems, require 

better disclosure of environmental performance, and integrate sustainability education into school 

curricula. 

o Support the transition to circular and resource‑efficient practices through targeted funding and 

regulatory adjustments. This includes public investment in waste‑reduction technologies, renewable 

energy solutions, and local production of environmentally responsible fish feed. 

3.5 GHANA – GOLD VALUE CHAIN 

o Strengthen enforcement capacity and institutional coordination to curb illegal mining and reduce 

environmental harm. Government agencies should improve equipment, staffing, and coordination 

across enforcement bodies to ensure consistent monitoring and compliance. 

o Expand sustainable and inclusive livelihood alternatives to reduce dependency on environmentally 

harmful mining activities. Public programmes should prioritise new income opportunities such as 

aquaculture, climate‑resilient agriculture, land restoration employment, and training for young people and 

women. 

o Integrate biodiversity and restoration objectives into district land‑use planning and climate‑related 

funding proposals. Authorities should ensure that restoration, pollution control, and sustainable land 

allocation are mandatory elements of all local development plans and financing applications. 
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4 PERU - COCOA VALUE CHAIN 

This section presents the first of the four BIOTRAILS case studies. It focuses on the cocoa value chain in Peru, 

exploring how production and trade patterns affect biodiversity and social equity, and identifying targeted 

pathways and policy measures for more sustainable outcomes. 

4.1 IMPACT  

The cocoa value chain in Peru presents significant economic opportunities but faces major sustainability and social 

equity challenges (D5.3). 

 

Social Challenges 

o Labour Conditions: The sector is characterised by widespread low wages, exposure to pesticides and 

poor working conditions for cocoa farmers and workers. 

o Transparency and Traceability: Insufficient transparency and traceability throughout the cocoa value 

chain complicate efforts to ensure fair labour practices and equitable benefit-sharing [2]. 

 

Environmental Challenges 

o Deforestation and Habitat Loss: Cocoa expansion in Ucayali often leads to forest clearing, posing 

substantial threats to regional biodiversity and putting many vulnerable and endangered species at risk. 

The loss of forest habitats, crucial for wildlife, accelerates biodiversity decline and disrupts ecological 

balance [2], [3] 

o Biodiversity Loss: Monoculture cocoa systems make ecosystems more vulnerable to pests and diseases. 

Reliance on a limited number of cocoa varieties narrows the genetic pool, reducing crop resilience to 

environmental changes and climatic fluctuations. 

o Climate Change: Cocoa farming contributes to greenhouse gas emissions mainly through land use 

changes and agricultural practices. Forest-to-farmland conversion releases stored carbon into the 

atmosphere, while fertiliser and pesticide use add further emissions, intensifying climate change effects 

(D3.6). 

o Soil Degradation and Erosion: Replacing forests with cocoa plantations leads to soil erosion and 

degradation, undermining soil fertility and agricultural productivity. Removal of native vegetation exposes 

soil to wind and water erosion, resulting in topsoil and nutrient loss. This reduces land productivity and 

increases sedimentation in nearby water bodies, negatively affecting aquatic ecosystems. 

o Water Stress and Contamination: Cocoa cultivation places pressure on water resources, affecting both 

quantity and quality. Increased irrigation demand can lead to over-extraction, reducing water availability 

for other uses. Runoff from agrochemicals contaminates local water sources, posing risks to aquatic life 

and human health. 

o Pollution: Beyond direct impacts, cocoa production is linked to soil pollution, wastewater discharge and 

emissions of non-greenhouse gas air pollutants such as ammonia and nitrogen oxides. Fertiliser and 

pesticide use contribute to soil and water pollution, while processing waste adds to the overall 

environmental burden. 

 

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

The assessment of Peru’s cocoa value chain shows how social vulnerabilities, land‑use pressures and environmental 

degradation reinforce one another. Low wages, informality, and limited traceability intersect with soil erosion, 

deforestation and biodiversity loss, creating a system that delivers economic benefits while locking producers into 

unsustainable practices. These impacts reveal structural issues related to governance, incentives, knowledge gaps 

and weak enabling conditions. 

To address these root causes, BIOTRAILS applied the Leverage Points framework, working with stakeholders in 

Ucayali to validate where interventions could trigger meaningful change. See Table 2: 

 

Table 2: Results from the application of the Leverage Points Framework in Peru 

Category Leverage Point Explanation 

Visions of a 

Good Life 

Regional policy on good 

living as a component in 

investment projects 

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. 

Total 

Consumption 

and Waste 

Diversification of 

products for markets 

(International, national, 

regional), economic 

incentives 

Encourages systemic changes in production patterns to reduce waste 

and promote sustainability, addressing limited market access by 

aligning with sustainable practices. 

Reforestation program 

Aims to restore ecological balance and reduce wasteful land use 

practices, tackling deforestation challenges by promoting ecological 

restoration. 

Agroforestry Systems 

(SAF) and 

Agrosilvopastoral 

Systems (SASP) 

Promote sustainable land use and reduce monoculture impacts, 

addressing soil degradation and biodiversity loss by integrating diverse 

agricultural practices. 

Ecological production 
Reduces pollution and waste from agrochemical use, promoting 

sustainable practices and responding to pollution challenges. 

Latent Values of 

Responsibility 

Preventive campaigns 

(Awareness and anti-

corruption) 

Encourage responsible behaviour and foster a culture of stewardship 

and accountability, addressing inadequate state control and oversight 

by promoting transparency and ethical practices. 

Environmental 

education 

Instills values of responsibility and promotes long-term behavioural 

change, targeting droughts and environmental degradation by 

educating communities on sustainable practices. 

Inequalities 

Appropriate financing 

from the National 

Government and 

regional Government 

Addresses financial inequalities by providing access to necessary 

resources, tackling limited access to financing and ensuring equitable 

economic participation. 

Support and user-

friendly roadmaps for 

entrepreneurs 

Facilitates business formalisation and supports equitable economic 

participation, addressing the cumbersome process of business 

formalisation. 

Training professionals 
Enhances capacities and skills, promoting inclusivity and fairness, 

responding to the lack of development in human resources. 

Justice and 

Inclusion in 

Conservation 

Regulations for forest 

fires and illegal hunting 

Ensure conservation efforts are just and culturally appropriate, 

addressing deforestation and illegal activities by promoting fair 

conservation practices. 
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Alternative crops and 

regulations for illegal 

hunting 

Promote inclusive conservation practices, targeting illicit crop 

cultivation and hunting by providing sustainable alternatives and 

enforcing regulations. 

Externalities 

from Trade and 

Other 

Telecouplings 

Implement geolocation 

traceability systems, 

blockchain systems, 

market requirements 

(such as the EU 

Deforestation 

Regulation) 

Addresses externalities by ensuring traceability and responsible trade 

practices, tackling the lack of traceability in production and ensuring 

sustainable and ethical global trade practices. 

Responsible 

Technology, 

Innovation, and 

Investment 

Research packages, 

technologies, validation 

of the package, 

certification (IIAP, INIA, 

CITES) 

Supports sustainable technological advancements and investments, 

addressing the limited availability of native seeds and biodiversity by 

promoting research and innovation. 

Transformation of 

wastewater discharge 

Promotes innovative solutions to reduce environmental impact, 

tackling the challenge of wastewater discharge and ensuring 

environmentally friendly industrial processes. 

Education and 

Knowledge 

Generation and 

Sharing 

Research, 

communication and 

knowledge sharing with 

the community 

Fosters knowledge generation and sharing to support sustainable 

development, addressing the lack of education about biodiversity 

resources and promoting informed and sustainable consumption 

habits. 

4.3 POLICY RECOMMENDATIONS 

The transitional pathways outline how these leverage points can be activated through agroforestry expansion, 

ecological production, strengthened anti‑corruption efforts, product diversification, environmental education, 

and improved access to finance. These pathways illustrate how coordinated interventions across attitudes, 

facilitators and infrastructure can help the sector address its environmental pressures while improving livelihood 

security for producers. 

 

Strengthen Cross-Sectoral Coordination: Enhance the articulation and coordination between national and 

regional policies and ensure the integration of agroforestry and biocommerce principles across all relevant 

strategies to ensure coherent implementation across all sectors, policies and projects. Foster greater synergy 

between biodiversity, climate, and economic development policies. 

Establish a Regional Policy for Product Diversification: Develop and implement a special regional policy 

focused specifically on cocoa product diversification, with targeted incentives and support for product 

diversification, biocommerce, agroforestry, and differentiated market niches. 

Expand Support for Ecological Production: Align regional policies with national legislation on organic and 

ecological production. Ensure adequate financial support and access to sufficient resources to producers 

transitioning to sustainable practices. Provide targeted incentives to promote the adoption of ecological 

production methods, fostering both economic inclusion and long-term sustainability. 

Enhance Traceability and Anti-Corruption Measures: Develop and implement proactive and participatory 

awareness campaigns that promote transparency, ethics, and anti-corruption across all levels. Foster collaboration 

between civil society, the private sector, and public authorities to cultivate a culture of integrity and accountability. 

Strengthen policy enforcement mechanisms. Introduce measures that increase transparency and traceability 

throughout the value chain and develop clear regional policies.  

Deepen Environmental Education and Community Engagement: Expand and deepen environmental education 
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programmes (e.g. EDUCCA), to ensure comprehensive coverage across all communities. Integrate these initiatives 

with biodiversity and climate strategies to empower informed decision-making, foster lasting behavioural change, 

and embed environmental protection and resilience at the community level. 

Secure and Diversify Funding Streams: Advocate for increased and more predictable funding from national and 

regional sources and improve cocoa stakeholders’ access to competitive funds (e.g., Procompite, Agroideas, FIDT). 

Harmonise regional plans and strategies with national investment plans to ensure adequate financial backing.  

 

Peru has submitted a NBSAP to the CBD: Peru’s National Biodiversity Strategy up to 2050 (Estrategia Nacional 

de Diversidad Biologica Al 2050 – ENDB). An analysis (see Box 1) identified the relevant strategic measures that 

address Target 15 & 16 of the Global Biodiversity Framework. 

 

 

Peru’s National Biodiversity Strategy (Estrategia Nacional de Diversidad Biologica – ENDB) 

 

Connection between Biodiversity and Agriculture 

 

The ENDB recognises that agricultural activities are a major driver of biodiversity loss, particularly through 

practices such as deforestation, soil degradation, and the excessive use of agrochemicals. These practices alter 

natural ecosystems and reduce genetic diversity in native crops. 

Agrobiodiversity is highlighted as a strategic asset for Peru, both for food security and for the resilience of 

agricultural systems. The conservation and sustainable use of native crops and traditional knowledge are seen as 

essential for maintaining ecosystem services and cultural heritage. 

 

Measures to Mitigate Agricultural Impact 

 

Promoting Sustainable Agricultural Practices: The ENDB proposes the adoption of sustainable farming 

methods, such as agroecology, crop rotation, integrated pest management, and organic agriculture, to reduce 

the negative impact of agricultural production on ecosystems. Provide technical assistance via participatory 

approaches (yachachiq, kamayoq, Escuelas de Campo) 

 

Reduction of Agrochemical Use: There is emphasis on minimising the use of chemical fertilisers and pesticides. 

The strategy calls for the promotion of natural pest control and organic fertilisers, as well as stricter regulation 

and monitoring of agrochemical use. 

 

Reduce land-use change and fires linked to agricultural expansion: Control and monitoring of 

productive/extractive/road and illegal activities to reduce deforestation; assistance to use forest-cover monitoring 

for decision-making. Provide public investment for prevention and management of forest fires; reforestation with 

native species; continuous nationwide forest ecosystem monitoring. 

 

Conservation of Native Species and Genetic Diversity: The ENDB stresses the importance of protecting native 

crops and their wild relatives, as well as promoting seed banks and in-situ conservation to safeguard genetic 

resources. 

 

Landscape Connectivity and Protected Areas: The strategy aims to improve the connectivity between 

agricultural landscapes and protected natural areas, creating ecological corridors to facilitate species movement 

and genetic exchange. 

 

Consumption and Value Chains 

 

The ENDB encourages responsible consumption and the development of sustainable value chains for agricultural 

and food products. This includes certification schemes, support for local markets, and consumer education to 
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favour biodiversity-friendly products. 

 

Strengthening links between producers and consumers is seen as vital for promoting sustainable consumption 

patterns, reducing food waste, and increasing demand for products that support biodiversity conservation. 

 

Box 1: Peru National Biodiversity Strategy (Estrategia Nacional de Diversidad Biologica – ENDB) [4] 

A coherence check between the stakeholder-driven policy recommendations created on regional level (Uyacali 

region) showed the following results: The identified measures are strongly aligned with Peru’s ENDB and directly 

support its 2030 objectives. Cross‑sectoral coordination mirrors ENDB’s governance and inter‑institutional 

articulation requirements. Support for ecological/organic production and agroforestry matches ENDB’s 

participatory technical assistance for family farmers. Pollution and water actions correspond to ENDB targets to 

reduce agrochemical contamination on 30% of farmland and to treat 30% of domestic/industrial wastewater. 

Land‑use and fire measures reinforce the 6% national deforestation reduction and associated prevention, 

monitoring, and reforestation actions. Agrobiodiversity and seed‑system priorities reflect recognition and 

management of agrobiodiversity zones. Consumption and value‑chain proposals echo inclusion of 

agrobiodiversity in public food procurement, while traceability and enforcement align with integrated traceability 

platforms. On cocoa, ENDB acknowledges cacao within agroindustrial deforestation pressures; a dedicated 

regional cacao diversification policy goes beyond ENDB’s wording but remains fully compatible with its 

governance, land‑use, and value‑chain framework. Overall, the workshop output operationalises ENDB’s intent 

effectively across agriculture and consumption. 

Together, these measures create a coherent reform agenda that addresses both immediate needs and long‑term 

structural challenges. They also align closely with Peru’s National Biodiversity Strategy to 2050. 

  



D5.6 - Policy Brief (B) 

 

 

 

5 BRAZIL – CULTURAL HANDICRAFTS VALUE CHAIN 

The second case study examines the forest‑based cultural handicrafts value chain in Brazil. It highlights the 

interdependence between biodiversity conservation, Indigenous cultural heritage, and inclusive economic 

opportunities, and outlines solutions for strengthening sustainability and equity in the sector. 

5.1 IMPACT  

The forest-based cultural products value chain in Brazil presents significant opportunities and demonstrates strong 

alignment between traditional knowledge and responsible environmental management, though some 

sustainability and social equity challenges remain (D5.3). 

Environmental Benefits and Challenges 

o Low Environmental Footprint: Indigenous arts and crafts, made from locally sourced materials such as 

seeds, fibres and natural dyes, reflect sustainable resource use. Indigenous artisans utilise deep ecological 

understanding to collect materials in ways that reduce environmental harm and promote biodiversity. The 

environmental footprint of these activities is generally much smaller than that of other extractive industries 

such as cocoa or gold. 

o Localised Risks: Some risks remain if not carefully managed, including overharvesting of certain seeds or 

fibres leading to local shortages, soil erosion from clay extraction for pottery, and potential negative 

impacts on bird populations from feather use for decorative purposes. Indigenous communities are 

typically aware of these risks and work to minimise them through sustainable methods (WS Rondônia 

2024). 

o Biodiversity Conservation and Climate Mitigation: Indigenous Lands (ILs) play a vital role in conserving 

biodiversity and maintaining ecological stability. ILs in Brazil store around 55 billion tonnes of carbon, 

making a significant contribution to climate change mitigation [5]. Deforestation rates within these 

territories are much lower compared to other areas; between 1982 and 2016, deforestation within ILs 

dropped by 66%, underscoring their critical environmental role ([5], cited in D3.6). 

o Importance of Legal Recognition: Key factors in reducing deforestation include the formal establishment 

and legal recognition of ILs, which involves defining boundaries and physically marking the land. Proximity 

to roads influences vulnerability, as easier access can increase deforestation risk. These insights emphasise 

the importance of ILs for biodiversity protection and suggest that expanding these areas could further 

strengthen environmental conservation efforts. 

Social and Cultural Benefits 

o Cultural Preservation and Empowerment: Handicraft production is more than a source of income for 

Indigenous communities; it is a vital means of preserving culture. The activity empowers Indigenous 

women—who make up the majority of artisans—by providing greater financial independence and 

enhancing their status within their communities. 

o Intergenerational Knowledge Transfer: By passing on their skills and traditional knowledge to younger 

generations, Indigenous women help ensure the survival of cultural heritage and reinforce community 

ties. 

o Gender Equality: Recognising Indigenous women as skilled artisans and entrepreneurs challenges 

conventional gender roles and advances gender equality. Highlighting their contributions fosters a more 

inclusive and culturally rich notion of success within society. 

 

To quantify the environmental benefits of the handicraft value chain, one approach is to compare the revenue 

https://biotrailsproject.eu/wp-content/uploads/2025/04/BIOTRAILS_D5.3_Impact-assessment-replication-guidelines-and-policy-recommendations-A_final.pdf
https://biotrailsproject.eu/wp-content/uploads/2025/01/241209_BIOTRAILS_D3.6_Updated-LCA-and-EEMRIO.pdf
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generated by this sector with that of industries posing greater environmental risks in Rondônia—such as expanded 

livestock farming, oilseed cultivation, mining and forestry services. Specific indicators, including CO₂ equivalents, 

nitrogen, phosphorus and various particulates per euro generated in each sector, are used to assess the 

environmental impacts of these different activities in the Brazilian context (Deliverable D3.6). 

5.2 TRANSFORMATIVE PATHWAYS  

While Indigenous handicraft production has a comparatively low environmental footprint, the system faces risks 

from overharvesting, insecure land rights, uneven market access, and socio‑economic inequities. These impacts 

highlight structural vulnerabilities linked to rights, cultural recognition, and limited institutional support. The 

leverage points identified show how strengthening Indigenous rights, promoting gender equity, restoring native 

species, enhancing knowledge exchange, and improving market infrastructure can move the system towards 

biodiversity‑positive development. 

In a participatory process, a set of transitional pathways that are intended to facilitate transformative change was 

developed.  

 

Table 3: Results from the application of the Leverage Points Framework in Brazil 

Category  Leverage Point  Explanation  

Visions of a 

Good Life  

Recognition of women as 

artisans, traders, and 

businesswomen  

Reshapes societal values by promoting gender equality and recognising 

women's economic contributions, challenging traditional roles.  

Internal cultural 

strengthening  

Aligns with redefining societal aspirations by valuing and preserving 

indigenous culture, promoting pride in cultural heritage.  

Raising awareness about 

the work of women 

artisans  

Shifts societal views towards appreciation and support of diverse roles, 

fostering a more inclusive vision of community success.  

Total 

Consumption 

and Waste  

Planting of native species, 

seed collection program, 

and community nurseries  

Reduces ecological footprints by promoting biodiversity and sustainable 

land use, aligning with circular economy practices.  

Native plant rescue  
Minimises ecological disturbance and supports sustainability by preserving 

native species, which are crucial for maintaining ecological balance.  

Reforestation  
Helps restore ecological integrity and counteracts wasteful land-use 

practices, contributing to a sustainable environment.  

Latent Values of 

Responsibility  

Awareness (general)  
Fosters a culture of stewardship and accountability, motivating individuals 

and communities to act responsibly.  

Payment for 

Environmental Services  

Taps into values of responsibility by financially incentivising conservation 

efforts, encouraging responsible environmental management.  

Educational work in 

schools  

Instills values of environmental and social responsibility in education, 

promoting long-term behavioural change and a culture of sustainability.  

Inequalities  

Training for indigenous 

women  

Addresses gender inequalities by empowering women with skills and 

opportunities, promoting inclusivity and fairness.  

Ensure a representative 

number of women in the 

statutes of organisations  

Tackles systemic inequalities by ensuring women's voices are heard and 

represented in decision-making processes.  

Empowerment of women 

to occupy spaces in 

general  

Encourages women to take up leadership roles, addressing social 

inequalities and supporting a more equitable distribution of power.  

Justice and 

Inclusion in 

Conservation  

Involvement of men in 

discussions about 

women's work  

Ensures conservation and development efforts are inclusive and equitable 

by involving all genders in discussions.  

Mobilisation and state Ensures Free, Prior, and Informed Consent (FPIC), empowering Indigenous 

https://biotrailsproject.eu/wp-content/uploads/2025/01/241209_BIOTRAILS_D3.6_Updated-LCA-and-EEMRIO.pdf
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positioning to guarantee 

FPIC  

Peoples and Local Communities, making conservation efforts more just and 

culturally appropriate.  

Externalities 

from Trade and 

Other 

Telecouplings  

Partnership with shipping 

companies  

Addresses externalities of trade by improving logistics and reducing 

negative impacts, ensuring fair trade practices.  

Make arrangements with 

customers about order 

shipping times  

Minimises environmental impacts and promotes responsible consumption 

and trade practices by managing logistics effectively.  

Responsible 

Technology, 

Innovation, and 

Investment  

Programs, projects, and 

policies that facilitate 

resources to invest in 

production  

Supports ecological integrity and economic development by investing in 

sustainable production technologies.  

Access to credit and craft-

specific projects  

Encourages innovation and responsible investment by providing financial 

resources for sustainable projects, aligning with sustainability goals.  

Education and 

Knowledge 

Generation and 

Sharing  

Promote 

meetings/workshops to 

strengthen women's 

groups  

Fosters knowledge sharing and capacity building, essential for empowering 

communities to engage in sustainable practices.  

Better understanding of 

the craft trade and actors 

involved  

Enhances artisans' ability to engage effectively in markets by educating 

them about trade dynamics and promoting sustainable economic 

practices.  

 

5.3 POLICY RECOMMENDATIONS 

The transitional pathways demonstrate how cultural revitalisation, secure resource rights, sustainable harvesting, 

and women’s economic leadership can reinforce one another. The recommendations then focus on securing land 

tenure, improving market visibility, strengthening FPIC‑based governance, investing in women’s leadership, and 

enhancing intergenerational knowledge transfer. 

Enhance Market Access and Visibility for Indigenous Handicrafts: Promote the positive social, cultural, and 

environmental impacts of forest-based cultural products through targeted awareness campaigns, digital 

marketing platforms, and support for social innovation to improve the reach and appreciation of Indigenous 

artisans, especially women. 

Secure Indigenous Land Rights and Resource Access: Prioritise the enforcement of territorial demarcation, 

guarantee secure access to natural resources, and provide financial incentives such as Payments for Ecosystem 

Services to reward sustainable management and conservation efforts by Indigenous communities. 

Promote Inclusive Participation in Conservation Decision-Making: Ensure Indigenous Peoples, particularly 

women, are actively involved in conservation policy processes and the development of bioeconomy value chains, 

supporting their rights and integrating their perspectives into environmental governance. 

Strengthen Education and Intergenerational Knowledge Transfer: Develop and implement educational 

initiatives that facilitate the transmission of traditional knowledge and artisanal skills to younger generations, 

including the use of digital media, community workshops, and partnerships with educational institutions. 

Invest in Capacity Building and Leadership Development: Provide regular training and capacity-building 

opportunities for Indigenous artisans, with a focus on empowering women to take on leadership roles within their 

communities and value chain organisations. 

Foster Integrated Policy Coordination and Multi-Sectoral Cooperation: Encourage collaboration between 

government agencies, NGOs, the private sector, and Indigenous communities to harmonise policies, leverage 

existing programmes, and increase investment for transformative impact in the handicraft sector. 

Ensure Participatory and Responsive Policy Development: Institutionalise stakeholder engagement through 
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ongoing policy labs and participatory processes, ensuring that policy recommendations are co-designed with 

Indigenous communities and responsive to their needs and aspirations. 

The proposed policy measures are well aligned with Brazil’s National Biodiversity Targets (see Box 2) and help 

translate them into concrete action for forest-based cultural products produced by Indigenous communities. 

Prioritising the demarcation and protection of Indigenous territories, secure access to forest resources and the use 

of incentives such as Payments for Ecosystem Services supports national commitments on spatial planning, 

sustainable use and positive incentives (Targets 1A, 9, 11, 18, 19). Strengthening inclusive participation in 

conservation and bioeconomy governance, with a specific focus on Indigenous women’s leadership, directly 

advances targets on participation and gender equity (Targets 22, 23). Investing in education, intergenerational 

knowledge transfer and capacity building reflects the emphasis on traditional and ancestral knowledge, as well as 

participatory knowledge governance (Targets 20, 21). Finally, measures to enhance market access and visibility for 

Indigenous handicrafts, and to improve coordination between public authorities, civil society and the private 

sector, reinforce Brazil’s bioeconomy, valuation and sustainable consumption agenda (Targets 9, 14, 15, 16). 

Together, these recommendations support the implementation of Brazil’s National Biodiversity Targets while 

strengthening a just, biodiversity-positive Indigenous handicraft sector. 

These recommendations strongly align with Brazil’s National Biodiversity Targets. The interim conclusion confirms 

that they translate national intentions into practical, community centred measures that reinforce biodiversity 

protection and equity. 

 

 

 

 

Brazil National Targets. Analysis 

 

Securing Territories and Forest Ecosystems 

Brazil’s National Biodiversity Targets provide a robust, though indirect, framework to support forest-based cultural 

products produced by Indigenous communities. Target 1A promotes participatory, ecosystem-based spatial 

planning and explicitly mandates the recognition, demarcation and protection of Indigenous and traditional 

territories, based on Free, Prior and Informed Consultation (FPIC). Targets 8, 9 and 11 further reinforce this by 

minimising climate impacts, ensuring sustainable use of biodiversity and restoring and maintaining ecosystem 

services, including cultural services and nature’s contributions to people, with a particular focus on Indigenous 

and traditional communities. This combination helps conserve the forests, species and cultural landscapes that 

supply seeds, fibres, dyes and other materials for cultural products. 

 

Recognising Sociobiodiversity and Traditional Knowledge 

The targets position socio‑biodiversity and traditional knowledge as strategic pillars of Brazil’s bioeconomy. 

Target 9 commits to sustainable use of biodiversity, strengthening community and traditional management and 

adding value in regions where populations depend most on biodiversity. Target 13 operationalises access and 

benefit sharing (ABS) for genetic resources and associated traditional knowledge, requiring FPIC and fair and 

equitable benefit sharing with Indigenous and traditional communities. Targets 20 and 21 emphasise capacity 

building, promotion of traditional and ancestral knowledge, and inclusive governance of biodiversity data and 

knowledge, while safeguarding access to traditional knowledge through consent and benefit sharing. These 

provisions underpin fairer and more secure use of Indigenous knowledge embedded in forest-based cultural 

products. 

 

Equity, Markets and Value Chains 

Equity and inclusion along bioeconomy chains are addressed through multiple targets. Targets 22 and 23 

promote full, equitable and effective participation of Indigenous peoples, traditional communities, women and 
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other groups in biodiversity-related governance, with Target 23 explicitly calling for gender-responsive 

implementation and wage equity in bioeconomy chains. Targets 18 and 19 aim to phase out harmful incentives, 

increase positive incentives for biodiversity and socio‑biodiversity, and enable direct access to finance for 

Indigenous and traditional communities.   

Target 15 focuses on business and financial institutions, requiring legal and policy measures so that especially 

large and transnational companies assess, disclose and progressively reduce their negative impacts on 

biodiversity across operations and value chains. This can govern corporate engagement with Indigenous cultural 

products and sourcing of forest materials. Target 16 complements this by promoting policy instruments that 

foster sustainable consumption choices and reduce waste, particularly in high-impact sectors, potentially 

strengthening demand for responsibly produced forest-based cultural goods. 

 

 

Box 2: Brazil National Biodiversity Targets Analysis [6] 
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6 GREECE – AQUACULTURES AND FISHERIES VALUE 

CHAIN 

The third case study analyses fisheries and aquaculture in Greece. It explores environmental and socio‑economic 

challenges in this critical sector and identifies leverage points and policy recommendations to promote more 

sustainable production, fair governance, and public acceptance. 

6.1 IMPACT  

 

The fisheries and aquaculture value chain in Greece presents significant opportunities but faces major 

sustainability and social equity challenges: 

 

Social Challenges 

o The sector is a cornerstone of local economies and employment but faces public concern over 

environmental impacts and interactions with wildlife. 

o Negative perceptions, driven by issues such as pollution and habitat disturbance, affect the social 

acceptance of aquaculture. 

o There is a need for greater transparency, consumer education, and integration of environmental 

awareness into education to foster stewardship and informed consumption. 

Environmental Challenges 

o Nutrient Pollution: Excess feed and fish waste lead to nutrient build-up, causing eutrophication, oxygen 

depletion, and disruption of marine life, especially in areas with dense fish farming. 

o Antibiotic Use: Reliance on antibiotics to manage disease results in environmental contamination and 

the development of antibiotic-resistant bacteria, posing risks to ecosystems and human health. 

o Habitat Degradation: Aquaculture infrastructure disturbs seagrass beds and seabeds, leading to 

biodiversity loss and altered ecosystem dynamics. 

o Climate Change: The sector’s carbon footprint is significant, mainly due to energy-intensive feed 

production, transportation, and processing activities. 

o Biodiversity Loss: Introduction of non-native species, competition with wild populations, and habitat 

modification threaten local biodiversity. Monoculture practices increase vulnerability to disease and 

environmental change. 

o Resource Efficiency: High water consumption in aquaculture highlights the need for innovations like 

recirculating aquaculture systems and wastewater recycling to reduce environmental impact. 

o Wildlife Conflicts: Operations can inadvertently harm wild species such as seabirds, turtles, dolphins, and 

monk seals, sometimes conflicting with conservation efforts. 

To address these issues, the sector is adopting best management practices, diversifying farmed species, improving 

feed and water use efficiency, and monitoring key indicators such as greenhouse gas emissions, land use, pollutant 

levels, and water use to guide more sustainable and equitable practices. 

6.2 TRANSFORMATIVE PATHWAYS  
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The impact assessment highlights how environmental pressures intersect with socio-economic issues such as low 

consumer trust and fragmented policy oversight. These impacts point to governance gaps, inconsistent spatial 

planning, and limited transparency across the value chain. The leverage points identified — education, circular 

economy practices, improved spatial planning and renewable energy use — show opportunities for systemic 

change. 

Table 4: Results from the application of the Leverage Points Framework in Greece 

Category Leverage Point  Explanation 

Visions of a 

Good Life 

Increase consumer 

awareness 

Educating consumers about the benefits and sustainability of Greek 

farmed fish reshapes societal values towards supporting sustainable 

aquaculture. This addresses challenges related to consumer 

misconceptions and promotes sustainable consumption within the 

community. 

Organizing relevant 

activities in schools 

By educating future stakeholders about sustainable aquaculture 

practices, this solution fosters a vision of a good life that includes 

environmental stewardship and informed consumption choices, 

addressing the need for awareness and education in sustainability. 

Total 

Consumption 

and Waste 

Circular economy and 

waste management, esp. 

on the Greek islands 

This leverage point addresses waste management challenges in the 

aquaculture sector by promoting recycling and reducing production 

costs, thereby minimizing ecological footprints and supporting 

sustainable practices, tackling issues of waste disposal and high 

production costs. 

Eliminate packaging from 

all stages 

Reducing packaging waste throughout the aquaculture value chain 

supports sustainability and aligns with circular economy practices, 

helping to decrease environmental impacts and addressing challenges 

related to waste management and resource efficiency. 

Latent Values 

of 

Responsibility 

Public transparency, open 

discussion for fish 

diseases 

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. 

Inequalities 
Shared facilities between 

fish farming companies 

By providing common land facilities, this solution promotes fairness 

and inclusivity within the Greek aquaculture sector, allowing smaller 

companies to access resources and compete effectively, addressing 

challenges related to resource allocation and economic disparities. 

Justice and 

Inclusion in 

Conservation 

Installation of fish farming 

units in the open sea, far 

from the coastline 

This approach ensures that conservation efforts are socially just and 

environmentally sustainable, reducing conflicts with coastal land use 

and preserving marine habitats in Greece, addressing challenges 

related to spatial competition and environmental impacts. 

Externalities 

from Trade 

and Other 

Telecouplings 

Use local suppliers of 

fishfeed 

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. 

Responsible 

Technology, 

Innovation, 

and 

Investment 

Renewables (land-based) 

in fish farm production 

units 

Investing in renewable energy for Greek fish farms supports 

sustainability goals and reduces reliance on non-renewable energy 

sources, promoting ecological integrity and addressing challenges 

related to energy consumption and environmental impacts. 

Use of alternative sources 

for fish feed (e.g. insects) 

Promoting innovative fish feed sources reduces dependency on 

traditional fishmeal which is imported from places such as Peru or 

Ghana, addressing challenges related to resource depletion and feed 

supply sustainability. 

Education and 

Knowledge 

Generation 

and Sharing 

Development of new 

spatial planning 

Modernising spatial planning with new data ensures informed 

decision-making and supports sustainable development in the 

aquaculture sector, addressing space management challenges and 

optimising resource use, thereby enhancing planning efficiency and 
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environmental compatibility. 

6.3 POLICY RECOMMENDATIONS 

The transitional pathways outline how improved data systems, waste reduction, sustainable feed sourcing, 

transparent communication, and modernised spatial planning can build a responsible aquaculture sector. The 

recommendations operationalise these insights through labelling reforms, compliance mechanisms, funding 

instruments, and renewable energy integration. 

 

Integrate Fisheries and Aquaculture and Sustainability Education into School Curricula: Develop and 

implement an educational module on fisheries, aquaculture and sustainable nutrition for primary and secondary 

schools, including interactive activities such as fishing boats and fish farm visits, aqualab workshops, child-friendly 

videos, and educational games focused on sustainability and recycling in aquaculture to dispel myths, foster critical 

thinking about food systems, and encourage healthy, environmentally responsible dietary choices from a young 

age.  

Launch a National Aquaculture Labelling: Develop a transparent, standardised labelling system for all 

aquaculture products, including clear information on nutritional value, environmental impact, and production 

practices to highlight aquaculture products’ benefits. Develop comparative materials that benchmark aquaculture 

against agriculture and wild fisheries to make comparisons with other products.  

Strengthen Domestic Marketing and Consumer Acceptance of Aquaculture Products: Launch a coordinated 

strategy to enhance the domestic market presence and consumer acceptance of Greek aquaculture products. 

Support initiatives that improve product labelling and branding while addressing cultural preferences for freshness 

and authenticity, such as promoting minimally packaged or freshly displayed products. Streamline regulatory 

requirements and reduce logistical barriers (e.g., cost and complexity of tagging and QR codes) to make value-

added products more accessible. Ensure that packaging policies are harmonised to balance shelf life, consumer 

trust, and environmental sustainability, thereby adding value to domestic aquaculture and reducing reliance on 

exports. 

Advance Circular Economy Practices and Waste Reduction in Fisheries and Aquaculture: Implement stricter 

enforcement of existing waste management and recycling regulations, particularly for plastics and packaging 

materials. Incentivise the adoption of circular practices, such as the use of fish by-products in feed, increased 

plastic recycling, and the elimination of Styrofoam, a lightweight, petroleum-based plastic.  

Strengthen Compliance and Enforcement: Enhance the regulatory framework for fisheries and aquaculture by 

introducing and consistently enforcing substantial financial penalties for non-compliance with established 

protocols and environmental regulations. Ensure that fines are commensurate with the severity of infractions and 

are regularly reviewed to maintain their deterrent effect. Complement financial penalties with targeted inspections 

and transparent reporting mechanisms, thereby promoting accountability and encouraging adherence to best 

practices across the sector. 

Increase Funding Opportunities for Sustainable Practices: Expand and diversify government funding and 

technical support for the integration of renewable energy systems (e.g., solar, wind) and smart monitoring 

technologies (e.g., underwater cameras) in aquaculture production units. Broaden eligibility for funding to include 

wild-capture fisheries and support pilot projects that address sector-specific challenges, such as predator 

management, to drive wider uptake of sustainable innovations and speed up the transition to renewable 

technologies.  

Promote Sustainable and Locally Sourced Alternatives for Fish Feed: Support research and commercialisation 

of alternative fish feed sources, prioritising options with proven environmental and nutritional benefits. Provide 
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incentives for local producers to increase the supply of legumes to increase local cultivation. Conduct research 

and establish guidelines to ensure that alternative feeds do not compromise the nutritional quality of aquaculture 

products.  

Enforce Robust and Participatory Spatial Planning for Aquaculture Expansion: Prioritise spatial planning at 

government level by mandating the development and regular updating of spatial planning frameworks for 

aquaculture, ensuring alignment with EU requirements and local environmental needs. Foster meaningful 

stakeholder engagement, including local communities, environmental groups, and industry, in planning processes 

to overcome political barriers and ensure transparency. Prioritise spatial planning as a prerequisite for any new 

farm development or expansion, with clear accountability mechanisms for governmental action. 

Develop Locally Tailored Policy Frameworks for Aquaculture: Design and implement policy frameworks that 

are specifically adapted to local conditions, taking into account regional ecological, social, and economic factors 

such as fish availability and community needs. Establish participatory processes that engage local stakeholders in 

policy development to ensure that reforms are relevant, targeted, and effective. Regularly review and adjust these 

policies to respond to changing local circumstances and to address gaps not covered by broader European or 

global frameworks. 

 

Greece NBSAP Analysis 

 

Strategic Context 

Greece's National Biodiversity Strategy and Action Plan (NBSAP) provides a broad but relevant framework for 

addressing sustainability challenges in the fisheries and aquaculture sectors. Its 2050 vision treats biodiversity and 

ecosystem services as national natural capital essential for welfare and economic prosperity. Marine and coastal 

ecosystems, which underpin fish stocks, aquaculture production and coastal livelihoods, are implicitly included in 

this natural capital. 

Ecosystem Conservation and Marine Space 

General Target 2, on conserving national natural capital and restoring ecosystems, is directly relevant to marine 

and coastal habitats such as seagrass beds, coastal wetlands and marine food webs affected by fishing and 

aquaculture. General Target 3, on the organisation and operation of a National System of Protected Areas, covers 

marine protected areas and Natura 2000 sites at sea, which overlap with fishing grounds and potential 

aquaculture sites. These targets jointly support measures to reduce overexploitation, habitat degradation and the 

loss of ecosystem services in marine environments. 

General Target 7 (biodiversity and climate change) and General Target 8 (invasive alien species) are also pertinent. 

They address climate impacts on marine ecosystems and risks related to non-native species, both of which are 

highly relevant for aquaculture operations and wild fish stocks. 

Policy Integration, Incentives and Governance 

General Target 5 focuses on enhancing synergies among sectoral policies and establishing incentives. This is the 

main lever for integrating biodiversity into fisheries and aquaculture policy, maritime spatial planning, tourism 

and coastal development, and for designing economic instruments that reward low-impact, nature-positive 

practices. General Target 10, on upgrading the quality and efficiency of public administration for biodiversity 

conservation, underpins improved licensing, monitoring and enforcement in the marine sector. 

Values, Participation and Sustainable Consumption 

General Targets 11–13 aim to integrate biodiversity conservation into societal values, inspire citizen participation 

and promote the value of ecosystem services. These targets provide a foundation for public engagement, 

education and awareness on marine biodiversity, and can support more informed, sustainable seafood 

consumption and greater social acceptance of well-managed aquaculture. 

Overall, the Greek NBSAP offers a strong strategic framework for fisheries and aquaculture through ecosystem 

conservation, cross-sector integration, governance and public engagement, while being less explicit on social 

equity within the sector, detailed business accountability and gender-specific dimensions. 
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Disclaimer: NBSAP pre-dates the 2022 Kunming–Montreal Global Biodiversity Framework and shows 

notable gaps when measured against. It lacks sector-specific biodiversity-friendly practices for aquaculture and 

fisheries (GBF Target 10), quantitative 30×303 protection and restoration goals, aquaculture-specific pollution 

controls, mandatory business disclosure and seafood value-chain transparency (Targets 15–16), and explicit 

recognition of small-scale fishers, gender equality and distributional equity (Targets 22–23). Its quantitative 

benchmarks remain anchored in the 2020 Aichi era, not the more ambitious 2030 GBF targets. 

Box 3: Greece National Biodiversity Strategy and Action Plan Analysis [7] 

The proposed policy recommendations are well-aligned with and strongly complement Greece's National 

Biodiversity Strategy and Action Plan. They operationalise the NBSAP's strategic framework—particularly General 

Targets 5 (cross-sector integration and incentives), 10 (public administration quality and enforcement), and 11–13 

(societal values, participation and sustainable consumption)—by translating broad principles into actionable, 

sector-specific measures for fisheries and aquaculture. Recommendations on education, labelling and consumer 

awareness advance the NBSAP's goals for public engagement and informed consumption. Spatial planning, 

compliance enforcement and funding for sustainable technologies directly support ecosystem conservation 

(Target 2), marine protected areas (Target 3) and climate-resilient practices (Target 7). The recommendations go 

beyond the NBSAP's scope by introducing mandatory frameworks (e.g., labelling, spatial planning prerequisites, 

financial penalties) where the strategy uses voluntary language, and by addressing specific gaps such as circular 

economy practices, alternative fish feeds and renewable energy integration—elements implicit in NBSAP principles 

but not operationally detailed. However, the recommendations do not yet fully address gender equality, explicit 

recognition of small-scale fishers as a distinct stakeholder group, or distributional equity measures—shortcomings 

shared with the NBSAP itself when measured against the more comprehensive equity and rights-based framing 

of the Kunming–Montreal Global Biodiversity Framework. 

Together, these recommendations respond directly to Greece’s NBSAP priorities. The interim conclusion confirms 

that they strengthen national policy implementation and address gaps in transparency, education and 

enforcement. 

  

 
3 30% conservation of land and sea by 2030 
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7 GHANA – GOLD VALUE CHAIN 

The final case study focuses on artisanal and small‑scale gold mining in Ghana, a sector that provides 

livelihoods but also exerts major environmental and social pressures. The section identifies key challenges, 

pathways and policy actions to foster more responsible practices and biodiversity‑positive growth. 

7.1 IMPACT  

The gold value chain in Ghana, particularly artisanal and small-scale mining (ASM), presents significant economic 

opportunities but faces major sustainability and social equity challenges (D5.3, D2.3). 

Social Challenges 

o Land Loss and Food Security: Gold mining frequently results in the conversion of agricultural land, 

especially cocoa farms, to mining sites. When gold is discovered, fertile farmland and forestry areas are 

destroyed, threatening local livelihoods and food security. 

o Health and Safety Risks: The sector is associated with mercury poisoning, workplace accidents, and 

occupational illnesses such as hearing loss and respiratory diseases [8] contributing to higher injury and 

mortality rates in mining communities. 

o Informality and Conflict: The largely informal and unsupervised nature of ASM fuels illegal mining 

practices and ongoing tensions with large-scale mining companies, undermining regulatory efforts and 

social stability. 

Environmental Challenges 

o Deforestation and Habitat Loss: ASM is a major driver of deforestation, land degradation and 

biodiversity loss in Ghana's High Forest Zone, a region of global biodiversity significance. Mining involves 

clearing vegetation, open-pit extraction and habitat destruction. 

o Biodiversity Loss: Although mining accounts for just 1.06% of Ghana's land area, it is responsible for at 

least 1.87% of global biodiversity loss [9], a figure that likely underestimates the true impact, as indirect 

effects are not fully captured. 

o Pollution and Contamination: Despite international bans, mercury and other toxic chemicals remain 

widely used in ASM, contaminating water and soil and posing severe risks to ecosystems and human 

health [10]. Heavy metals seep into waterways, causing ecotoxicity, nutrient pollution and acid mine 

drainage, which disrupt aquatic communities and persist along the supply chain. 

o Competition with Agriculture: ASM competes with agriculture for land and labour, leading to further 

farmland loss and deforestation as displaced farmers move into remaining forested areas. 

o Climate Change: Gold mining contributes to greenhouse gas emissions, mainly from energy use in mining 

operations. Most ASM activities occur off-grid and rely on diesel-powered machinery, increasing their 

carbon footprint. 

To guide more sustainable and equitable practices, Deliverable D3.6 provides specific indicators for assessing 

biodiversity loss from gold mining in Ghana, including greenhouse gas emissions for climate impacts, and 

emissions of nitrogen and sulphur oxides and various particulates as measures of pollution. 

7.2 TRANSFORMATIVE PATHWAYS  

The assessment of Ghana’s ASM gold sector shows deeply interlinked impacts: hazardous working conditions, 

https://biotrailsproject.eu/wp-content/uploads/2025/04/BIOTRAILS_D5.3_Impact-assessment-replication-guidelines-and-policy-recommendations-A_final.pdf
https://biotrailsproject.eu/wp-content/uploads/2023/06/BIOTRAILS_D2.3_Framework-of-transitional-pathways-and-leverage-points-A.pdf
https://biotrailsproject.eu/wp-content/uploads/2025/01/241209_BIOTRAILS_D3.6_Updated-LCA-and-EEMRIO.pdf
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land conversion, pollution, habitat destruction, and competition with agriculture. These impacts reveal systemic 

weaknesses in enforcement, governance, land‑use planning and limited livelihood alternatives. The leverage points 

highlight opportunities for job creation, community education, mechanised agriculture, waste enforcement, miner 

training, and climate‑finance access. 

Table 5: Results from the application of the Leverage Points Framework in Ghana 

Category Leverage Point Explanation 

Visions of a 

Good Life 

Creation of job 

opportunities (esp. for 

the youth) 

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. 

Community education 

on the need to 

conserve forests 

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. 

Total 

Consumption 

and Waste 

Mechanise agriculture, 

intensification/precision 

agriculture 

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. 

Enforcement of waste 

and management laws 

This leverage point targets the reduction of waste through better 

management practices, addressing issues like pollution and land 

degradation, thereby decreasing ecological footprints. 

Latent Values 

of 

Responsibility 

Training miners on best 

practices that are 

environmentally friendly 

Encourages the adoption of responsible mining practices, fostering a 

culture of environmental stewardship and addressing challenges like 

land degradation and water pollution. 

Awareness raising in 

schools 

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. 

Inequalities 

Alternative livelihoods 

Provides diverse economic opportunities, addressing inequalities by 

reducing overdependence on natural resources and promoting inclusive 

economic participation, tackling challenges like poverty and labour 

shortages. 

Build capacity in 

institutions for 

transparency and 

accountability 

Enhances institutional capacities to address corruption and promote 

fairness, tackling social inequalities and ensuring that all members of 

society can engage in sustainable practices. 

Justice and 

Inclusion in 

Conservation 

Enforcement of buffer 

zone policies 

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. 

Prosecution of illegal 

operators 

Promotes justice by holding violators accountable and protecting 

community resources, addressing challenges like illegal mining and 

deforestation. 

Externalities 

from Trade 

and Other 

Telecouplings 

Promote aquaculture 

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. 

Ban mining near rivers 

and streams 

Mitigates negative environmental impacts, ensuring that local actions 

do not adversely affect distant ecosystems, addressing challenges like 

water pollution and land degradation. 

Responsible 

Technology, 

Innovation, 

and 

Investment 

Increase climate finance 

for adaptation 

strategies 

Supports investment in technologies and practices that enhance 

resilience to climate change, addressing challenges like a lack of climate 

finance and promoting sustainability. 

Provision of fire 

management, 

equipment for range 

officers 

Invests in technologies and resources to manage and prevent wildfires, 

ensuring ecological integrity and addressing challenges like wildfires 

and habitat destruction. 

Education and Agricultural extension Provides farmers with knowledge and skills to adopt sustainable 
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Knowledge 

Generation 

and Sharing 

training practices, ensuring informed decision-making and addressing 

challenges like a lack of land resources for agriculture. 

Build law enforcement 

capacities. 

Enhances knowledge and skills within law enforcement to effectively 

manage and protect environmental resources, addressing challenges 

like inadequate state control and enforcement. 

7.3 POLICY RECOMMENDATIONS 

The transitional pathways articulate how improved enforcement, capacity building, livelihood diversification, 

and responsible mining practices can shift the sector toward sustainability. The recommendations operationalise 

these insights by outlining steps for institutional capacity building, accountability, early environmental 

education and inclusive livelihoods. 

 

Strengthen Enforcement and Accountability: Allocate greater financial and human resources to enforcement 

agencies, clarify institutional mandates, and implement robust monitoring and reporting mechanisms to ensure 

consistent application of laws and deter illegal activities. 

Depoliticise and Professionalise Institutions: Minimise political interference in the management of programmes 

(e.g. alternative livelihoods, mining schemes) by promoting independent, professionally managed initiatives and 

transparent oversight. 

Enhance Early and Integrated Environmental Education: Integrate environmental awareness and conservation 

topics into school curricula from the primary level and provide ongoing training and resources for educators to 

foster a culture of sustainability from an early age. 

Promote Sustainable and Inclusive Alternative Livelihoods: Support the establishment of private-sector-led 

and community-based enterprises in alternative livelihoods, land reclamation, aquaculture, and climate-smart 

agriculture, ensuring these initiatives are permanent, gender-inclusive, and accessible to vulnerable groups. 

Increase Investment in Capacity-Building: Provide regular training for law enforcement, regulatory staff, 

extension officers, and range officers, and ensure access to modern equipment and up-to-date best practices. 

Improve Policy Coordination and Integration: Foster better collaboration and information-sharing among 

relevant ministries, agencies, and local authorities to harmonise policies, avoid duplication, and address cross-

cutting issues such as water management, land use, and climate adaptation. 

Ensure Adequate and Accessible Climate Finance: Streamline access to domestic and international climate 

finance, strengthen institutional capacity to manage funds, and prioritise practical, on-the-ground adaptation and 

mitigation projects. 

Prioritise Community Engagement and Awareness: Involve local communities in policy design and 

implementation, expand public awareness campaigns, and ensure that policies are responsive to local needs and 

realities. 

Mandate Early and Ongoing Environmental Restoration: Enforce land reclamation and buffer zone policies and 

provide incentives for the restoration of degraded lands and the protection of sensitive ecosystems. 

 

Ghana National Targets - Analysis 

 

Environmental and Land-Use Governance 

Ghana’s National Biodiversity Targets address several drivers that are highly relevant for artisanal and small-scale 

gold mining (ASM), even though mining is not named explicitly. Main policy measures on biodiversity-inclusive 

spatial planning call for identifying and mapping degraded terrestrial and water ecosystems, preparing spatial 



D5.6 - Policy Brief (B) 

 

 

 

plans for all regions and districts, and developing integrated restoration and management plans for at least 30% 

of degraded areas, supported by monitoring and reporting systems. These tools can be applied to ASM-degraded 

lands and river systems, helping to rehabilitate mined-out areas and guide decisions on where mining, agriculture 

and conservation should be prioritised. Targets to ensure sustainable management of agriculture, aquaculture, 

fisheries and forestry promote climate-smart practices, stronger enforcement of sectoral laws and coordination 

among institutions. While land competition between ASM and small-scale farming is not mentioned explicitly, 

these measures provide a framework to negotiate land-use trade-offs and protect productive agricultural zones 

and key biodiversity areas from unplanned mining expansion. 

 

Pollution Control, Business Conduct and Incentives 

Main policy measures on pollution reduction and harmful incentives are closely aligned with the ASM gold value 

chain. They emphasise stricter standards, guidelines and enforcement for hazardous chemicals, and awareness-

raising on their harmful effects —highly relevant to mercury and other contaminants used in ASM. Measures 

under Targets 15 and 16 aim to make businesses monitor and disclose biodiversity risks, establish registries and 

accreditation for biodiversity-friendly enterprises, promote cleaner production technologies, and roll out 

campaigns and data systems for sustainable consumption and waste reduction. Applied to gold, these measures 

could underpin stronger environmental due diligence by buyers, refiners and exporters, and stimulate demand 

for responsibly produced ASM gold. 

 

Equity, Participation and Livelihoods 

Several targets promote inclusive participation, gender equality and access to information, including gender 

action plans, youth platforms, toolkits for integrating vulnerable groups into decision-making, and enhanced 

access to justice. Other measures call for communicating biodiversity policies in simplified form and supporting 

sustainable livelihood initiatives in affected communities. These provisions can help balance the interests of ASM 

miners, small-scale farmers and local communities by ensuring that land-use decisions and restoration priorities 

are negotiated transparently, with specific attention to women, youth and other vulnerable actors in mining 

landscapes. Overall, the national targets and their policy measures provide a strong enabling environment to 

reduce biodiversity impacts from ASM, promote social equity and support more balanced land-use outcomes 

between mining, agriculture and nature. 

 

Box 4: Ghana National Biodiversity Targets Analysis [11] 

The proposed policy recommendations are closely aligned with Ghana's National Biodiversity Targets, 

complementing or extending them in several areas. For example, strengthening enforcement, clarifying 

institutional mandates and requiring early and ongoing restoration directly support national commitments on 

pollution control, biodiversity-inclusive spatial planning, the restoration of degraded areas, and the sustainable 

management of land and resources. Meanwhile, measures to improve policy coordination, professionalise 

institutions, expand capacity building and streamline access to climate finance reinforce Ghana's priorities of 

integrating biodiversity into planning, building institutional capacity and mobilising finance. Recommendations 

on sustainable, gender-inclusive alternative livelihoods, community engagement and awareness complement 

targets emphasising sustainable livelihoods, the participation of local communities, gender equality, and the 

accessible communication of biodiversity policies. Early environmental education and stronger public awareness 

reinforce the intent of targets concerning data, information and citizen participation by fostering a culture of 

sustainability from an early age. Importantly, none of the recommendations contradict the national targets. Several 

recommendations, such as depoliticising implementation, ensuring independent oversight, and explicitly 

balancing the interests of artisanal and small-scale miners, small-scale farmers, and conservationists, go beyond 

what is currently specified. These recommendations offer a practical and politically informed pathway to 

operationalising Ghana's biodiversity commitments. 

The recommendations correspond closely with Ghana’s National Biodiversity Targets. The interim conclusion 

confirms that they reinforce national commitments while addressing persistent governance and enforcement gaps.  
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8 BIOTRAILS SOLUTIONS AND TOOLS 

Within the BIOTRAILS project, a couple of tools have been developed to support the implementation of 

measures to halt and reverse biodiversity loss by transforming the dedicated value chains.  

8.1 VISUALISATION TOOL & POLICY SIMULATOR 

The BIOTRAILS Visualisation Tool is an interactive, open‑access dashboard designed to help policymakers, 

researchers, and civil society explore how human decisions and behaviours shape the connections between 

biodiversity, climate, and society. Covering four globally relevant value chains—cocoa, gold, fish, and 

forest‑based cultural handicrafts—it allows users to visualise how production, trade, and consumption choices 

affect ecosystems and livelihoods, and where the greatest leverage points lie for transformative change. 

Through intuitive maps, charts, and time series, the tool translates complex scientific data into clear visual insights. 

Users can navigate alternative policy and behavioural scenarios, examining how shifts in incentives, governance, 

or social norms could halt biodiversity loss and improve climate and social outcomes. Linked to scenario models 

and the BIOTRAILS Policy Simulator, it provides a “what‑if” space to test interventions before implementation—

helping policymakers design coherent, evidence‑based strategies that align with national biodiversity targets and 

the Global Biodiversity Framework. 

How policymakers and public authorities can use this tool: 

During policy design: National and regional policymakers can explore baseline conditions, identify biodiversity 

hotspots and high-impact leverage points, and compare alternative scenarios (e.g., land-use governance vs. 

financial incentives) to assess which interventions deliver the greatest co-benefits before committing resources. 

In stakeholder consultations: The visual interface makes complex trade-offs accessible to non-technical 

audiences. Policy advisors can use it in multi-stakeholder laboratories or public consultations to facilitate evidence-

based dialogue and build consensus around intervention priorities. 

The tool is available here: https://biotrails.ebosrndportal.com/ 

 

Figure 1: Nexus Policy Simulator 

https://biotrails.ebosrndportal.com/
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8.2 ESG BIODIVERSITY TOOLKIT 

The BIOTRAILS ESG Biodiversity Toolkit is a decision support tool that helps companies assess, manage, and 

improve their biodiversity performance within broader ESG strategies. It guides businesses in integrating 

biodiversity into corporate sustainability reporting in line with European and international standards, supporting 

nature-positive operations across high-impact value chains such as cocoa, fisheries and aquaculture, gold, and 

forest-based cultural products. 

Built on the ScienceBased Targets Network (SBTN) five-step approach, the Toolkit enables companies to: 

1. Assess their biodiversity footprint; 

2. Prioritise key issues; 

3. Set and disclose measurable targets; 

4. Implement mitigation actions, and 

5. Track progress toward biodiversity-positive outcomes. 

To ensure consistency with global frameworks, the Toolkit incorporates biodiversity drivers from the IPBES and 

European Sustainability Reporting Standards (ESRS)—including land use change, climate change, pollution, 

overexploitation, and invasive species. It also applies sector-specific metrics from the Taskforce on Nature-related 

Financial Disclosures (TNFD), providing tailored indicators for industries such as mining, agriculture, aquaculture, 

and forestry. 

How businesses can use this tool: 

For businesses: Companies can use the Toolkit to conduct biodiversity risk assessments, set science-based targets 

aligned with SBTN, TNFD, and ESRS, and prepare mandatory or voluntary ESG disclosures. It provides sector-

specific metrics for cocoa, fisheries, aquaculture, gold, and forestry, enabling firms to integrate biodiversity into 

corporate strategy, supply chain management, and investor reporting. 

The Toolkit was validated through pilot testing with companies operating in the BIOTRAILS case study sectors. 

This collaborative process refined the tool to meet user needs, ensuring it delivers reliable, actionable guidance 

for businesses seeking to reduce biodiversity impacts, strengthen ESG disclosure, and align private sector 

performance with the Global Biodiversity Framework. This supports the implementation of national biodiversity 

targets and strategies. 

 

Figure 2: The Five-Step process of SBTN [12]  

The ESG Toolkit is available here: https://biotrails-esg-toolkit.eu/  

The methodological background of the toolkit can be found in D 4.6 [13] 

8.3 SERIOUS GAME 

The BIOTRAILS Serious Game uses the power of gaming to make learning about biodiversity engaging and 

accessible. By combining interactive storytelling, challenges, and real-life scenarios, it helps players understand 

https://biotrails-esg-toolkit.eu/
https://biotrailsproject.eu/resources/public-deliverables/
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how everyday consumption choices affect ecosystems and biodiversity. The game motivates behavioural change 

by encouraging reflection on personal habits and fostering participation in collective sustainability efforts. 

Players explore scenarios that link production and consumption patterns to biodiversity impacts, tackling quizzes 

and challenges that reveal the environmental consequences of their decisions. As they progress, participants 

compete in a global citizen championship for sustainable behaviour, turning awareness into action. 

Beyond entertainment, the game advances citizen science by anonymously tracking how players’ choices and 

awareness evolve before and after gameplay. These data provide valuable insights into consumer behaviour, 

supporting research on how education influences sustainability mindsets. 

How policymakers, public authorities, and educators can use this tool: 

For education and awareness campaigns: National and local education authorities can integrate the Serious 

Game into school curricula, public awareness campaigns, and community engagement programmes to strengthen 

environmental literacy and inspire responsible consumption, especially among younger audiences. 

For behavioural insights in policy design: Policymakers can use anonymised gameplay data to understand how 

citizens perceive biodiversity trade-offs, which messages resonate most effectively, and how awareness translates 

into behaviour change. These insights inform the design of communication strategies, labelling schemes (where 

feasible), and public engagement initiatives. 

For stakeholder engagement and capacity building: Public authorities and civil society organisations can 

deploy the game in workshops, policy laboratories, and community consultations to facilitate participatory 

dialogue, build shared understanding of biodiversity challenges, and foster collective commitment to sustainable 

value chains. 

For monitoring attitudinal change: The game citizen science component provides a practical tool for tracking 

shifts in public awareness and values over time, a key indicator within the Attitude-Facilitators-Infrastructure (AFI) 

monitoring framework proposed in this Policy Brief. 

Aligned with policy recommendations on education and awareness building, the BIOTRAILS Serious Game 

serves as an innovative tool to strengthen environmental literacy, inspire responsible consumption, and engage 

citizens, especially younger audiences, in the transition toward biodiversity-positive lifestyles and more inclusive, 

participatory pathways for transformative change. 
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9 MONITORING PROGRESS 

To evaluate how effectively the policy recommendations are implemented and to support transparent reporting, 

BIOTRAILS proposes a practical set of SMART/RACER indicators (Specific, Measurable, Achievable, Relevant, Time-

bound, and Relevant, Accepted, Credible, Easy, Robust). The indicators are rooted in the Attitude–Facilitators–

Infrastructure (AFI) framework, which helps policymakers and stakeholders identify the behavioural, institutional, 

and structural enablers of transformative change. 

The AFI approach recognises that successful policy implementation requires progress along three complementary 

dimensions: (1) Attitudes – how people value biodiversity and perceive their role in its protection; (2) Facilitators 

– the institutional mechanisms and incentives that enable action; and (3) Infrastructure – the physical and 

organisational systems that lock practices in place or open space for innovation. 

The table below lists concise indicators that national, regional and local authorities can use to measure change 

across these three dimensions. They are designed to serve both as internal management tools and as reporting 

instruments towards national biodiversity strategies and the Kunming–Montreal Global Biodiversity Framework. 

 

AFI Dimension Key Indicator Purpose for Policy Monitoring 

Attitudes 

• Share of administrators and producers 

reporting greater awareness of biodiversity and 

social equity issues (%) 

Captures changes in understanding and 

motivation across governance and producer 

levels. 

 • Number of training and awareness events 

organised and participants trained 

Shows outreach and capacity-building 

progress. 

Facilitators 
• Number of policies or programmes revised to 

include BIOTRAILS recommendations 
Measures policy integration and replication. 

 • Share of institutions with formal coordination 

mechanisms or biodiversity focal points (%) 
Indicates cross-sectoral coherence. 

 • Amount of public funding allocated to 

biodiversity-friendly initiatives (EUR/%) 
Tracks real resource mobilisation. 

Infrastructure 
• Number of local or regional pilot projects 

implemented through the co-design framework 

Reflects replication and localisation of good 

practices. 

 • Proportion of public procurement processes 

including biodiversity criteria (%) 

Demonstrates systemic mainstreaming in 

government operations. 

 • Extent of land use or production areas under 

biodiversity-positive management (ha or %) 

Provides outcome measure linking policies 

to landscape-level change. 

Cross-cutting 

• Alignment index between national strategies 

and the Kunming–Montreal Framework (0–3 

scale) 

Gauges coherence with international 

commitments. 

 • Diversity of stakeholders in co-design 

processes (% by gender and actor type) 

Ensures equity and participation in decision-

making. 

 

National agencies can employ the indicators to track mainstreaming of biodiversity across sectors and to prepare 

progress reports for the Global Biodiversity Framework. Regional and local governments can apply them to assess 

the effectiveness of co-designed policies, such as land-use planning, community-based conservation or 

sustainable procurement measures. The indicators support both quantitative assessment (e.g., area restored, 

budget allocated) and qualitative learning (e.g., institutional collaboration, stakeholder satisfaction). 

The AFI monitoring approach allows combining these metrics into annual or multi-year progress reports, linking 

attitudinal change, institutional readiness and infrastructural reform. This integrated perspective helps decision-

makers verify whether the policy recommendations truly drive the transformative change required to achieve 

national biodiversity targets and global commitments under the Kunming–Montreal Global Biodiversity 

Framework. 
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10  CONCLUSIONS 

10.1 CROSS SECTORAL POLICY RECOMMENDATIONS 

Taken together, the recommendations provide a practical pathway to narrow the gap between policy intent and 

practice. They offer adaptable policy principles that stakeholders can tailor and replicate across diverse 

bioeconomy value chains and contexts. 

Comparing the recommendations across the four cases, observed recurrent patterns that are applicable to other 

value chains. Based on those similarities, nine broader policy recommendations can be deduced: 

Adopt coordinated, whole-of-government approaches: All cases point to comprehensive policies on paper, 

yet gaps exist in coordination across climate, biodiversity, rural development, and economic agendas. 

Strengthening horizontal (inter‑ministerial) and vertical (national–regional–local) coordination is repeatedly 

recommended. For example, in Peru’s cocoa sector, stakeholders call for better alignment of climate and 

biodiversity strategies, rural development and competitiveness plans, and territorial instruments. This alignment 

would connect land‑use planning, climate goals, and value‑chain competitiveness. Similar coordination needs were 

voiced in the other BIOTRAILS value chains and beyond by the participants of the international policy lab. 

Close the implementation gap through predictable funding and robust enforcement: Stakeholders in the 

BIOTRAILS cases consistently cite underfunding, weak or fragmented enforcement, and political or administrative 

constraints as the main reasons policies underperform. For example, Peru’s cocoa sector has robust strategies but 

struggles with implementation, coordination and funding; Ghana’s gold sector is “well‑regulated on paper” but 

faces enforcement/resource constraints and political interference; Greece’s aquaculture is “advanced” but 

hindered by fragmented policy, limited consumer awareness and weak waste management; Brazil’s Indigenous 

artisans face insecure land rights and limited market access despite supportive cultural and economic policies. 

Embed equity and inclusion to increase policy effectiveness: Addressing inequalities is essential to make value 

chains more sustainable; it is instrumental rather than a mere co‑benefit. For example, in Brazil’s Indigenous crafts 

sector, recognising women as artisans, traders and business leaders, ensuring their representation in organisations, 

and upholding FPIC, strengthens equitable participation and benefit‑sharing. These inclusion measures are key to 

sustaining biodiversity‑relevant raw materials and cultural continuity and offer a governance template applicable 

across other value chains. 

Secure diversified financing and align incentives for sustainability: Insufficient, unpredictable, or poorly 

targeted funding undermines policy implementation. Across cases, stakeholders call for diversified and 

competitive funding streams and targeted incentives that make sustainability adoption viable. In Peru’s cocoa 

value chain, for example, recommendations include support for product diversification, ecological/organic 

production, adoption of agroforestry systems, and traceability—paired with improved access to national 

competitive funds and better alignment with the public investment framework.  Similar “resource constraints” and 

misaligned instruments appear in other cases. 

Institutionalise transparency and traceability as enabling conditions: Transparency and traceability are 

repeatedly proposed to unlock market access, ensure compliance, and build trust. In Greece’s aquaculture sector, 

for example, fragmented policy and limited consumer awareness constrain uptake of sustainability practices. Thus, 

strengthening transparency and product traceability (e.g., credible eco-labelling, chain-of-custody documentation, 

and waste-handling reporting) is a prerequisite for consumer trust and higher-value market access. Consolidating 

traceability requirements within a streamlined regulatory framework would also reduce compliance frictions while 

improving enforcement efficacy. 

Build capacity and professional training across authorities and producers: Each BIOTRAILS case study 
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identifies capacity gaps in public authorities and among producers, calling for continuous training and institutional 

continuity. For example, in Ghana’s ASM gold sector, capacity constraints within regulatory agencies and at the 

community level impede consistent enforcement and responsible practices. Strengthening technical training for 

inspectors and extension officers, alongside structured support for miners to adopt safer and more sustainable 

methods, is necessary to translate “well‑regulated on paper” frameworks into outcomes.  

Expand environmental education and community engagement for long‑term change: Deepening 

environmental education and community knowledge‑sharing is key for enduring behavioural change and local 

ownership. For example, in Brazil’s Indigenous handicrafts value chain, community‑led cultural and environmental 

education, transmitting traditional ecological knowledge on sustainable harvesting (e.g., seeds, fibres, natural 

dyes) supports stewardship and intergenerational learning. Knowledge‑sharing within and between communities 

strengthens sustainable resource use and informs artisans about market demands. 

Establish a science–policy interface at the national level to ensure evidence-based, implementable policy: 

Institutionalise regular, two‑way exchange between researchers, statistical offices, monitoring agencies and policy 

units to translate up‑to‑date evidence into policy design and revision and to ensure accountability. Define 

minimum data standards, update cycles and responsibility for indicators (biodiversity, social, economic), linked to 

policy targets and budget decisions. 

Shift to nature‑positive production models at landscape scale: Finally, a common pattern across all cases is 

the recommendation to shift deliberately towards nature‑positive production models as the organising principle 

for sector transformation. Although the specific modalities differ by context, the direction of travel is consistent: 

adopt practices that restore ecosystems, reduce pressures on biodiversity and climate, and sustain livelihoods. 

Illustrative pathways include agroforestry and ecological/organic production in Peru’s cocoa sector; reforestation 

and landscape restoration to rehabilitate degraded areas in Ghana’s mining landscapes; and circular, 

resource‑efficient practices (including improved waste prevention, handling and valorisation) in Greek aquaculture.  

10.2 HOW THE RECOMMENDATIONS ALIGN WITH AND 

COMPLEMENT NATIONAL BIODIVERSITY STRATEGIES 

Across all four BIOTRAILS value chains, the policy recommendations show strong alignment with national 

biodiversity targets and strategies. In Peru, they complement the ENDB’s priorities on sustainable agriculture, 

ecological restoration, agrobiodiversity, and value‑chain transparency. In Brazil, they reinforce the National 

Targets’ emphasis on socio‑biodiversity, FPIC, restoration, community governance, and equitable benefit‑sharing. 

In Greece, they support the NBSAP’s objectives on marine conservation, policy integration, governance quality, 

public engagement and sustainable consumption. In Ghana, they build on national targets related to degraded 

land restoration, pollution control, livelihood diversification, inclusive governance and data accessibility. 

In all cases, the recommendations extend national strategies by operationalising elements that are currently 

formulated at a high level. They close implementation gaps by introducing concrete measures on enforcement, 

funding, institutional capacity, cross‑sector coordination, and participatory governance. Furthermore, they 

enhance alignment with the Kunming–Montreal Global Biodiversity Framework, particularly Targets 1 (spatial 

planning), 5 (sustainable use), 14 (integration into policies), 15 (business disclosure), 16 (sustainable consumption), 

18–19 (incentives and finance), and 22–23 (gender and equity). 

This complementarity ensures that the BIOTRAILS recommendations not only respond to local needs but also 

strengthen each country’s ability to deliver on international biodiversity commitments. 

 



D5.6 - Policy Brief (B) 

 

 

 

10.3 OVERALL CONCLUSIONS 

The findings from BIOTRAILS demonstrate that value‑chain sustainability cannot be achieved through isolated 

measures, but requires coordinated interventions that address systemic drivers, behavioural factors and 

institutional constraints simultaneously. By integrating scientific evidence, participatory co‑design, policy analysis 

and practical toolkits, the project offers a comprehensive approach for navigating the complexity of 

biodiversity‑relevant transformation. 

The four value chains analysed, cocoa, forest‑based handicrafts, aquaculture and fisheries, and artisanal gold 

mining, differ widely in their environmental pressures, socio‑economic contexts and governance landscapes. Yet 

common patterns emerge: the importance of inclusive governance, transparency, equitable benefits, coherent 

policy frameworks, and long‑term capacity-building. These patterns were also recognised by policymakers in the 

international lab, who confirmed their relevance for broader bioeconomy settings. 

Taken together, the policy recommendations and toolkits presented in this brief provide a practical pathway to 

narrow the gap between policy intent and implementation. They equip governments, communities, and businesses 

with actionable guidance, analytical tools, and behavioural insights to accelerate the shift toward nature‑positive 

value chains. By replicating this approach across sectors and regions, countries can advance towards meeting their 

national biodiversity targets while contributing to the global ambition of halting and reversing biodiversity loss by 

2030. 
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