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EXECUTIVE SUMMARY 
This report examines the intricate relationship between urban development and biodiversity, 
emphasising the critical balance needed to sustain both human societies and natural ecosystems. 
Historically, cities have been designed in isolation from nature; over time, this has led to significant 
biodiversity loss and disruption of natural habitats. From the 1950s to date, humans have changed 
ecosystems more rapidly and extensively than in any comparable period of time in human history, 
largely to meet rapidly growing demands for food, fresh water, timber, fibre, and fuel [1]. This rapid 
change continues to this day and has resulted in a substantial and largely irreversible loss in the 
diversity of life on Earth. However, there is a growing recognition of the necessity to integrate 
nature within urban landscapes. This integration aims to enhance quality of life, promote 
biodiversity, and sustain essential ecosystem services. The global importance of biodiversity loss 
extends far beyond the immediate environmental implications, affecting everything from human 
health to economic stability. Each of the four categories of ecosystem services is underpinned by 
biodiversity - provisioning services (crops, fresh water, and plant-derived medicines), regulating 
services (filtration of pollutants by wetlands, climate regulation through carbon storage and water 
cycling, pollination), cultural services (recreation, spiritual and aesthetic values, education) and 
supporting services (soil formation, photosynthesis and nutrient cycling) [2]. A decline in 
biodiversity impacts countless different aspects of our lives and livelihoods.  
 
The aim of this report is to help cities identify and reduce their biodiversity impacts. To do so, the 
report introduces a novel "Three Scope Approach" framework for understanding and mitigating 
urban impacts on biodiversity. This approach is based on the approach designed by the Green 
House Gas (GHG) Protocol for measuring GHG emissions across different scales [3]. This framework 
applies the same approach to biodiversity in the urban context. It explores both the direct and 
indirect effects of urban areas on natural environments, extending to the global impacts of urban 
consumption patterns on biodiversity. 
 
The primary target audience of this report are city policy and decision makers who are interested in 
engaging with biodiversity protection. Additional target audiences include researchers who aim to 
develop and/or improve the quantification and reporting of biodiversity impacts along the three 
scopes. Within the context of this report, a first attempt at quantification has been made. Key 
findings highlight the potential of cities to coexist with nature through the integration of green 
spaces, urban and peri-urban farming using sustainable practices, and ecological corridors, which 
not only improve residents' well-being but also contribute to local biodiversity and ecosystem 
resilience. Moreover, the report underscores the urgent need for cities to reassess their 
contribution to biodiversity loss, particularly through the lens of the often-overlooked Scope 3 
impacts, which encompass the broader, global effects of urban consumption and activities. 
 
As a way of testing out the framework, this report examines the review and update of the Food Policy 
of the City of Thessaloniki. This case study analysis connects the aquaculture/fisheries food chain 
to urban dwellers' consumption patterns. Finally, this deliverable introduces the panel discussion 
already being planned that will bring different cities to share their actions and commitments to 
biodiversity protection and map those on the framework of the 3-scope approach. 
 
In conclusion, the report advocates for a shift in urban planning and development strategies within 
and near city boundaries, as well as a call to explore cross-scalar interactions of cities, urging them 
to embrace their role in preserving biodiversity within and beyond their borders. By using the Three 
Scope Approach, cities can better understand their biodiversity-related footprint and develop 
strategies to reduce their impact on the natural world, paving the way for a more sustainable and 
resilient urban future. Addressing biodiversity loss is imperative for sustaining the planet's health 
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and ensuring the well-being of future generations, making it a critical issue for urban development 
and global environmental governance. 
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1 INTRODUCTION 

1.1 MAPPING BIOTRAILS OUTPUTS 
This section presents the BIOTRAILS’ s 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 

D4.3 Developing capabilities for cities to reduce their biodiversity impacts (A) 
 
This deliverable refers to task 4.2. BIOTRAILS will produce guidelines for interventions by cities to reduce 
their biodiversity impacts in a way that cities can take relevant action that is aligned with their existing net-
zero and circularity agendas. The initial version of this deliverable will capture opportunities for cities to 
reduce their biodiversity impact demonstrator on the food value chain (selected value chain subject to 
change during the co-development phase with cities). 

TASK 

T4.2: Capture the 
Opportunities for 
Cities to Reduce 
their Biodiversity 

Impacts 
 

Task 4.2 will capture the 
opportunities for cities to reduce 
their biodiversity impacts. This 
work involves, firstly, the 
development of an accounting 
framework to support cities 
identifying and quantifying key 
negative contribution areas. 
Secondly, it includes the 
identification of market, policy, 
and behavioural interventions to 
mitigate impact against the 
contribution areas. The third 
implementation step includes the 
application of the tool on a specific 
values chain (likely food 
considering focus of project). The 
work will be demonstrated in (at 
least) one RCN network city to be 
selected during the project 
through submissions to an internal 
call for Expression of Interest. The 
specific value chains for 
exploration will be decided during 
the project in connection to Task 
4.3 and Tasks 5.2-5.4, also 
depending on the city context. 

Chapters 3-4 

Chapter 3 introduces the 
three-scope framework 
for identifying negative 
contribution areas for 
cities, addressing the 
need to develop a 
framework supporting 
cities. 
 
In chapter 3.3 – 3.5 the 
three-scope framework 
is expounded upon and 
includes examples of 
ways cities can mitigate 
impact against 
contribution areas.  
 
Chapter 4 addresses the 
third implementation 
step. This chapter 
examines the case of 
Thessaloniki’s Food Pact 
and its impact on 
biodiversity using a 
framework.  
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1.2 DELIVERABLE OVERVIEW AND REPORT STRUCTURE 
 
The report consists of five main chapters, outlined as follows: 
 
Chapter 1 offers a concise introduction to the deliverable, providing the reader with an overview of 
the document. Chapters 2 and 3 introduce biodiversity, describe the Three Scope Approach, and 
provide details on the framework, including case studies on each scope. The first version (D4.3) of 
this report offers the current conceptualisation. Deliverable D4.4, ‘Developing capabilities for cities 
to reduce their biodiversity impacts (B)’, will provide additional information on the application of 
the framework. Chapter 4 introduces the case study of the City of Thessaloniki, specifically 
elaborating on the city's food policy and how this could become a good entry point for biodiversity 
protection across the three scopes. The project will conduct an analysis of the biodiversity 
impacts/implications of the Thessaloniki Food Pact and suggest revisions to the Food Pact. The 
outcome of this research will be a 1–2-page guide outlining best practices for biodiversity inclusion 
in food policy. This analysis will cover the application of the framework to a BIOTRAILS value chain 
and testing in a city. Finally, this chapter provides a brief description of the intended panel 
discussion that will encourage cities to share their ambitions/actions for biodiversity protection on 
each of the scopes (to be carried out by October 2024, with outcomes reported within D4.4). 
Chapter 5 includes the conclusions of this deliverable report based on the activities of the project 
partners contributing to it to date. 

1.3 CONTEXT 
The intersection of urban areas and biodiversity is a dynamic and intricate relationship that holds 
profound implications for both the natural world and human societies. Cities are inherently 
detrimental to natural environments and biodiversity, as they are encroaching on natural habitat 
and expelling unnatural components into the habitats. Traditionally, we have built cities that are 
separate from nature, making great efforts to remove animals and plants from our buildings and 
streets. However, we are beginning to recognise the importance of living with nature and that cities 
can be unique places where we can co-exist with nature. For instance, integrating green spaces, 
urban farming, and wildlife corridors can not only enhance the quality of life for residents but also 
contribute to local biodiversity. Moreover, a biodiverse urban environment can offer ecosystem 
services such as improved air quality and natural temperature regulation, which can be especially 
valuable for mitigating the impacts of heat waves and other climate change-related challenges [4]. 
 
Recognising and understanding this intersection is vital for sustainable urban planning, as it 
enables us to build resilience, adapt to a changing climate, and create coexistence between human 
communities and the life forms that share our urban landscapes.  
 
At the same time, the biodiversity impacts of cities and urban lifestyles stretch far beyond the city’s 
boundaries. Consumption by urban dwellers, in the time of efficient global supply chains, means 
that cities can have an impact on biodiversity on a global scale. Examples include food and 
construction materials as nature-based outputs, whether they are consumed/used directly or 
contribute or become part of an industrial process. To effectively address the multifaceted impacts 
of urbanisation on biodiversity, a comprehensive framework is required.  

 
This report argues that cities should now start thinking about the diverse ways through which they 
contribute to biodiversity loss. It explores the concept of a "Three Scope Approach" to better 
understand a city’s relationship with biodiversity. The approach is based on the approach used by 
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the GHG Protocol [3] and was used by [4] to measure GHG emissions and to emphasise the 
importance of scope 3, which has historically been understudied and under-measured. Applying 
this approach helps us to identify opportunities and strengthen the capabilities of cities to reduce 
their biodiversity impacts. The three-scope approach enables us to grasp the full extent of a city's 
impact on biodiversity, which often stretches far beyond its concentrated urban areas. By 
understanding the entire picture, cities can create solutions that address the main impacts on 
biodiversity. 
 
This report begins by briefly introducing the three-scope framework and the process for adapting 
it from the GHG protocol framework. The scopes are then explored in more detail, along with 
examples from cities where approaches have been taken to mitigate biodiversity loss in the 
particular scope. Finally, the report ends with a case study using the three-scope approach to 
analyse the biodiversity impacts of the Food Pact from Thessaloniki. This examination provides 
tangible insights into how urban policies can impact natural ecosystems both within and beyond 
city boundaries, serving as a practical example for other cities aiming to balance urban 
development with biodiversity conservation.  
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2 BIODIVERSITY BEYOND BORDERS 
Biodiversity, a shortened term for 'biological diversity,' can be envisioned as a complex puzzle of 
interconnected elements — rivers, wetlands, mountains, coastlines, animals, birds, plants, 
microorganisms, and more. All these elements weave together to create the ecological picture. 
Biodiversity is essential for the processes that support all life on Earth, including human life. 
Without a wide range of animals, plants and microorganisms, we cannot have the healthy 
ecosystems that we rely on to provide us with the air we breathe and the food we eat. [5].  
 
The Earth is currently experiencing unprecedented rates of biodiversity loss, and we are likely on 
the brink of a mass extinction event. [5]. Extinction is a natural process and the ultimate fate of all 
species. However, human activities have significantly accelerated this phenomenon for many 
species. A 2022 World Wildlife Fund study, “The Living Planet Index”, reveals a staggering 69% 
decline in wildlife populations over the past 50 years, estimating that half of all species could face 
extinction by 2050. Human-induced factors such as deforestation, invasive species introduction, 
pollution, overfishing, and climate change contribute to this alarming trend, with many of these 
impacts stemming from efforts to accommodate urban lifestyles and economic activities within 
cities. 
 
Our world is shifting, with the majority of this change focused on cities [6]. By 2030, it is estimated 
that these cities will cover an additional 290,000 km2 of natural habitat, approximately the size of 
New Zealand. This growth is particularly noteworthy in the tropical forests of Africa and Asia, 
recognised as among the most biodiverse places on our planet [7]. By 2050, there will be 2.4 billion 
more people in cities; this is the equivalent of building a city with the population of London every 7 
weeks. 
 
Cities as hubs of consumption and production exert a dual impact on biodiversity – within their 
geographic boundaries as well as globally through their supply chains. One of the direct drivers of 
biodiversity loss is land use change (primarily for large-scale food production), which drives an 
estimated 30% of biodiversity decline globally; this is followed by overexploitation (overfishing and 
overhunting), which drives around 20%. [5]. Overfishing, overhunting, and large-scale food 
production are done primarily to facilitate our lives in cities. Unlike people living in rural areas, 
people living in cities tend to consume nature-based products that may not be locally available but 
are imported to the city. Although they cover only 2-3% of land, cities account for 75% of natural 
resource consumption, up to 80% of energy consumption, 70% of greenhouse gas emissions, and 
50% of waste production. [7].  
 
In 1992, 29% of strictly protected areas were less than 50 km from urban areas. By 2030, it is 
projected that the percentage will increase dramatically, with 40% of strictly protected areas and 1 
in 2 loosely protected areas within 50 km of an urban area. This increased proximity will raise the 
likelihood of negative impacts on these urban-adjacent protected areas, as well as the 
management costs of trying to prevent negative impacts.  
 
Beyond its global impact, urbanisation poses challenges to cities themselves, especially under 
changing climatic conditions. Cities and their communities depend on nature for a range of 
services, with biodiversity playing a crucial role in fulfilling basic human needs. Natural habitats, 
whether inside urban areas or in their surroundings, also help reduce the risks of flooding and 
reduce temperatures in urban areas during heat waves. For example, in low-lying coastal areas, 
where natural ecosystems provide high levels of coastal risk reduction services, the urban area is 
projected to more than double by 2030 to a total of 23,000 km2 of urban area [8]. More urban 
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dwellers will be living in these zones, increasing the number of people dependent on these risk-
reduction services. At the same time, this urban growth, if poorly planned, could destroy coastal 
habitat and reduce the provision of these same risk-reduction services [8].  
 
While biodiversity performs functions critical to human existence and well-being, it is important in 
and of itself [5]. This is known as the non-use value of Nature. The non-use value of nature 
encompasses the inherent worth of ecosystems and biodiversity beyond any direct human use. It 
includes the existence value, which is the appreciation for nature's mere existence, and the bequest 
value, which reflects a desire to preserve natural resources for future generations. Recognising 
these values is crucial for environmental conservation and policymaking, as it acknowledges the 
intrinsic importance of nature beyond its economic utility.  
 
Despite the profound consequences, the role of urbanisation in driving biodiversity loss remains 
underestimated and underreported. The impact of urbanisation on biodiversity has been 
predominantly assessed in terms of the in-situ processes involving land conversion and population 
growth, focusing on the local effects on habitat and species diversity [9]. Notably, the majority of 
studies in this regard have been conducted in urban areas of the global North [10]. Due to the lack 
of data, especially from Global South countries, our comprehension of the dynamics of 
urbanisation in cities and areas facing biodiversity risks and the pivotal role that cities play in 
influencing the fundamental drivers of biodiversity loss is lacking. 
 
It is for this reason that cities need to recognise their impacts on biodiversity and quantify them 
where possible, both at a city scale and through their supply chains.  
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3 THE FRAMEWORK 

3.1 INTRODUCTION TO THE FRAMEWORK 
The framework used in this report is based on the Greenhouse Gas Protocol (GHG Protocol) 
developed through a partnership between the World Resources Institute (WRI) and the World 
Business Council for Sustainable Development (WBCSD) [3]. The GHG Protocol is the most widely 
used international accounting tool for governments and business leaders to understand, quantify, 
and manage greenhouse gas emissions [3]. Using the three different scopes, as shown in Figure 1, it 
establishes comprehensive global standardised frameworks to measure and manage greenhouse 
gas emissions from private and public sector operations, value chains, and mitigation actions. It 
includes several standards and tools that cover all aspects of emissions accounting, including 
corporate-level emissions, project-level emissions, and product life cycle emissions.  
 
When it comes to practice, cities focus primarily on Scope 1 and Scope 2 emissions reduction and 
have largely neglected Scope 3 [11]. The European Mission on Climate Neutral and Smart Cities – 
funded and managed through Horizon Europe – is a flagship initiative that supports cities in 
achieving the goal of reducing Scope 1 and 2 emissions. Similarly, the Covenant of Mayors for 
Climate & Energy supports cities in developing and implementing action plans that will reduce 
emissions; the CDP’s Common Reporting Framework is used by cities to measure their progress 
against the GHG Protocol. Broekhoff D. (2019) showed that consumption-based emissions 
inventory (CBEI) can be twice as high as “territorial” emissions for cities in the United States (i.e. 
Scope 1 and 2), while the ratio of consumption-based to territorial emissions in European cities can 
be even larger [11], 
 

 
Figure 1. A visual representation of the GHG Protocol three scopes [12] 

Applying the methodology used in the GHG Protocol to biodiversity offers a systematic and 
standardised framework that is useful for cities to identify their specific impacts on biodiversity. 

https://ghgprotocol.org/
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
https://www.cdp.net/en/partners/globalcovenantofmayors
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This approach allows for a detailed assessment of how urban development, infrastructure, and the 
daily operations of cities contribute to habitat loss, pollution, and other forms of biodiversity 
degradation. By quantifying these impacts in a structured manner, cities can pinpoint critical areas 
where interventions are most needed, enabling them to develop targeted strategies to mitigate 
these effects. Such a methodology not only facilitates a clear understanding of the direct and 
indirect ways in which urban environments affect biodiversity but also provides a basis for setting 
conservation goals, implementing effective policies, and monitoring progress over time. 
Consequently, this approach empowers cities to take proactive steps towards minimising their 
biodiversity footprint, promoting urban resilience, and fostering a harmonious coexistence 
between human populations and natural ecosystems. 
 
Section 3.2 discusses quantification issues across the scopes, while sections 3.3 - 3.5 present 
examples from cities that can form good practices. Based on these, this chapter also develops a 
series of propositions for cities covering each scope. 

3.2 ASSESSING BIODIVERSITY IMPACT USING THE 
FRAMEWORK 

 
Figure 2 graphically presents how the three scopes could be adapted in the context of biodiversity. 
The three-scope approach can be easily understood at a conceptual level. However, its practical 
implementation requires producing solid quantitative evidence using a combination of techniques 
varying from earth observation, biodiversity analysis, and regional trade analytics, as well as 
harmonisation and integration of data across spatial and temporal scales when/where these are 
available. Besides, the recognised scientific challenges in quantifying biodiversity and its change 
over time will also apply to the proposed framework [13].    
 
One of the most comprehensive attempts to understand how cities drive biodiversity loss in a 
cross-scalar manner is the WRI & Cities4Forests initiative on Forest Footprint for Cities. The goal of 
this initiative is to help cities clearly understand and communicate the tropical deforestation they 
are responsible for and take forest-positive actions to promote tropical forest conservation, 
management, and restoration.  
 
While the present deliverable argues on the need for similar comprehensive 3-scope assessments, 
it is Deliverable 4.4 that will examine in more detail the technical feasibility of the approach across 
the scopes and provide an overview of methods that can be used and/or combined to provide the 
evidence required for cities to lead biodiversity positive policy and decision making.  

 
 

 

 

 

 

 
Scope 1 

Biodiversity within city 
boundaries 

Scope 2 
Biodiversity nearby that 

supports city systems 

Scope 3 
Biodiversity far away that is 
connected to city activities. 

 

https://www.forestfootprint.org/
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Figure 2. The three-scopes described in brief. Source: Designed in Canva 2024 

 
Scope 1 
To effectively measure urban biodiversity under Scopes 1 and 2, cities can initiate baseline 
biodiversity assessments. Conducting baseline biodiversity assessments allows cities to capture a 
current snapshot of their ecosystems, species, and land use to establish a foundational 
understanding of local biodiversity [14].  This step is critical for understanding the biodiversity 
within a city's boundaries, and by leveraging existing data from local universities, community 
groups, and historical records, cities can identify key species, ecosystems, and areas requiring 
urgent policy attention [14]. 
 
Building on this foundation, cities can adopt comprehensive strategies to deepen their 
understanding and management of local biodiversity. Techniques such as detailed species 
inventories, comprehensive ecosystem mapping, and inclusive community engagement initiatives 
play pivotal roles in identifying key habitats and species, fostering public participation in 
biodiversity conservation, and ensuring equitable access to green spaces. Land conversion rate, 
particularly for fast-growing cities, can serve as an indicator of ecosystem loss. This is highly 
relevant for the Global South, where cities are growing faster [15] [16].  
 
Additionally, tools like the City Biodiversity Index (CBI) provide a structured approach for 
measuring urban biodiversity, assisting in the evaluation of conservation efforts, and informing 
policy decisions. The CBI, also known as the Singapore Index on Cities’ Biodiversity, is a self-
assessment tool designed for cities to measure and monitor their biodiversity conservation efforts 
[17]. It includes a city profile section and 28 indicators that evaluate native biodiversity, ecosystem 
services, and governance related to biodiversity management. This digital tool, developed through 
collaboration between Singapore's National Parks, the UN Environment Programme, and the 
Convention on Biological Diversity, helps cities set and track their biodiversity goals [17].  
 
Scope 2 
With respect to activities that do not take place within the administrative boundaries of the cities 
but are directly serving city needs (e.g. road, water, energy infrastructure), Environmental and 
Social Impact Assessment (ESIA) studies are typically carried out as part of their planning and 
permitting. ESIAs include components for the evaluation of potential impacts on ecosystems and 
biodiversity. However, they often lack the scientific rigour and connection to specific biodiversity 
conservation objectives. To address this challenge, Mandai and de Souza [18] developed guidelines 
that include 60 indicators arranged into eight categories, including the project's characteristics, 
methods, baseline, impact assessment, alternatives, mitigation, compensation, and monitoring 
measures. The guidelines include the levels of biological diversity (ecosystem, species, and genetic 
diversity), the three elements of biodiversity (composition, structure, and key processes), and the 
main anthropogenic threats. In this way, the authors provide a methodological contribution to EIA 
that could support decision-making and future systematic reviews of EISs. Similarly, Hartner et al. 
[19] published “Good Practices for Biodiversity Inclusive Impact Assessment and Management 
Planning” to support Multilateral Financing Institutions to ensure investments do not negatively 
impact biodiversity. Specifically, their practices support (i) the definition of project alternatives, (ii) 
impact identification, (iii) impact characterisation, and finally (iv) the assessment of consequence 
and risk. The practices also cover aspects of management planning, including avoidance, 
minimisation, rehabilitation, restoration and offset. Figure 3 schematically shows how biodiversity 
can be integrated into the ESIA process according to the report. It is noted that national regulation 
governs the ESIA process (and when/whether it is needed), so steps are adapted accordingly.  
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Figure 3. Outline of ESIA process, including impact assessment and mitigation (Hartner et al., 2015) 
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Scope 3 

Measuring the impact of biodiversity on supply chains can be a much more complicated process. A 
city can measure its biodiversity impact through supply chains by evaluating the environmental 
footprint of the products and services it consumes. This involves tracing the origins of goods, 
assessing the sustainability practices of suppliers, and considering the lifecycle impacts of 
products, from raw material extraction to end-of-life disposal. By identifying high-impact areas 
within the supply chains, cities can work towards sourcing more sustainable alternatives and 
encouraging greener practices among suppliers, ultimately reducing their indirect contributions 
to biodiversity loss. It is, therefore, evident that there is a clear need to strengthen the value chain 
perspective, as indicated in BIOTRAILS’ core objectives. 
 
To further enhance the measurement of biodiversity impacts within supply chains, cities can 
integrate advanced data analytics and blockchain technology to improve transparency and 
traceability of products. These technologies can help in accurately tracking the environmental 
impacts of goods from production to consumption, ensuring that sustainability standards are met 
throughout the supply chain [20]. Additionally, cities can foster partnerships with international 
conservation organisations, adhere to global sustainability frameworks, and align their supply 
chain management practices with broader environmental objectives. One example of this is the 
Sustainable Cities Program (SCP) in Brazil, an initiative aimed at fostering urban sustainability and 
alignment with the SDGs across Brazilian municipalities through knowledge support, policy-
making, and decision-making aid. The program has the support of several society organisations, 
foundations and organisations such as UN-Habitat, UNDP, UN Environment, Ford Foundation, Local 
Governments for Sustainability (ICLEI), Inter-American Development Bank (IDB), Open Society, 
Brazilian Mayors Front (FNP) and the Brazilian Association of Cities (ABM).  In total, 56 Brazilian cities 
have already approved the Law of Goals, which obliges mayors to prepare the Plan of Goals, 
including how their policies work towards the SDGs, in the first months of management and report 
annually on the progress of the commitments assumed. [21] A partnership approach can facilitate 
stakeholder involvement across public, private, and community sectors, fostering sustainable 
urban development. These collaborations can provide access to best practices, tools, and 
resources that support the reduction of biodiversity impacts and promote sustainable urban 
development.  
 
Finally, urban ecological footprint studies (i.e. an area-based measure designed to account for the 
burden a given metropolis’ lifestyle has on the biosphere) have attempted to ascertain the role 
cities play in global (un)sustainability [22]. These top-down calculation methods use Multi-
Regional Input-Output tables (MRIO) explored by the BIOTRAILS project. While valuable, the 
methods propagate uncertainties and make certain assumptions to downscale data to the city 
level. Such studies can be complemented with bottom-up approaches. However, these also have 
limitations due to the life cycle’s frequent inaccuracies, data gaps, incompleteness, and the 
definition of boundaries [23].  
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3.3 SCOPE 1- BIODIVERSITY IN THE CITY 
Scope 1 focuses on biodiversity impacts directly stemming from activities within the city's 
boundaries. These impacts are typically the most visible to us and receive the most attention from 
the city.  
 
Over recent decades, urbanisation has been a major driver of habitat loss. Such threats displace 
native flora and fauna and decrease the abundance and diversity of species. Moreover, urbanisation 
creates physical and chemical barriers that can prevent the movement and dispersion of species, 
limiting their ability to find food, shelter, and breeding partners [7]. For instance, the construction 
of buildings, roads, and other infrastructure often leads to habitat loss and degradation, affecting 
the quality of soil, water bodies, and local vegetation. Cities can become inadvertent hosts to 
invasive species that outcompete or prey on native species. Cities can become hosts to invasive 
species through various channels, such as international trade and travel, which introduce non-
native plants, animals, and insects. Urban environments often create favourable conditions for 
these species to thrive due to the lack of natural predators and the presence of suitable habitats. 
The urban environment is also a source of various pollutants, including air and water pollutants, as 
well as noise and light pollution, which can negatively impact local species and their habitats.  
 
Biodiversity within city limits directly impacts human life in various ways. A rich tapestry of plant 
and animal species contributes to ecosystem services that are essential for urban well-being. 
Nature provides many services that are essential for human and animal life. For instance, vegetation 
can serve as a natural air filter, removing pollutants and improving air quality. Urban gardens and 
green spaces can also act as "cooling islands," mitigating the heat island effect. Beyond these, 
biodiversity fosters mental well-being; studies show that interaction with diverse natural 
environments can reduce stress and improve mental health [24] .  
 

Propositions for Cities to Reduce their Biodiversity Impact in Scope 1 

1. Enhance urban green spaces to bolster biodiversity and ecosystem services. 
2. Understand and protect ecological corridors to ensure wildlife movement and genetic 

exchange. 
3. Implement urban plans that limit sprawl and preserve natural habitats. 

 
 

Example: Singapore Citizen Science 

Over the past 70 years, Singapore has transformed into a global model for urban biodiversity [25]. 
The city-state's journey was fuelled by visionary leadership and a centralised government that 
prioritised environmental well-being alongside economic growth. Initiatives like the National 
Biodiversity Centre and its high-tech app, SGBioAtlas, empower citizens to become "citizen 
scientists," contributing to a central database of local flora and fauna [25]. Every Singaporean A 
Naturalist, or ESN in short, is the latest citizen science project and nature education programme by 
Nature Society (Singapore). It is part of the society’s wider citizen engagement strategy aimed at 
engaging Singaporeans through conservation-relevant urban biodiversity monitoring that will 
inspire them and make them knowledgeable about our natural heritage. ESN aims to equip young 
citizen scientists with knowledge and skills to identify, monitor and hopefully appreciate common 
species of birds, butterflies, frogs, lizards and plants in their schools so they can be engaged in a 
long-term study and appreciation of nature in Singapore with experts and volunteers of NSS [26]. 
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Example: London Urban Greening 

London's urban environment is usually characterised by bustling streets and iconic architecture, 
but it has a lesser-known ecological identity that aligns with the characteristics of a forest [27]. As 
outlined in Paul Wood's recent publication "London is a Forest," the city meets the UN’s defining 
criteria of a forest, with an intricate balance of trees, plants, and animal life. As of May 2019, 
London's population of 8.6 million is nearly matched by its 8.3 million trees, spread over a 600 
square mile area, illustrating a unique urban-forest dynamic [27]. Despite its busy urban landscape, 
the city maintains a blend of nature and city life, with a variety of wildlife across its numerous parks 
and green spaces. In addition, London’s Urban Greening Factor (UGF) guidance outlines a 
framework aimed at enhancing the city's green infrastructure. It sets out criteria for new 
developments to incorporate green elements like green roofs, walls, and landscaped areas to 
improve biodiversity, manage rainwater, and enhance residents' well-being [28]. This initiative is 
part of London's broader strategy to combat climate change and promote sustainable urban living. 

Example: Copenhagen’s Ecological Corridors 

Copenhagen’s Green Finger Program is an urban planning 
strategy that integrates green corridors into the city fabric, 
connecting suburbs with the city centre, as shown in Figure 4. 
These green fingers are designed to preserve natural landscapes 
and provide residents with accessible green spaces for 
recreation and relaxation, promoting biodiversity and 
sustainable urban living. The program enhances connectivity, 
allowing seamless transitions from urban areas to nature, and 
supports ecological networks across the city. The Finger 
program was formulated in 1947, through an effective 
combination of planning expertise and inclusive deliberation 
with stakeholders. [29]. It plays a pivotal role in Copenhagen’s 
climate adaptation strategy, mitigating urban heat island 
effects and enhancing stormwater management. The initiative 
not only underscores Copenhagen’s commitment to 
environmental stewardship but also significantly contributes to 
the city's overall liveability and residents' quality of life.  

3.4 SCOPE 2 – EXTERNAL INFLUENCES 
In Scope 2, we consider biodiversity impacts that result from the use of utilities, like grid-supplied 
electricity, heat, steam, and cooling, as well as the road networks connecting the city. These are 
features that sit on the boundaries of the city or just beyond. The impacts stem from power 
generation, transport, or utilities that facilitate life in the city.  

 
Examples as show in Figure 5 below, include the pollution emanating from power generation 
through burning fossil fuels, which releases harmful chemicals that adversely affect air quality and 
aquatic life. Additionally, the large-scale facilities required for power generation, including 
hydroelectric dams, often lead to habitat disruption and fragmentation. Infrastructure associated 
with utilities can also bring about changes in land use, impacting local ecosystems. 
 

Figure 4. The Finger Plan 2007 
from (Danish Ministry of the 

Environment, 2007). 
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The impact of biodiversity at the boundaries of a city is both complex and significant, especially 
when considering infrastructure elements like energy generation, water treatment, and 
greenhouses. For instance, conventional energy generation methods such as coal-fired power 
plants can lead to habitat destruction and water pollution, affecting both plant and animal life in 
surrounding areas. Similarly, inadequate water treatment facilities can lead to the release of 
pollutants into natural water systems, negatively impacting aquatic biodiversity. Even 
greenhouses, designed to bolster food security, can have unintended consequences like altering 
local microclimates or introducing invasive species, thereby affecting the biodiversity around the 
city's fringes. 
 
Understanding these impacts is crucial for managing urban expansion sustainably. Incorporating 
renewable energy sources can mitigate climate change effects that threaten biodiversity but at the 
same time can constitute a threat to habitats. For instance, hydropower systems alter flow regimes 
and constitute a major threat if ecological flows are not met. Dams constitute barriers to natural 
water corridors (including for sediments). To address this, the World Wildlife Fund is raising 
awareness and promoting free-flowing rivers worldwide [30]. Likewise, wind farms can disrupt the 
flight patterns of birds and bats. On the other hand, green infrastructure solutions, such as 
constructed wetlands for water treatment, can serve dual purposes—efficiently treating water 
while providing habitat for various species. As for greenhouses, implementing bio-secure 
measures can help prevent the escape of non-native species. In this way, the infrastructure at the 
city's boundaries can be designed to be not only efficient but also biodiversity-friendly, underlining 
the interdependence between human-made systems and natural ecosystems.  
 

Propositions for Cities to Reduce their Biodiversity Impact in Scope 2 

1. Promote resource efficiency in urban operations to reduce the ecological footprint. 
2. Implement comprehensive Environmental Impact Assessments (EIA) for new 

developments, adhering to stringent protocols. 
3. Engage with utility and service providers to foster sustainable practices. 
4. Reference the EU taxonomy on sustainable finance to avoid activities harmful to 

biodiversity. 
 

 
Example: New York Billion Oyster Project 
The Billion Oyster Project is a restoration initiative aiming to rebuild the oyster population in New 
York Harbor, providing habitat for various species and protection against storm damage. Figure 5 
shows the locations for these initiatives. This effort is marked by community and educational 
involvement, focusing on ecological benefits and sustainability. This includes nine Field Stations, 
where Billion Oyster Project or partner organisations host regular field days utilising an oyster 
installation. The oyster restoration sites are funded by various partners. They are targeted for long-
term community and student engagement with an emphasis on local involvement. 
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Figure 5. Map of Billion Oyster Project locations Source: Science World Scholastic 

 
Example: Zoning Regulations in Victoria 
The Green Wedges guide by Planning Victoria in Australia focuses on conserving non-urban areas 
around Melbourne to protect natural landscapes, biodiversity, and farmlands. These wedges are 
crucial for recreation, tourism, and maintaining ecological balance, serving as green buffers. The 
guide emphasises sustainable development within these areas, ensuring that any growth respects 
the environmental values. In addition, the Australian state of Victoria is updating permitted land 
uses and using zoning regulations and development controls to protect green wedge land on the 
perimeter of metropolitan Melbourne, a third of which is publicly owned [14]. The guide advocates 
for community involvement and environmental stewardship in managing these spaces. The 
overarching goal is to preserve these areas for future generations, highlighting their importance in 
the urban ecosystem.  

3.5 SCOPE 3 – GLOBAL REPERCUSSIONS  
Scope 3 broadens our perspective to encompass biodiversity impacts occurring outside the city 
but instigated by activities within its borders. Primarily, this involves the impacts of a city through 
its supply chains and is driven by the city’s consumption patterns. The biodiversity impacts of 
supply chains represent a relatively uncharted area in sustainability research. The complex web of 
global trade and production makes it challenging to trace the full extent of these impacts. However, 
the potential for significant effects is undeniable, and these have largely been unaccounted for in 
traditional sustainability metrics. Urban consumption patterns wield enormous influence on 
ecosystems far removed from city boundaries. 
 
Figure 5 provides notable examples, including the transformation of land use driven by urban 
demand for food products, which can contribute to deforestation for agriculture, particularly 
affecting biodiversity-rich forests and the associated species. Urban demand for seafood also fuels 
unsustainable fishing practices, depleting fish populations in oceans and lakes and thereby 
impacting marine biodiversity. Water scarcity in many developing countries is exacerbated by the 
demand for water-intensive products from cities in developed countries. In addition, the demand 
for cheap products such as clothing has impacts on both land and water supply. Lastly, mining for 
raw materials to meet urban demands for electronics and construction materials contributes to 

https://scienceworld.scholastic.com/issues/2021-22/031422/bringing-back-oysters.html?language=english#970L
https://www.planning.vic.gov.au/guides-and-resources/guides/all-guides/green-wedges-and-peri-urban-agriculture
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habitat destruction and contamination in rural regions.  
 
With this focus on supply chain impacts, cities have an unprecedented opportunity to drive 
systemic change. Cities can be agents of positive change through responsible consumption. 
Initiatives like sourcing sustainably produced goods, encouraging circular economies, and 
adopting green procurement policies can create a ripple effect in supply chains, pushing suppliers 
toward more sustainable practices. In essence, the city becomes a catalyst for sustainability, 
impacting not just its immediate environment but also contributing to the health of global 
ecosystems. 
 
 

Propositions for Cities to Reduce their Biodiversity Impact in Scope 3 

1. Raise awareness of consumption impacts on biodiversity 
2. Develop policies that incentivise the imports and exports of consumption products with 

reduced biodiversity impact 
3. Promote use of sustainable labels in consumer goods 

 
 
Example: Itaipu Hydroelectric dam 
The Paraná River is one of the largest in the world in terms of length and discharge. Itaipu 
hydroelectric dam, shown in Figure 6, is on this river and has generated almost twice as much 
electricity as any other power plant in the world, providing 79% of Paraguay’s total electricity and 
14 per cent of Brazil’s [31]. Itaipu is also located in the Atlantic Forests, a highly biodiverse but 
critically endangered ecological region. The Itaipu hydroelectric dam's construction led to 
significant environmental changes, including the loss of forests and disruption of aquatic habitats 
due to the reservoir creation. To mitigate these impacts, Itaipu has planted over 23 million trees 
since 1979 and launched conservation programs aimed at protecting and restoring the Atlantic 
Forests [31]. These efforts have made a notable contribution to terrestrial biodiversity in the region. 
Additionally, Itaipu focuses on research and development, including creating a fish migration 
channel to support aquatic life. The area managed by Itaipu now totals 100,732 ha including the 
reservoir’s protection zones, compared to an estimated loss of 60,000 ha forest [31]. Itaipu's 
biodiversity initiatives in 2015 included significant funding in both Brazil and Paraguay, with 
millions allocated to various conservation programs.  
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Figure 6. Itaipu geral Source: Wikimedia Commons 

 
Example: Chile Mining 
In Chile, the Los Pelambres copper mining company took over management for the Conchalí 
Lagoon as a nature sanctuary near its port installation. The lagoon, shown in Figure 7, is not only a 
region of high biodiversity but also a key destination for neotropical migratory birds and those 
travelling between continents [32]. When Los Pelambres purchased the site in 1997, the 
environmental permit associated with the facility indicated that the wetland area should be 
protected, by minimum, with a fence. In 2000, the site was declared a Nature Sanctuary, making the 
Conchalí Lagoon the only privately protected wild area in the region [32]. It was added to the 
Ramsar List of Wetlands of International Importance in 2004. The nearby town is involved in the 
project through a group of students who work on weekends as tour guides. New interest in the 
lagoon will be encouraged by the construction of a small building that will house exhibitions and 
information about the site. This will enhance the work with the community, as more people will get 
involved with the area.  
 

 
Figure 7. Laguna Conchalí in Chile. Source: Wikimedia Commons 



D4.3 — Developing capabilities for cities to reduce their biodiversity impacts (A) 
 
 

23 

 

 

4 NEXT STEPS 

4.1 CASE STUDY: FOOD TRAILS THESSALONIKI  
4.1.1 Introduction to Biodiversity in Food Systems  
The importance of biodiversity for the sustainability of our food systems cannot be overstated; 
however, paradoxically, these very food systems stand as the primary drivers of biodiversity loss. 
Presently, global food systems pose a threat to 86% of at-risk species and are projected to 
contribute to around 70% of the anticipated loss in terrestrial biodiversity [33]. Over the past 50 
years, the biggest driver of habitat loss has been the conversion of natural ecosystems for crop 
production or pasture. Currently, cropping and animal husbandry occupy about 50% of the world’s 
habitable land [34]. In addition, the global food system is responsible for more greenhouse gas 
(GHG) emissions than any other aspect of our lives, further impacting biodiversity loss [34].  
 
Cities are at the epicentre of food-related activities, from consumption to influencing what and 
how people eat and finally managing the resulting food waste. These urban centres are pivotal in 
steering socio-environmental frameworks, pinpointing diet and waste treatment as crucial 
leverage points for intervention.  
 
Conditions have shifted from the historical situation of a relatively local production feeding a local 
population to one where food may be sourced from any of the planet’s farmlands, rivers and oceans 
and is transported large distances (often across the globe) to be delivered to consumers in distant 
cities. Trade has removed a nation’s limits on production and consumption, but the ecological 
limitations and repercussions remain in the ecosystems of producing countries. Urban areas are 
currently not able to produce the amount of food needed to feed their growing populations. Thus, 
urban demands for food will have to be met by the increasingly globally scarce terrestrial and 
marine primary production capacity in hinterland areas outside of cities.  
 
Due to their expansive urbanisation and resource consumption, cities are critical players in driving 
environmental change. To sustain urban populations and preserve ecosystems, cities must become 
catalysts for transformative policies and practices that prioritise biodiversity conservation and 
sustainable urban development. This shift is essential not only for the health of urban dwellers but 
also for the global ecosystem upon which all life depends. 
 
To bring about versatile, inclusive, and low-impact urban food ecosystems, local administrations 
and their partners must navigate the roles of regulators, facilitators, and advocates for eco-friendly 
food practices. This involves creating collaborative governance models, like food policy councils, 
to tackle food issues with a foundation in evidence and structured processes.  
 
Breaking down silos within the city structure is essential for addressing food as a multi-sectoral 
issue. Coordination across city departments and collaboration with stakeholders, including the 
informal sector, private sector, civil society organisations (CSOs), and citizen councils, can foster a 
more holistic and inclusive approach to urban food system management. 
 

Global Food Supply 

Food supply shocks are increasing worldwide. These shocks, often initiated by disruptions in food 
production or distribution in one area, have cascading effects on the global food supply chain. 
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Ecological theories suggest that similar to how biodiversity stabilises ecosystems against external 
shocks, diversity within food supply chains is vital for mitigating the risk of these shocks to human 
populations. By improving the diversity of a city's food supply chain, it can bolster its resilience to 
mild to moderate food shocks by as much as 15% [35].  
 
The primary drivers of food supply shocks are extreme weather events potentially intensified by 
climate change and the rising threat of simultaneous global breadbasket failures, which could lead 
to systemic and catastrophic losses in food production. Additional factors, such as geopolitical 
crises and policy changes, significantly impact various food systems. Moreover, the COVID-19 
pandemic demonstrated how public health crises could significantly disrupt food supply chains 
across national economies. While global and national food supply chains are more exposed to 
shocks compared to local ones, they also offer added diversity and resilience, presenting a nuanced 
view of the global food system's vulnerabilities and strengths. 

4.1.2 Introduction to Thessaloniki 
Thessaloniki, Greece's second-largest city, is renowned for its rich history, vibrant culture, and 
architectural landmarks, including Byzantine walls and a picturesque waterfront. The city serves as 
a cultural hub, blending traditional charm with modern vitality, making it a focal point for 
gastronomy, arts, and education in the region.  
 
Thessaloniki is a signatory of the Milan Urban Food Policy Pact (MUFPP) since 2015. The Milan Urban 
Food Policy Pact (MUFPP) is a commitment by cities worldwide to develop sustainable food 
systems that are inclusive, resilient, safe, and diverse. It emphasises food access, reducing waste, 
and linking urban and rural areas for food production. This initiative fosters international 
collaboration among cities to share best practices and policies in urban food governance. The 
Thessaloniki food policy emphasises resilience and the promotion of local products. Key initiatives 
include the Thessaloniki2030 Strategy, involvement in projects like Social Plate for distributing 
unsold produce to vulnerable populations, the Thessaloniki Food Festival, and an urban vineyard. 
Future plans include creating an urban garden for educational purposes, fostering urban 
agriculture, and developing a comprehensive food policy and a Food Council. [36] 
 
The city’s focus on changing young people's food habits starts with building school vegetable 
gardens and pop-up kitchens, using these gardens as innovation hubs for education, and involving 
families and households in the learning process. This comprehensive approach aims to develop an 
integrated food policy with active stakeholder engagement and establish an institutionalised Food 
Council, divided into focus groups to prepare guidelines on various food-related topics.  

4.1.3 Analysis of the Thessaloniki Food policy 
The Thessaloniki Food Policy concerns the nutritional policy of the Municipality of Thessaloniki. It 
was drawn up in a participatory manner by the Nutrition Policy Council of the Municipality of 
Thessaloniki, within the framework of the Food Trails project and in collaboration with local bodies 
and local experts from a multitude of scientific fields active in the field of nutrition. The nutrition 
policy lays the framework and foundations for the implementation of a broader interdisciplinary 
and participatory strategy in the field of nutrition, which focuses on and utilises the geographical, 
historical, social, cultural, and other local specificities of Thessaloniki.  
 
In D4.4 ‘Developing capabilities for cities to reduce their biodiversity impacts (B)’ [due M32] we will 
present an analysis of Thessaloniki's Food Pact by applying the three-scope framework to assess 
its impact on biodiversity. In particular, Scope 1 will examine direct impacts within the city, such as 
local food production and urban agriculture initiatives. Scope 2 will analyse indirect impacts, like 

https://www.milanurbanfoodpolicypact.org/
https://foodtrails.milanurbanfoodpolicypact.org/location-map/thessaloniki/
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the city's food procurement policies and their influence on regional farming practices. In addition, 
scope 2 will connect the aquaculture/fisheries food chain to the urban dwellers' consumption. 
Scope 3 will assess broader, systemic impacts, including Thessaloniki's food-related demands on 
global biodiversity through supply chains. This comprehensive analysis will help us understand the 
Food Pact's effects on biodiversity at local, regional, and global levels. 

4.2 PANEL DISCUSSION WITH CITIES ON BIODIVERSITY 
This section will include an explanation of how the panel was conducted and the main discussion 
and findings. This will be presented in depth in D4.4. 

Main Objective: The principal aim of this panel discussion is to delve into the dimensions of 
biodiversity within the three scopes. We aim to better understand biodiversity's critical role in 
sustainable urban development, resilience building, and enhancing the quality of life for city 
dwellers, and the role of cities in global biodiversity upkeep.  
 
Relation to Deliverable: The insights, case studies, and recommendations explored during this 
panel discussion will be reflected in the final deliverable D4.4. This may include an updated list of 
propositions for cities to reduce their biodiversity impact or the inclusion of the presented case 
studies in the example sections of each Scope.  
 
Expected Outcomes: 

• A better understanding of biodiversity challenges and opportunities within urban 
landscapes among participants. 

• Practical insights into the integration of biodiversity into urban planning and management, 
derived from case studies and expert contributions. 

• Actionable recommendations and strategies for embedding biodiversity considerations 
into broader urban development initiatives. 

Format: 
• The panel will feature a diverse group of 3-4 speakers, for example - a city planner, an 

environmental scientist, and a community activist. Each will bring a unique perspective to 
the biodiversity discourse, enriching the conversation with a wealth of knowledge and 
experience. 

• The session will utilise the "three scope framework" as a conceptual lens to examine and 
understand biodiversity. The framework will be explored through engaging case studies, 
presenting real-world applications. 

• The session is designed to be interactive, with structured opportunities for audience 
participation. This format aims to not only disseminate knowledge but also to foster a 
collaborative learning environment where attendees can actively contribute to the dialogue. 

• Scheduled to last between 1.5 to 2 hours, the discussion is structured to allow for in-depth 
exploration of topics, ensuring that each panellist and participant can engage fully in the 
conversation. 

• This event is envisioned as part of a larger collaborative effort, potentially aligning with 
initiatives like EURESFO or as co-organised with platforms such as Network Nature or Cities 
with Nature. This alignment is expected to amplify the impact of the discussion, fostering 
greater collaboration and innovation in the realm of urban biodiversity. 
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5 CONCLUSIONS 
Navigating the complexities of urban resilience and biodiversity presents both challenges and 
opportunities. This report aims to stimulate discussions and prompt, practical solutions in an area 
that requires more attention. It serves as a prompt for municipalities, NGOs, communities, and 
individuals to collaborate under a shared vision for integrating biodiversity as a critical aspect of 
urban resilience. 
 
Our "Three Scope Approach" highlights the multifaceted impacts of urban activities on 
biodiversity, from immediate local environments to far-reaching global ecosystems. This approach 
moves beyond the conventional boundaries of local interventions, casting a wider net to 
encompass the global ramifications of urban activities. By delineating these scopes, we hope to 
help cities to recognise and mitigate their ecological footprints. 
 
The forthcoming final rendition of this document (D4.4) will be a guiding document in this dialogue. 
It will include insights gathered from the panel discussion with cities and practitioners, as well as 
an analysis of the Thessaloniki Food Pact. D4.4 will also include a refined compendium of 
propositions for cities and their stakeholders to reduce their biodiversity. From leveraging market 
and financial instruments to embedding biodiversity considerations into regulatory frameworks 
and fostering sustainable consumer behaviours, the propositions offer a multifaceted toolkit for 
transformative action. 
 
Propositions for Cities to Reduce their Biodiversity Impact 
 

Scope 1 • Enhance urban green spaces to bolster biodiversity and ecosystem services. 
• Understand and protect ecological corridors to ensure wildlife movement and 

genetic exchange. 
• Implement urban plans that limit sprawl and preserve natural habitats. 

 
Scope 2 • Promote resource efficiency in urban operations to reduce the ecological 

footprint. 
• Implement comprehensive Environmental Impact Assessments (EIA) for new 

developments, adhering to stringent protocols. 
• Engage with utility and service providers to foster sustainable practices. 
• Reference the EU taxonomy on sustainable finance to avoid activities harmful to 

biodiversity. 
 

Scope 3 • Raise awareness of consumption impacts on biodiversity. 
• Develop policies that incentivise the imports and exports of consumption 

products with reduced biodiversity impact. 
• Promote the use of sustainable labels in consumer goods. 

 
The path towards improved urban biodiversity is complex but necessary. The COVID-19 pandemic 
has shown us the intricate links between our lives and the natural world, emphasising the need to 
reassess and adapt our urban landscapes. This report can serve as a reference point for 
stakeholders worldwide. Through informed discussion, shared objectives, and coordinated 
actions, we can overcome existing challenges and create urban environments that are both resilient 
and respectful of ecological balance.   
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