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Glossary 

Biodiversity 

Biodiversity refers to all the different kinds of life found in one area—the variety of animals, plants, fungi, 
and even microorganisms like bacteria that make up our natural world. These species and organisms work 
together in ecosystems, like an intricate web, to maintain balance and support life. Biodiversity supports 
everything in nature that we need to survive—food, clean water, medicine, and shelter. Biodiversity is 
typically considered within three inseparable levels—genetic diversity, species diversity, and ecosystem 
diversity—that interact with and influence the others. 

Climate resilience

Climate resilience is about successfully coping with and managing the impacts of climate change while 
preventing those impacts from growing worse. A climate-resilient society would be low carbon and 
equipped to deal with the realities of a warmer world. Managing these impacts requires the ability to 
consider a future that experiences a greater frequency of more extreme events than has been experienced 
in the past. We can expect more frequent and severe precipitation, higher winds, sea level rises, extended 
periods of drought, extreme temperatures, and other harmful effects.  

Cost-benefit analysis

A cost-benefit analysis is the process used to measure the benefits of a decision or action minus the costs 
associated with taking that action.

Design consultants

Design consultants are private sector specialists who provide design and implementation services for linear 
infrastructure (LI) projects (including architects, urban designers, nature-based solutions [NbS] designers, etc.).

Ecological connectivity

Ecological connectivity is defined by the Convention on the Conservation of Migratory Species of 
Wild Animals (CMS) Secretariat as the unimpeded movement of species and the flow of natural 
processes that sustain life on Earth. Key for the survival of all living things, it enables the functionality 
of ecosystems, allowing gene flow to occur between populations, and is critical to adaptations to 
environmental change. 

Ecological traps

Scenarios in which rapid change in the environment and natural ecosystems forces organisms to (mistakenly) 
settle in poor-quality habitats are called ecological traps. This concept emerges from organisms relying on 
environmental cues to determine a habitat’s quality, and if those cues change, affecting the habitat quality 
indicators, organisms cannot analyze them. 

https://www.worldwildlife.org/pages/what-is-biodiversity
https://www.ucsusa.org/resources/what-climate-resilience
https://www.cms.int/en/topics/ecological-connectivity
https://www.cms.int/en/topics/ecological-connectivity
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Ecosystem services (ES)

According to the US Environmental Protection Agency (EPA), ecosystem goods and services produce 
the many life-sustaining benefits we receive from nature—clean air and water, fertile soil for crop production, 
pollination, and flood control. These ES are important to environmental and human health and well-being, yet 
they are limited and often taken for granted. There are four types: 1) provisioning services—benefits to people 
that can be extracted from nature; 2) regulating services—benefits provided by ecosystem processes that 
moderate natural phenomena; 3) cultural services—nonmaterial benefits that contribute to the development 
and cultural advancement of people, including how ecosystems play a role in local, national, and global 
cultures; and 4) supporting services—benefits that cannot be sustained without the consistency of underlying 
natural processes, such as photosynthesis, nutrient cycling, the creation of soils, and the water cycle. 

Edge effect

This term “edge effect” in ecology refers to the impacts of the changes in population or ecological processes 
that occur at the relatively sharp boundary between two or more habitats. 

Environmental impact assessment 

The United Nations Environment Programme (UNEP) defines environmental impact assessment (EIA) as a 
tool used to identify the environmental, social, and economic impacts of a project prior to decision-making. 
It aims to predict environmental impacts at an early stage in project planning and design, find ways and 
means to reduce adverse impacts, shape projects to suit the local environment, and present the predictions 
and options to decision-makers. By using EIA, both environmental and economic benefits can be achieved, 
such as reduced cost and time of project implementation and design, avoided treatment/cleanup costs, and 
impacts of laws and regulations.

Green financing 

Green financing is defined as the financial flows (from banking, micro-credit, insurance, and investment) 
from the public, private, and nonprofit sectors to sustainable development projects and programs.

Green and gray infrastructure 

Green infrastructure mimics and/or refers to natural ecosystems such as forests, floodplains, wetlands, and 
soils, which provide multiple benefits for human and ecosystem well-being. Gray infrastructure refers to 
hard structures such as seawalls, roads, pipes, and water treatment plants. 

Habitat fragmentation

Habitat fragmentation is defined as the process during which a large expanse of habitat is transformed 
into several smaller patches of a reduced total area isolated from each other by a matrix of habitats 
unlike the original. 

https://www.epa.gov/eco-research/ecosystem-services-research#:~:text=Ecosystem%20goods%20and%20services%20produce,and%20often%20taken%20for%20granted.
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Habitat loss

This term refers to the reduction in the land area of natural ecosystems that provide key services, as well as 
areas where biodiversity thrives, due to human activities such as agriculture, urbanization, deforestation, 
resource extraction, pollution, climate change, and sea level rise. 

Infrastructure financier

An infrastructure financier is an entity, whether governmental, nongovernmental, or international, 
that oversees the allocation and distribution of substantial funds to support the planning, design, and 
implementation of infrastructure projects.

Linear infrastructure (LI)

Linear infrastructure is characterized by its straight and relatively narrow form, such as roads, railways, 
power lines, and canals.

Linear infrastructure engineers

LI engineers are civil and related engineering specialists involved in the planning, design, and implementation 
of LI.

Linear infrastructure planners 

LI infrastructure planners are professionals who specialize in designing, managing, and coordinating the 
development of transportation networks, utility lines (such as water and gas), and other LI projects. Their 
focus includes ensuring efficient routes, safety, and environmental considerations for roads, railways, 
pipelines, and transmission lines. 

Mitigation hierarchy

The mitigation hierarchy is a set of guidelines, established through the International Finance Corporation’s 
Performance Standard 6, meant to help development projects prepare for impacts and aim to achieve no 
net loss of biodiversity. The hierarchy follows avoidance, minimization, restoration, and offsets to reduce 
development impacts and control any negative effects on the environment.

Nature-based solutions (NbS)

The International Union for Conservation of Nature (IUCN) defines NbS as actions to protect, sustainably 
manage, and restore natural and modified ecosystems that address societal challenges effectively and 
adaptively, simultaneously benefiting people and nature. 

Project Management and Implementation Team 

A project management and implementation team is responsible for making decisions related to budget 
allocation, project planning, and risk mitigation programs and overseeing the design and construction 
of LI projects. Their role involves coordinating various aspects of LI development to ensure successful 
project execution.
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Public-private partnerships (PPPs)

According to the Organization for Economic Cooperation and Development (OECD), a PPP is a long-term 
agreement between the government and a private partner whereby the private partner delivers and funds 
public services using a capital asset, sharing the associated risks. PPPs may deliver public services for both 
infrastructure assets (such as bridges and roads) and social assets (such as hospitals, utilities, and prisons).

Public officials

Public officials are elected or appointed officials or employees of federal, state, or local government agencies.

Safeguard

Safeguards are actions designed to manage risks, uphold human rights, and ensure that conservation 
projects deliver better outcomes for communities and nature by identifying, avoiding, and mitigating any 
negative social and environmental impacts during the planning, financing, designing, implementing, and 
monitoring of all projects and programs.

Strategic environmental assessment (SEA) 

SEA has several definitions depending on the organization, but almost all point out its usefulness in 
protecting the environment. For example, the US Environmental Protection Agency (EPA) defines SEA as 
“the process by which environmental considerations are required to be fully integrated into the preparation 
of plans and programs prior to their final adoption. The objectives of SEA are to provide for a high level 
of protection of the environment and to promote sustainable development.” Similarly, the International 
Association for Impact Assessment (IAIA) defines SEA as “a process and a tool for evaluating the effects of 
proposed policies, plans and programmes on natural resources, social, cultural and economic conditions 
and the institutional environment in which decisions are made.”

Sustainable infrastructure certification

To guide the development of inclusive, environmentally friendly, and resilient infrastructure, many 
standards and associated sustainable infrastructure certification procedures and frameworks have been 
developed that 1) provide planners, engineers, architects, and other project developers with incentives 
to develop infrastructure in line with the Sustainable Development Goals (SDGs); 2) attract greater 
investment from the private sector; and 3) adhere and contribute to the global climate goals.

Wildlife-friendly linear infrastructure

LI projects that incorporate strategies that avoid and/or reduce harm to natural ecosystems and 
biodiversity can be termed wildlife-friendly infrastructure. Examples include wildlife crossings, canopy 
bridges, and underpasses.
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Executive Summary 

Global ecosystems are under threat from the rapid expansion of linear infrastructure (LI)—roads, railroads, 
power lines, fences, pipelines, and canals. LI development can obstruct wildlife movement, fragment 
habitats, deplete natural resources, and lead to land-use conversion, impacting communities and the 
ecosystems they rely on. The effects of past LI development practices that overlooked natural resource 
safeguards are now being intensified by climate change. Given the long life expectancy of most LI (25 to 
100 years), policy, planning, financing, and project development must adhere to the mitigation hierarchy 
to prevent impacts both now and in the future.

This makes it imperative for project developers and proponents to determine strategies and best practices 
that avoid, reduce, mitigate, or compensate for adverse impacts from LI project development on people 
and nature. The goal of infrastructure development processes should be to ensure that ecosystems 
and their services continue to flourish to ensure countries meet their sustainability and economic goals. 
Strengthening natural resource safeguards will also enhance the long-term sustainability and resilience of 
LI, supporting thriving communities and conserving abundant biodiversity across the world.

This report is a compilation of more than 170 papers, reports, and guidelines to curate a list of the essential 
and globally accepted best practices. These documents, which include articles, policy papers, reports, 
tools, and online resources, outline high-quality, internationally accepted good practices for safeguarding 
natural resources during LI development. The report serves as a curated resource for a broad group of LI 
practitioners, including environmental planners, conservationists, government agencies, engineering firms 
and consultancies, financiers of LI projects, and community-based organizations. It provides reference 
articles to help users assess, inform, and benchmark LI practices, with the list of some essential best 
practices aiming to safeguard nature.

The report has shortlisted 10 best practices and their supporting information across four thematic areas 
requiring safeguards from LI development: ecosystems and their services, biodiversity, ecological connectivity, 
and climate resilience. It draws on published journal articles, white papers, web-based information, and 
the collective knowledge of professional associations and other LI actors in the sector, as well as the real-
world experiences of the authors and their peers.

Here are the 10 best practices (non-exhaustive):

1.	 Linear infrastructure (LI) proponents should conduct national or regional strategic environmental 
assessments (SEAs) to comprehensively assess LI programs and their impacts on biodiversity, 
ecosystem services (ES), ecological connectivity, and climate change.

2.	 Financial institutions that fund LI projects should have mandatory natural resource safeguards 
incorporated into their safeguard policies and their underlying standards.

3.	 Public-private partnerships (PPPs) should distribute and allocate responsibility for safeguarding 
natural resources fairly among official project partners and embed clauses that ensure adherence 
to natural resource safeguards in their contracts and agreements.

4.	 Environmental and social impact assessment (ESIA) should be completed early in the LI project’s 
development cycle, such as for scoping, feasibility, and design.
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5.	 LI project developers should adhere to the mitigation hierarchy to ensure the preservation or 
enhancement of natural resource values. Priority should be given to avoiding impacts altogether. 
If avoidance is not feasible, efforts should focus on minimizing negative impacts. Offsetting and 
compensating for any adverse effects on natural resources caused by the project should be 
undertaken when no other alternatives are possible.

6.	 LI practitioners should assess impacts on ecological connectivity and wildlife corridors, based 
on global guidelines and initiatives, to incorporate wildlife-friendly measures into program and 
project planning and design processes.

7.	 LI project developers should integrate climate vulnerability assessments into the development of 
their SEAs and ESIAs. This should include analyzing the program’s or project’s capacity to address 
identified climate vulnerabilities and minimize risks to communities and infrastructure under 
extreme climate conditions.

8.	 LI practitioners should account for/include environmental impact mitigation measures in cost-
benefit analysis to make informed decisions, assess risks, plan for the long term, and engage 
stakeholders effectively when developing climate resilience projects.

9.	 LI project developers must update their procurement practices to integrate considerations of life 
cycle costs, avoid materials from illegal sources or those with high environmental costs, incorporate 
actions for conserving biodiversity and addressing climate change in solicitations and contracts, and 
establish a contractual requirement with a dedicated budget for monitoring programs to assess the 
effectiveness of mitigation measures in safeguarding natural resources.

10.	 LI project developers should aim to meet globally accepted sustainable infrastructure certification 
requirements, not necessarily to obtain certification but to maximize the integration of nature-
based strategies in LI plans and designs.

For some best practices, ensuring they are being followed is beyond the control of any individual, agency, 
or organization. At the highest level, these best practices are broad and address multiple themes. Others 
are more specific to just one or two of the four themes. A key finding from this review is that the earlier 
that natural resource safeguards are incorporated into the project development process, the easier it is to 
ensure they are properly resourced and included in the final design.

In summary, this report highlights the critical importance of embedding natural resource safeguards into 
the planning, design, and implementation of LI to ensure long-term ecological integrity and community 
well-being. The 10 best practices outlined here provide a strong foundation for avoiding harm, enhancing 
climate resilience, and promoting sustainable development. However, this list is not exhaustive—there 
are likely other practices that are equally important depending on the local and regional context. These 
10 should be viewed as a starting point, encouraging stakeholders to identify, adapt, or develop additional 
safeguards that align with specific ecological, social, climatic, and legal conditions. Early and context-
sensitive integration of these practices will be key to building infrastructure that supports both people 
and nature.
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Introduction: Global Context  

This introduction provides a broad yet essential global context for understanding the urgency of integrating 
natural resource safeguards into linear infrastructure (LI) development. The rapid expansion of LI globally—
structures that run through a landscape to deliver services to people, such as roads, railroads, power lines, 
fences, and pipelines—threatens natural heritage. The development of LI that does not adequately consider 
the ecology of a landscape can impede wildlife movement, fragment intact natural habitats, deplete natural 
resources and cause widespread land-use conversion when natural habitats are removed or altered to 
meet other land-use needs. This, in turn, impacts communities and the ecosystems on which they depend. 
The impacts from prior practices of LI development that have fallen short in safeguarding natural resources 
are noticeably being exacerbated by a changing climate. 

Given that the life expectancy for most LI is 25 to 100 years, policy, planning, financing, and project 
development must have safeguards in place that follow the mitigation hierarchy to avoid impacts not only in 
the near term but for many generations into the future.1 For most new LI developments or major upgrades 
to existing systems, the journey of safeguarding natural resources begins with the suite of international 
agreements related to sustaining and enhancing life on land or water and addressing the impacts of climate 
change to people and nature. International agreements, sustainability goals, and infrastructure investment 
principles offer a shared framework for planning and implementing infrastructure that supports both 
human development and ecological integrity. 

These multilateral environmental agreements (MEAs) are treaties, conventions, and other instruments 
that obligate signatory nations to develop or amend national, regional, and local laws; policies; and plans. 
It spurs the signatory parties to design strategies that will enable LI development to comply with and 
contribute to the targets set by mutual consent of the parties to the MEAs. Once ratified by a party to the 
convention, these MEAs cascade from international law to national law and policies associated with the 
advancement and financing of sustainable development. These efforts seek to articulate approaches for 
safeguarding natural resources against degradation and overexploitation and reversing unsustainable 
trends. The following are the major international MEAs:

1.	 Convention on Biological Diversity (CBD)

2.	 Convention on the Conservation of Migratory Species of Wild Animals (CMS)

3.	 Convention on Wetlands (Ramsar)

4.	 United Nations Convention to Combat Desertification (UNCCD)

5.	 United Nations Framework Convention on Climate Change (UNFCCC)

6.	 United Nations Convention on the Law of the Sea (UNCLOS)

7.	 World Heritage Convention

8.	 Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)

1	 Union of Concerned Scientists. Built to Last: Infrastructure and the Climate Crisis. Cambridge, MA: Union of Concerned Scientists, 2021. 
https://www.ucs.org/resources/built-last

https://www.ucs.org/resources/built-last
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Many aspects of these global agreements are intended to safeguard natural resources. CMS, for example, 
emphasizes taking steps to protect transboundary movements of wildlife, which in turn requires protecting 
ecological connectivity. Ensuring climate resilience for infrastructure is emphasized by the UNFCCC. CBD, 
UNCCD, Ramsar, and CMS prioritize safeguarding biodiversity, wildlife, ecological connectivity, and ecosystems; 
give attention to the importance of addressing the needs and concerns of Indigenous peoples and local 
communities; and integrate the role they play in safeguarding natural resources. Biodiversity is often found 
to be highest on lands traditionally used by Indigenous peoples, and their rights must be safeguarded. The 
World Heritage Convention and UNCLOS address similar natural resource conservation and the protection 
and enhancement of ecological connectivity, biodiversity, communities, and ecosystem services (ES). 

In addition to the conventions listed above, in 2015, the United Nations General Assembly adopted the 
2030 Agenda for Sustainable Development. The “2030 Agenda” consists of 17 Sustainable Development 
Goals (SDGs) and 169 targets to address five areas of critical importance. Two of these goals are in line 
with the list of best practices identified in this document: a) protect, restore, and promote sustainable use 
of terrestrial and coastal ecosystems; sustainably manage forests; combat desertification; and halt and 
reverse land degradation and biodiversity loss (goal 15), and b) build resilient infrastructure and promote 
inclusive and sustainable industrialization by fostering innovation (goal 9). In parallel, the private sector is 
being mandated to develop sustainable environmental, social, and governance (ESG) policies and programs 
that attract philanthropies, development financiers, and investors interested in seeing their investments put 
toward infrastructure projects that are complying with international standards. 

If planned well, high-quality LI can be designed and built with more cost and time efficiency, increased 
safety, and positive net benefits, thus, ultimately delivering more effective public goods and services. 
In 2016, the Group of Seven (G7) nations adopted the Ise-Shima Principles for Promoting Quality 
Infrastructure Investment to serve as a guide for governments, international organizations, multilateral 
development banks (MDBs), and the private sector to:

1.	 Ensure effective governance, reliable operation, and economic efficiency given life cycle cost, as 
well as safety and resilience against natural disasters, terrorism, and cyberattack risks.

2.	 Ensure job creation, capacity building, and transfer of expertise and know-how for local communities.

3.	 Address social and environmental impacts.

4.	 Ensure alignment with economic and development strategies, including aspects of climate change 
and the environment at the national and regional levels.

5.	 Enhance effective resource mobilization, including public-private partnerships (PPPs).

Similarly, the Group of Twenty (G20) nations in 2019 adopted the Quality Infrastructure Investment (QII) principles, 
which provide a strategic direction for infrastructure investment. The QII principles build on the consensus that 
infrastructure is a significant driver of economic prosperity and that well-built and sustainable infrastructure 
maximizes the positive impacts of these high-priced investments. The six QII principles are the following: 

1.	 Maximize the positive impact of infrastructure to achieve sustainable growth and development.

2.	 Raise economic efficiency given the life cycle cost.

3.	 Integrate environmental considerations into infrastructure.

4.	 Build resilience against natural disasters.

https://www.unssc.org/news-and-insights/blog/why-policy-coherence-essential-achieving-2030-agenda
https://www.unssc.org/news-and-insights/blog/why-policy-coherence-essential-achieving-2030-agenda
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://sustainable-infrastructure-tools.org/tools/g7-ise-shima-principles-for-promoting-quality-infrastructure-investment
https://sustainable-infrastructure-tools.org/tools/g7-ise-shima-principles-for-promoting-quality-infrastructure-investment
https://www.worldbank.org/en/programs/quality-infrastructure-investment-partnership/qii-principles#1
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5.	 Integrate social considerations into infrastructure investment.

6.	 Strengthen infrastructure governance.

This global context helped shape the direction and scope of this report, guiding the identification of a 
non-exhaustive list of 10 best practices considered critical for safeguarding nature in the context of LI. 
While grounded in international norms, these practices are intended as a starting point—meant to be 
adapted, expanded, or refined to reflect the specific legal, ecological, and social realities of each country and 
region. This document is intended for a broad audience of LI practitioners, including government agencies, 
engineering firms and consultants, financiers, and community and conservation organizations. The 10 best 
practices are organized across four thematic areas that require safeguards in LI development:

1.	 Ecosystems and their services

2.	 Biodiversity

3.	 Ecological connectivity

4.	 Climate resilience

To identify these practices, the authors conducted an extensive and iterative review process. Using Google 
and Google Scholar, they searched for literature and resources using key terms related to LI and safeguards. 
They also conducted targeted searches of trusted websites known for expertise in the four thematic areas. This 
process yielded more than 170 relevant publications, including journal articles, white papers, reports, tools, and 
online resources. These materials were evaluated to determine which practices were necessary to emphasize.

The authors also made efforts to trace the origins of the policies, programs, frameworks, and tools that underpin 
the selected best practices. For example, the 2006 U.S. Government publication Eco-Logical emerged from 
a 1995 memorandum of understanding among federal agencies to promote multi-jurisdictional collaboration 
in LI development and environmental protection. Similarly, the UK’s commitment to the SDGs led to The 
Dasgupta Review, which catalyzed national policies such as “Nature Positive 2030” and “Biodiversity Net Gain.” 

The 10 best practices (non-exhaustive) are assessed across the infrastructure project life cycle (Figure 1). Some of 
these practices are broad and cross-cutting, while others are more narrowly focused. Importantly, several fall outside 
the control of any single individual, agency, or organization. Nonetheless, they collectively represent a critical 
foundation for improving how LI is planned, financed, and implemented to safeguard both people and nature.

Figure 1: Typical Infrastructure Project Life Cycle. Source: Sustainable Infrastructure Program in Asia (SIPA)

Upstream

Downstream

SIPA

Low investment costs,
more opportunity  
for change

Strategic
Planning

Prioritization Project
Planning

Concept
Design

Detailed
Design

Finance Construction Operation & 
Maintenance

Decommissioning 
& Repurposing

Opportunity
for innovation
and risk reduction

Investment of
time and resources

High investment costs,
less opportunity
for change

Procurement



A Compendium of Best Practice Resources 18

Best Practice 1
Linear infrastructure (LI) proponents should conduct national or regional strategic environmental assessments 
(SEAs) to comprehensively assess LI programs and their impacts on biodiversity, ecosystem services (ES), 
ecological connectivity, and climate change.
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Resources (background/guidance/examples) related to Best Practice 1

•	 In 2006 the Organization for Economic Cooperation and Development (OECD) published Applying 
Strategic Environmental Assessment: Good Practice Guidance for Development Co-operation. This 
document provides guidance in understanding SEA, the benefits derived from conducting SEA, principles, 
and guidance notes for partner-led SEAs, lending partners, and the private sector.

•	 Portugal has published methodological guidance for public institutions, the private sector, and 
nongovernmental organizations (NGOs) on how to conduct an SEA. The report defines a strategic thinking 
model, offers methodological guidance, provides a Critical Decision Factors framework, and offers 
practical guidance in conducting an SEA.

•	 The International Association for Impact Assessment (IAIA) has established guiding principles for 
implementing SEAs. The IAIA states, “A good-quality SEA process informs planners, decision-makers and 
affected public on the sustainability of strategic decisions, facilitates the search for the best alternative 
and ensures a democratic decision-making process.” 

https://www.oecd.org/en/publications/applying-strategic-environmental-assessment_9789264026582-en.html
https://www.oecd.org/en/publications/applying-strategic-environmental-assessment_9789264026582-en.html
https://www.planapp.gov.pt/wp-content/uploads/2023/01/OECD-PLANAPP-FinalReport.pdf
http://www.iaia.org/uploads/pdf/sp1.pdf
http://www.iaia.org/uploads/pdf/sp1.pdf
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•	 Slootweg (2015) provides the following approach for incorporating ES into the development of SEAs:

	◦ Define boundaries of the study area.

	◦ Identify and map ecosystems (or landscapes) within the study area, including seminatural ecosystems 
or manufactured landscapes. 

	◦ Describe potential linkages with areas outside the study area.

	◦ Identify (groups of) stakeholders of each ES.

	◦ Identify and quantify ES for each ecosystem.

	◦ Prioritize and value ES for each (group of) stakeholder(s). The value of services can be expressed in 
social, monetary, or ecological terms.  

	▪ What are the present status and trends for ES?

	▪ What is the present condition of an ES? 

	▪ Does an ES represent a development opportunity (underexploited) or a constraint  
(already overexploited)? 

	▪ What are the past and expected future trends? 

	▪ What drivers of change are at work, and at what scale do they work? At what scale can they 
be managed? 

	▪ What management options are available in the region? 

	▪ Can drivers be influenced by the plan at stake, or are they part of the autonomous development 
scenario against which a plan is assessed?

	▪ Are there regulatory or policy frameworks applicable to ES?

	◦ Disclose gaps in information.

	◦ Depending on the nature and timing of the SEA, conduct an opportunities and constraints analysis.

	◦ During impact assessment, reactively assess the consequences of proposed plans for the performance 
of ES and provide input for the development of mitigation/compensation measures.

•	 The German Agency for International Cooperation (GIZ) has developed approaches that improve the 
integration of ES into development planning via a flexible and process-orientated approach. The 
integrating ecosystem services approach is intended to support development planners during the SEA 
and ESIA processes in identifying the risks and opportunities that arise from people’s dependence and 
impacts on ES. After a review of ES and their importance to humanity, readers are taken through the 
steps in an easy-to-follow narrative with simplifying diagrams. Along with case studies, each section 
contains additional reading for more in-depth examination.

•	 The Royal Society for the Protection of Birds prepared a guidance document to support integrating 
climate change and biodiversity into SEA and a toolkit for identifying, predicting, evaluating, and mitigating 
biodiversity impacts.

https://www.tandfonline.com/doi/full/10.1080/14615517.2015.1096039
https://www.cbd.int/cepa/cepafair/2018/presentations/cepa-fair-2018-giz-values-pub.pdf
https://www.rspb.org.uk/helping-nature/what-we-do/influence-government-and-business/nature-and-climate-emergency/nature-and-climate-change
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•	 The World Bank’s Global Environment Facility (GEF) supported the preparation of a Manual of Procedures 
on Biodiversity-focused SEA in the Philippines. The procedures outline 10 steps to take when conducting 
a biodiversity-focused SEA:

	◦ Screening

	▪ Does the policy, plan, or project automatically require SEA because it is a type that has been 
screened in, e.g., because it requires appropriate assessment? 

	▪ Is it likely to have significant direct or indirect environmental biodiversity effects?

	◦ Linking to other plans/processes/programs

	▪ What are relevant environmental/biodiversity policies and objectives? 

	▪ What other plans and programs could affect, or be affected by, this plan? 

	▪ Does the plan conflict with any of these? If so, what should be done about it?

	◦ Scoping

	▪ What are the main biodiversity implications of the policy, plan, or project and its  
proposed activities? 

	▪ How should they be addressed (methods, level of detail)? 

	▪ Which biodiversity experts need to be involved? 

	▪ What alternatives should be considered to optimize biodiversity benefits and minimize harm?

	◦ Setting objectives, targets, and indicators

	▪ Do existing objectives for biodiversity incorporate all important biodiversity interests 
relevant to this plan? 

	▪ Are policy, plan, or project-specific objectives required to assess impacts? 

	▪ Is it possible to establish clear indicators and targets that allow objectives to be measured?

	◦ Describing the baseline

	◦ Identification of options and alternatives

	◦ Impact prediction, evaluation, identification of alternatives

	◦ Mitigating risks to biodiversity

	◦ Consulting and decision-making

	◦ Monitoring and evaluation

•	 The CMS Strategic Plan for Migratory Species 2015–2023 provides a logical and effective way for 
migratory species targets to be integrated into National Biodiversity Strategies and Action Plans, 
thereby ensuring they are part of national planning and priority-setting processes. The importance of 
taking a “migration systems approach” is emphasized, and this implies that conservation strategies give 
attention not only to populations, species, and habitats but also to the entire span of migration routes 

http://www.philchm.ph/wp-content/uploads/BDSEA.pdf
http://www.philchm.ph/wp-content/uploads/BDSEA.pdf
https://www.cms.int/sites/default/files/document/Res_11_02_Strategic_Plan_for_MS_2015_2023_E_0.pdf
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and the functioning of the migration process. This is critical during LI planning stages to avoid impacts 
on the migratory routes and processes.

•	 The Canada National Parks Act requires each national park to have a management plan that is updated 
at 10-year intervals. Additionally, each management plan is required to conduct an SEA to assess 
cumulative impacts related to 1) activities and infrastructure within the parks, 2) visitation, 3) climate 
change, and 4) activities and other pressures outside the park. Ecological connectivity stands out as a 
cross-cutting theme, as all four themes impact ecological connectivity in different ways and at different 
scales. The importance of scale in both policy and geographic considerations is emphasized. 

•	 The Federal Ministry for the Environment and German Federal Agency for Nature Conservation 
(BfN) is a cabinet-level ministry of the Federal Republic of Germany that advises and provides the 
government with a scientific basis for nature conservation and landscape management and ensures 
that conservation laws are fulfilled.

•	 The Kingdom of Morocco has been implementing a multiphase National Sustainable Development 
Strategy, and its first principle requires the strategy’s development and implementation to adhere to 
international environmental commitments.

•	 The World Database on Key Biodiversity Areas (KBAs) identifies important sites for biodiversity, 
including important bird and biodiversity areas, Alliance for Zero Extinction sites, and KBAs identified 
through hotspot ecosystem profiles supported by the Critical Ecosystem Partnership Fund. Incorporating 
these sites, the dataset of internationally significant KBAs presented here includes global KBAs, regional 
KBAs, and KBAs whose global/regional status is not yet determined but that will be assessed against the 
global KBA criteria within 8–12 years.

•	 The Government of Nepal has instructed that an SEA be conducted in its Environmental Protection 
Act and Rules before the implementation of a policy, program, or project is put on the government’s 
approved list.

•	 The IAIA Best Practice Principles developed by IAIA, the global professional association of impact 
assessment experts, are consistent with the performance requirements and standards of most 
international finance institutions. The document stresses the importance of going beyond a “business as 
usual approach” by promoting biodiversity-inclusive impact assessment that is in line with the objectives 
of the CBD, the Ramsar Convention, and CMS. These principles require signatories (parties) to use ESIAs 
for projects and SEAs for policies, plans, and programs as tools for the conservation and sustainable use 
of biodiversity and ecosystems and the fair and equitable sharing of the benefits arising from their use. 
The full suite of IAIA principles and best practices is available on the IAIA website.

https://laws-lois.justice.gc.ca/eng/acts/N-14.01/
https://www.tandfonline.com/doi/full/10.1080/14615517.2022.2031553
https://www.bfn.de/en
https://www.bfn.de/en
https://www.greenpolicyplatform.org/sites/default/files/downloads/policy-database/ENG-SNDD_RESUME EXECUTIF-V24-D %281%29.pdf
https://www.greenpolicyplatform.org/sites/default/files/downloads/policy-database/ENG-SNDD_RESUME EXECUTIF-V24-D %281%29.pdf
https://www.keybiodiversityareas.org/
http://climate.mohp.gov.np/images/Environment-Protection-Act-2019-English.pdf
http://climate.mohp.gov.np/images/Environment-Protection-Act-2019-English.pdf
https://www.iaia.org/uploads/pdf/Principles of IA 19.pdf
https://www.iaia.org/best-practice.php
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Best Practice 2
Financial institutions that fund LI projects should have mandatory natural resource safeguards incorporated 
into their safeguard policies and their underlying standards.

Please note: The resources for this best practice have been collected from WWF’s ESG framework as part of the 
Asia Sustainable Finance Initiative. Learn more about the framework.
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Resources (background/guidance/examples) related to Best Practice 2

•	 MDBs and commercial banks play a critical role in ensuring LI is sustainable, particularly in emerging 
markets and rural areas. For example, up to US$1.7 trillion per year in infrastructure investments until 
2030 are projected to be needed to maintain economic momentum, tackle poverty, and respond to 
climate change in developing Asia.2 Some of the major infrastructure financiers and their environmental 
and social safeguards are the following: 

	◦ World Bank: Environmental and Social Framework

	◦ International Finance Corporation (IFC): Performance Standards

	◦ European Bank for Reconstruction and Development: Performance Requirements and Guidance

	◦ Asian Development Bank (ADB): Environmental Safeguards

2	 Macfarlane, Alec. “Bridging the Gap: Scaling Up Sustainable Financing for Infrastructure in Asia.” International Finance Corporation, July 30, 
2022. ifc.org/en/stories/2022/scaling-up-sustainable-financing-asia

https://www.wwf.sg/wp-content/uploads/2024/11/FINANCING-NATURE-POSITIVE-INFRASTRUCTURE.pdf
https://www.worldbank.org/en/projects-operations/environmental-and-social-framework
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards
https://www.ebrd.com/home/who-we-are/ebrd-values/ebrd-environmental-social-sustainability/reports-and-policies/performance-requirements.html
https://www.adb.org/news/videos/adb-launches-its-environmental-and-social-framework-do-good-doing-better
https://www.ifc.org/en/stories/2022/scaling-up-sustainable-financing-asia
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•	 ASN Bank is committed to maintaining and strengthening biodiversity. By 2030, the bank wants all its 
lending and investment activities to have a net positive impact on biodiversity. The bank has set a long-
term biodiversity objective for all its investments. Its aim is to prevent further loss of biodiversity and 
contribute to net biodiversity gains—and thereby actively strengthen nature in the Netherlands and the 
wider world. The bank pursues these objectives through the following strategies:

	◦ Minimizing biodiversity loss: The bank aims to reduce the negative impact on biodiversity resulting 
from its financial activities, recognizing the Earth’s capacity to sustain prosperity while respecting 
ecological limits. More efficient resource management practices are central to the bank’s approach, 
detailed in the Sustainability Criteria Guide.

	◦ Enhancing biodiversity gains: The bank actively invests in nature conservation, renewable energy,  
and the circular economy to strengthen or restore ecosystems. Collaboration with nature organizations  
and biodiversity projects, such as the Rijke Noordzee (Rich North Sea) Project, is integral to the 
bank’s efforts.

	◦ Developing a monitoring framework: The bank utilizes the Biodiversity Footprint for Financial 
Institutions to assess its ecological footprint and track progress. By transparently reporting on 
its initiatives, the bank aims to raise awareness among financial institutions about biodiversity 
impacts and promote informed decision-making.

	◦ Raising awareness: The bank is participating in De Nederlandsche Bank’s (DNB) Sustainable 
Finance Platform and co-initiating the biodiversity working group to raise awareness of and address 
deforestation issues.

•	 During the UNFCCC COP28, multiple MDBs unveiled a set of shared principles to identify and monitor nature-
positive finance. Among these institutions, the Inter-American Development Bank (IDB) demonstrated its 
robust nature-positive strategy by pledging to triple climate financing to US$150 billion over the next 
decade. Additionally, the IDB is pioneering an innovative finance tool called the Biodiversity and Climate-
Linked Mechanism for Ambition (IDB CLIMA), offering borrowers a 5% discount upon achieving the nature 
and climate goals outlined in its loan projects.

•	 Environment Bank is pioneering the establishment of a growing network of Habitat Banks across 
England, generating high-quality biodiversity units to satisfy stringent biodiversity net gain (BNG) planning 
requirements for developers. These Habitat Banks, strategically located in ecologically significant areas, 
offer a diverse range of habitats designed by ecologists in collaboration with local planning authorities to 
align with local nature recovery strategies. They are funded comprehensively throughout their life cycle, 
covering capital works, habitat management, ecological monitoring, and detailed reporting. Positioned on 
low-yielding land to avoid food security impacts, Habitat Banks provide long-term income security for rural 
landowners through secure annual land leases and management payments, which are especially valuable 
amid declining government subsidies. By facilitating off-site biodiversity unit provision from local Habitat 
Banks, the nationwide network minimizes the need for cross-boundary delivery, ensuring that biodiversity 
benefits remain localized, with on-site BNG delivery within the development site’s red line boundary.

•	 CapitaLand, one of Asia’s largest diversified real estate groups, had obtained a US$500 million sustainability-
linked loan (SLL) in 2020 from United Overseas Bank (UOB), which marked the largest SLL in Singapore’s 
real estate sector. This SLL from UOB is linked to CapitaLand’s achievements in the Global Real Estate 
Sustainability Benchmark (GRESB) for infrastructure and real estate investment globally. The ESG 

https://www.asnbank.nl/downloads/guide-asn-sustainability-criteria.html
https://www.iadb.org/en/news/multilateral-development-banks-announce-common-principles-track-nature-related-finance
https://www.iadb.org/en/news/idbs-innovative-financing-tool-rewards-results-nature-and-climate
https://environmentbank.com/biodiversity-net-gain/
https://www.capitaland.com/en.html
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performance of CapitaLand is explicitly tied to this SLL, providing CapitaLand with the flexibility to use the 
proceeds from the loans to finance general corporate activities, unlike that of green loans. CapitaLand 
has announced that this SLL has been significantly advantageous to the group since they achieve interest 
savings while maintaining or improving their rating on the GRESB.
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Best Practice 3
Public-private partnerships (PPPs) should distribute and allocate responsibility for safeguarding natural 
resources fairly among official project partners and embed clauses that ensure adherence to natural 
resource safeguards in their contracts and agreements.
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Resources (background/guidance/examples) related to Best Practice 3

•	 The Global Infrastructure Hub has developed a risk-sharing tool to support the successful drafting of 
PPP contracts. Project preparation is widely accepted as a key driver to ensure investment in infrastructure 
is transformed into positive outcomes for the public. This is particularly true in the case of PPPs, as they 
are complicated arrangements for the delivery of infrastructure. A PPP contract that is structured around a 
project that does not deliver social benefits in a sustainable manner will have a negative impact, irrespective 
of how well the contract is structured and drafted.

•	 The IDB has developed a toolkit for decision-makers to support the development of climate-
resilient PPPs. The toolkit provides a series of decision support tools to help planners involved in the 
PPP development process think about incorporating climate resilience considerations.

https://ppp-risk.gihub.org/risk-allocation-matrix/transport/road/#environmental-risk
https://ppp-risk.gihub.org/risk-allocation-matrix/transport/road/#environmental-risk
https://publications.iadb.org/en/climate-resilient-public-private-partnerships-a-toolkit-for-decision-makers
https://publications.iadb.org/en/climate-resilient-public-private-partnerships-a-toolkit-for-decision-makers
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Best Practice 4
Environmental and social impact assessments (ESIAs) should be completed early in the LI project’s 
development cycle, such as for scoping, feasibility, and design.
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Resources (background/guidance/examples) related to Best Practice 4

•	 The World Bank’s Guidance Note for Borrowers in implementing environmental and social safeguards 
outlines expectations for assessment of risk during the scoping process and subsequent ESIA. The scoping 
of the project should identify the extent and complexity of potential environmental and social risks and 
impacts, and the socioeconomic characteristics of people in the project area. 

•	 The Food and Agriculture Organization (FAO) provides good guidance while enforcing the need for 
adequate project scoping prior to a full ESIA. FAO suggests that, at a minimum, a good ESIA might take 
12 months to complete. See an example terms of reference (ToR) below: 

	◦ A description of the project and its purpose and extent.

	◦ A list of all the agencies responsible for the developmental project and the EIA study.

	◦ A description of the existing environmental conditions on the project site and in surrounding areas.

	◦ The stakeholders that will benefit and be harmed by the fulfillment of the project.

	◦ The environmental aspects of the project that are likely to be affected.

	◦ The impacts, both positive and negative, the project will have on the environmental and social aspects 
of the project area. This is undertaken through checklists, matrices, or networks.

https://documents1.worldbank.org/curated/en/142691530216729197/ESF-Guidance-Note-1-Assessment-and-Management-of-Environmental-and-Social-Risks-and-Impacts-English.pdf
https://www.fao.org/3/v8350e/v8350e0d.htm
https://eco-intelligent.com/2016/09/24/environmental-impact-assessment-terms-of-reference/
https://eco-intelligent.com/2016/11/11/environmental-impact-assessment-baseline-study/
https://eco-intelligent.com/2016/11/12/checklists-in-environmental-impact-assessment/
https://eco-intelligent.com/2016/12/10/matrices-in-environmental-impact-assessment/
https://eco-intelligent.com/2016/12/10/networks-in-environmental-impact-assessment/
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	◦ A list/description of the species endemic to the area that are likely to be affected.

	◦ How in depth the EIA study needs to be: whether baseline data is available or whether the study is 
sourced from secondary data.

	◦ Possible alternatives for the project in terms of design, site, technology, implementation, etc.

	◦ The legal requirements of the project and future legislation that will need to be drafted.

	◦ Whether the project site comes under special categories, and the legislation regarding the same.

	◦ Recommended mitigation strategies.

	◦ The expertise required for the EIA study.

	◦ The expected time limit for the entire EIA study.

	◦ Natural resource valuation.

	◦ The budget of the study, also called cost-benefit analysis.

•	 The Environment Institute of Australia and New Zealand Inc. outlines good practice steps for scoping 
in impact assessment.

	◦ A brief description of the project, including any timescales, ancillary features (such as pipelines or 
highway improvements), and plans/maps/photos to aid description of the site and the proposal.

	◦ Feasible alternatives that will be examined in detail and others that have been discounted, and the 
reasons why.

	◦ Any relevant strategic or policy decisions that have already been made and that may affect the project.

	◦ Relevant regulatory standards, policies, guidelines, and other documentation that determine the 
outcomes that will be considered acceptable by regulators.

	◦ A list of stakeholders, their interests, and how they will be engaged in the impact assessment process. 

	◦ Methodology to be adopted for impact and risk assessment, including how the significance of impacts 
and risks will be rated. 

	◦ An initial desktop study of the current environment (including social and economic) values and systems. 

	◦ Identification of applicable studies that have been undertaken by the proponent or other parties to 
date and the relevance and quality of the studies as they might apply to the project 

	◦ Work that must be undertaken by the proponent to address any information gaps, including  
the following: 

	▪ The purpose of each of the further studies to be undertaken or methodologies to be adopted 
for the assessment of each issue. 

	▪ The extent (spatial and temporal) of the study area to be considered for each issue. 

	▪ The intended output for each study. 

	◦ Timing and milestones for the impact assessment. 

https://www.eianz.org/document/item/3302.
https://www.eianz.org/document/item/3302.
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	◦ Secondary approvals required and the matters to be considered. 

	◦ The process for dealing with changes to the scoping document in response to significant project 
changes or substantial new information.

•	 The IAIA provides similar scoping development guidance. 

	◦ Brief description of the project, including project rationale and objectives. 

	◦ Feasible alternatives. 

	◦ Relevant laws, regulations, and regulatory standards, policies, and guidelines. 

	◦ Identification of key stakeholders, their interests, and how they will be engaged in the impact 
assessment process. 

	◦ An outline of the consultation process. 

	◦ Relevant environmental impacts to be investigated (physical systems, ecological systems, social 
systems, archaeological and cultural effects, land-use effects, economic effects). 

	◦ Methodology to be adopted for impact and risk assessments.

•	 The World Resources Institute (WRI) has been a global leader in ensuring ecosystems and their services are 
adequately represented in EIAs and protected. WRI has produced a document intended for practitioners of 
impact assessments to support their work. The Ecosystem Services Review for Impact Assessment (ESR for 
IA) is a structured methodology that guides practitioners through five steps to incorporate ES into ESIA 
at the scoping, baseline and impact analysis, and mitigation stages. These are the steps:

	◦ Step 1: Select the scope 

	◦ Step 2: Identify priority ES 

	◦ Step 3: Analyze trends in priority ES 

	◦ Step 4: Identify business risks and opportunities 

	◦ Step 5: Develop strategies for addressing risks

•	 The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) has been 
formed with the task of producing timely assessments of knowledge on biodiversity and ES and their 
interlinkages at the regional and subregional levels. The four regions that are to be assessed are Africa, 
the Americas, Asia Pacific, and Europe and Central Asia. The assessments offer a critical analysis of 
the state of knowledge regarding the importance, status, and trends of biodiversity, ecosystem functions, 
and ES and their linkages. The direct and underlying causes for the observed changes and the impact that 
these changes have on the quality of life of people are also assessed. The assessment, finally, identifies 
a mix of governance options, policies, and management practices that are currently available to reduce 
the loss of biodiversity and of nature’s contributions to people within a region. The assessment addresses 
terrestrial, freshwater, and coastal biodiversity and covers status and trends, going back in time several 
decades, and future projections, with a focus on the 2020–2050 period. The objective of the regional 
assessments is to strengthen the science-policy interface at the regional and subregional levels.

https://www.iaia.org/uploads/pdf/Fastips_18 Scoping.pdf
https://www.wri.org/research/corporate-ecosystem-services-review
https://www.ipbes.net/regional-assessments
https://www.ipbes.net/regional-assessments


A Compendium of Best Practice Resources 29

Best Practice 1Best Practice 4

•	 The Cross Sector Biodiversity Initiative has produced “Good Practices for the Collection of Biodiversity 
Baseline Data,” which includes guidance for practitioners in conducting baseline biodiversity surveys 
during impact assessment. Guidance starts at the process of identifying the area to consider and 
follows with scoping, conducting desk-based assessments and field-based assessments, incorporating 
stakeholder and expert input, and reporting.  

•	 The Equator Principles provide best practice guidance for conducting biodiversity baseline surveys. 
A key point made is that baseline surveys require time to complete across the entirety of the year to 
capture seasonal changes and that surveys that are rushed are likely to result in costly delays, expensive 
add-ons, and costly species recovery measures due to stakeholder complaints.

•	 The Akwé: Kon Voluntary Guidelines provide recommendations for the conduct of cultural ESIAs 
regarding developments proposed to take place on, or which are likely to impact, sacred sites and lands 
and waters traditionally occupied or used by Indigenous peoples and local communities.

https://www.ipieca.org/resources/good-practices-for-the-collection-of-biodiversity-baseline-data#:~:text=The%20document%20has%20been%20prepared%20for%20the%20Multilateral,in%20conducting%20Environmental%20and%20Social%20Impact%20Assessments%20%28ESIAs%29.
https://www.ipieca.org/resources/good-practices-for-the-collection-of-biodiversity-baseline-data#:~:text=The%20document%20has%20been%20prepared%20for%20the%20Multilateral,in%20conducting%20Environmental%20and%20Social%20Impact%20Assessments%20%28ESIAs%29.
https://equator-principles.com/app/uploads/BiodiversityBaselineSurveys_0322.pdf
https://www.cbd.int/doc/publications/akwe-brochure-en.pdf
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Best Practice 5
LI project developers should adhere to the mitigation hierarchy to ensure the preservation or enhancement 
of natural resource values. Priority should be given to avoiding impacts altogether. If avoidance is not feasible, 
efforts should focus on minimizing negative impacts. Offsetting and compensating for any adverse effects on 
natural resources caused by the project should be undertaken when no other alternatives are possible.
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Resources (background/guidance/examples) related to Best Practice 5

•	 The Cross Sector Biodiversity Initiative has developed guidance notes for implementation of 
the mitigation hierarchy. The document does the following:

	◦ Provides systematic guidance for determining and demonstrating biodiversity loss or gain because 
of mitigation efforts, highlighting links to ES where available and appropriate.

	◦ Offers practical measures for predicting and verifying biodiversity conservation outcomes over time 
and offers insight into documenting and comparing costs and savings resulting from mitigation 
action or inaction.

•	 Areas of high conservation value (HCV) can be identified using the toolkit provided by the HCV Network. 
The approach incorporates six criteria into defining an HCV area. 

1.	 HCV 1: Concentrations of biological diversity, including endemic species and rare, threatened, or 
endangered species, that are significant at global, regional, or national levels.

http://www.csbi.org.uk/
https://www.ipieca.org/resources/a-cross-sector-guide-for-implementing-the-mitigation-hierarchy
https://www.ipieca.org/resources/a-cross-sector-guide-for-implementing-the-mitigation-hierarchy
https://www.hcvnetwork.org/hcv-approach
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2.	 HCV 2: Intact forest landscapes and large, landscape-level ecosystems and ecosystem mosaics that 
are significant at global, regional, or national levels and that contain viable populations of the great 
majority of the naturally occurring species in natural patterns of distribution and abundance.

3.	 HCV 3: Rare, threatened, or endangered ecosystems, habitats, or refugia.

4.	 HCV 4: Basic ES in critical situations, including protection of water catchments and control of erosion 
of vulnerable soils and slopes.

5.	 HCV 5: Sites and resources fundamental to satisfying the necessities of local communities or 
Indigenous peoples (for livelihoods, health, nutrition, water, etc.). Identified through engagement 
with these communities or Indigenous peoples.

6.	 HCV 6: Sites, resources, habitats, and landscapes of global or national cultural, archaeological, or 
historical significance, and/or of critical cultural, ecological, economic, or religious/sacred importance  
for the traditional cultures of local communities or Indigenous peoples. Identified through engagement 
with these local communities or Indigenous peoples.

•	 All UNESCO (United Nations Educational, Scientific and Cultural Organization) World Heritage sites are 
now considered to be areas where development impacts are not able to be offset and thus are “no-
go” areas for LI development that enable private sector initiatives.

•	 A document by IUCN outlines new resolutions from the World Conservation Congress in Hawai‘i, focusing 
on stricter “no-go” policies for industrial development in protected areas and other vital biodiversity sites. 
These resolutions, while not legally binding, aim to influence global conservation efforts by advocating for 
prohibitions on environmentally damaging activities within protected zones and restrictions on activities 
outside these areas that could negatively impact them. The source emphasizes that governments, businesses,  
and investors are urged to adhere to these provisions, with a particular focus on avoiding harm to Key 
Biodiversity Areas (KBAs) and Indigenous and Community Conserved Areas (ICCAs). The document also 
acknowledges the challenges and potential unintended consequences of implementing these strict 
guidelines, suggesting that industry might argue for a case-by-case risk management approach to achieve 
better conservation outcomes.

•	 Balvenera et al. (2022) suggest a set of Essential Ecosystem Service Variables (EESVs) against which 
progress toward achieving the SDGs can be monitored. The proposed EESV classes comprise ecological 
supply, anthropogenic contribution, demand, use, instrumental values, and relational values. Development 
of specific indicators of these classes for three exemplary ES (food from fisheries, crop pollination, and 
wildlife viewing) confirms their readiness for global operationalization.  

•	 European Commission’s Biodiversity Policy: The EU Biodiversity Strategy for 2030 and associated Action 
Plan is a comprehensive, ambitious, long-term plan for protecting nature and reversing the degradation of 
ecosystems. It aims to put Europe’s biodiversity on a path to recovery by 2030 with benefits for people, the 
climate, and the planet.

•	 At the 2021 World Conservation Congress in Marseille, France, the IUCN adopted motion 086 Wildlife-
friendly linear infrastructure. Among several concerns and requests to members, the motion stated 
that the IUCN was convinced that the impacts of LI on the environment are sufficiently well-known to 
be addressed using the mitigation hierarchy (avoid, minimize, restore, compensate).

https://whc.unesco.org/en/no-go-commitment/
https://whc.unesco.org/en/no-go-commitment/
https://www.thebiodiversityconsultancy.com/fileadmin/uploads/tbc/Documents/Resources/IUCN-decisions-tighten-%E2%80%98no-go%E2%80%99-for-protected-areas-and-other-important-sites-for-biodiversity.pdf
https://geobon.org/essential-ecosystem-service-variables-for-monitoring-progress-towards-sustainability/
https://environment.ec.europa.eu/strategy/biodiversity-strategy-2030_en
https://www.iucncongress2020.org/motion/086
https://www.iucncongress2020.org/motion/086
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•	 A paper on Policy Development for Environmental Licensing and Biodiversity Offsets in Latin America 
provides an approach to apply mitigation hierarchy in practice. As an example, to reduce connectivity 
loss, each stage of road building and operation may be subject to interventions applying the mitigation 
hierarchy framework. Locations identified to have high landscape connectivity should be avoided during 
road route selection, and then long-span bridges and crossing structures should be designed for specific 
targets, combined with other adaptations of the road project to minimize connectivity loss. Residual 
connectivity loss detected during road operation should be restored by road retrofitting—for example, by 
improving existing wildlife crossings and installing new ones aiming to restore movement back to pre-
road levels. Only after alternatives for these three first steps have been exhausted, residual losses should 
be compensated with enhancements in ecological connectivity off-site and only as a last resort with 
financial compensation.

•	 A global strategy for road building was put forward by Laurence et al. (2014). The authors identify areas 
where agriculture could be expanded with minimal environmental impact and promote a road planning 
strategy that would prioritize development to maximize agricultural productivity at the lowest cost to the 
environment. The analysis and resulting map prioritize habitat according to environmental value and 
agricultural importance gradients to identify where road development would have the greatest benefit 
for the lowest cost to the environment. The analysis and resulting map identified areas that have high 
biodiversity value and low agricultural value (road free), areas of high value for agriculture (prioritizing 
road development), areas that are low priority for both agriculture and biodiversity, and “conflict 
areas”—areas that are high priority for both agriculture production and biodiversity. Alternative income-
generating schemes such as payment for ES, ecotourism, and promotion of sustainable harvesting of 
native species were put forward as options to support biodiversity in conflict areas.

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0107144
https://www.conservation-strategy.org/sites/default/files/field-file/Laurance_et_al_2014_Nature_Global_strategy_road_building.pdf
http://global-roadmap.org/
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Best Practice 6
LI practitioners should assess impacts on ecological connectivity and wildlife corridors, based on global 
guidelines and initiatives, to incorporate wildlife-friendly measures into program and project planning and 
design processes.
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Resources (background/guidance/examples) related to Best Practice 6

•	 In 2020 the IUCN published Guidelines for conserving connectivity through ecological networks and 
corridors. The document provides tools and examples based on the latest connectivity science that can 
be used to establish ecological corridors by connecting protected areas and other effective area-based 
conservation measures (OECMs) and developing ecological networks for conservation. With formally 
established ecological corridors in place, the mitigation hierarchy can be readily applied to ensure these 
corridors remain intact or opportunities can be sought to enhance them. The six guiding principles for 
establishing ecological corridors are the following:

1.	 Ecological corridors are not a substitute for protected areas or OECMs. They are meant to complement 
protected areas and OECMs.

2.	 Ecological corridors should be identified and established in areas where connectivity is required, 
with the aim of building ecological networks for conservation.

3.	 Each corridor should have specific ecological objectives and be governed and managed to achieve 
connectivity outcomes.

4.	 Ecological corridors may consist partly or entirely of natural areas managed primarily for connectivity. 
Corridors can also cross highly managed areas.

https://portals.iucn.org/library/node/49061
https://portals.iucn.org/library/node/49061
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5.	 Ecological corridors should be differentiated from non-designated areas by the specific uses that 
are allowed or prohibited within them.

6.	 To achieve their connectivity objectives, ecological corridors require their own management plans.

•	 United States: In 2023, the White House issued “Guidance for Federal Departments and Agencies on 
Ecological Connectivity and Wildlife Corridors” in implementing the Bipartisan Infrastructure Law and 
the Inflation Reduction Act. The following best practices were advised for consideration during planning 
and decision-making:

	◦ Elevating the conservation, enhancement, protection, and restoration of connectivity and corridors 
as a programmatic goal.

	◦ Planning at the scale of landscapes, waterscapes, or seascapes rather than at the scale of an 
individual project.

	◦ Applying ecosystem-based conservation, enhancement, protection, and restoration strategies, 
including using nature-based solutions.

	◦ Advancing plans and actions that improve the resilience of corridors to climate change or that conserve 
corridors needed to facilitate climate adaptation.

	◦ Engaging meaningfully with local communities so that they have a voice in planning, authorization, 
and funding decisions.

	◦ Designing infrastructure to facilitate wildlife movement, ecosystem processes, and ES.

	◦ Restoring habitat to remove and prevent re-establishment of invasive species and to promote native 
ecological communities.

	◦ Avoiding or minimizing adverse impacts that would fragment habitat identified as a priority for 
connectivity or corridors, and, where not possible to do that, offsetting or compensating for  
these impacts.

	◦ Removing, modifying, or avoiding the installation of barriers to wildlife movement along migratory routes.

	◦ Rehabilitating habitat damaged by natural or human impacts to facilitate continued connectivity.

	◦ Producing science, data, and tools on connectivity through research, collaborations, and partnerships 
that are readily applicable to land, water, ocean, and resource management.

	◦ Using criteria related to connectivity and corridors to inform decisions related to budgeting, project 
selection, or grant eligibility.

•	 In meeting its agreements on the CBD’s Aichi Targets, which mandate that by 2020 at least 17% of 
terrestrial land and inland waterways of areas important for biodiversity and ES be formally conserved 
via a well-managed and connected protected system of areas, the Australian government implemented 
a nationwide wildlife corridor plan. The government published a compendium of the approaches 
taken with nine case studies. Improving conservation management of ecological connectivity remains 
a strategic objective. In addition, the Australian government provides a good overview of how wildlife 
corridors are defined and identified.

https://www.nationalparkstraveler.org/sites/default/files/attachments/230318-corridors-connectivity-guidance-memo-final-draft-formatted.pdf
https://www.nationalparkstraveler.org/sites/default/files/attachments/230318-corridors-connectivity-guidance-memo-final-draft-formatted.pdf
https://www.dcceew.gov.au/sites/default/files/documents/compendium.pdf
https://www.dcceew.gov.au/environment/biodiversity/conservation/wildlife-corridors
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•	 The IUCN has published comprehensive guidance for maintaining ecological connectivity in the 
development of roads, railways, and canals. The report illustrates the challenges that these LI modes 
impose on biodiversity and ecosystems and the importance of taking steps to alleviate these issues given 
the vast amount of LI that is planned. It covers a wide range of topics, starting from the legislative process 
for inclusion of the recommended steps and continuing through the life cycle of a project all the way to 
establishing good monitoring to evaluate the effectiveness of the mitigation measures.

•	 The IUCN Asian Elephant Transport Working Group published in 2021 Protecting Asian Elephants from 
Linear Transport Infrastructure, which includes recommendations and examples of elephant crossing 
structures for roads, railways, and canals. Their Handbook to Mitigate the Impact of Roads and Railways 
on Asian Elephants was published in early 2024. It provides specifications and other details on mitigation 
measures for roads and railways, such as wildlife crossing structures and their associated fencing.

•	 IUCN has produced guidelines for preventing and mitigating wildlife mortality associated with 
electricity distribution networks. This publication offers a comprehensive overview of the problems 
of electrocution, mitigating options, and case studies from around the world.

•	 The Government of Nepal has provided directives for the construction of wildlife-friendly LI. The 
directives provide a briefing on potential impacts of infrastructure on a variety of species and provide 
guidance on the size of crossing structures required for wildlife along a gradient of body sizes. In addition, 
forest rules have mandatory provisions for constructing wildlife-friendly infrastructure and habitat 
management by infrastructure development projects passing from the forest area.

•	 The ADB published a guidance document in 2019, Green infrastructure design for transport projects: 
A road map to protecting Asia’s wildlife biodiversity, to help project developers.

•	 The Wildlife Institute of India has published guidelines for Power-Line Mitigation Measures to Conserve 
Bustards and a report on Eco-Friendly Measures to Mitigate Impacts of Linear Infrastructure on Wildlife.

•	 Birdlife International and the CMS Energy Taskforce have developed TransMit, a toolkit for supporting 
mitigation of power line projects to prevent bird deaths due to electrocution and wire collisions.

•	 Costa Rica has established 44 biological corridors covering 33% of the country’s territory. As part 
of the National Program of Biological Corridors, corridors are a key conservation strategy and involve 
local stakeholders in their management through participatory platforms called Local Committees of 
Biological Corridors. 

•	 Bhutan established its wildlife corridor program in 1999, and, in 2006, it adopted governing rules with 
12 corridors initially created. These wildlife corridors have higher protected status than forest areas but 
are not considered to be protected areas. However, they have a dedicated team to manage the corridors 
and monitor compliance. 

•	 Thailand’s Ecological Corridors Initiative, led by the Thailand Department of National Parks, Wildlife 
and Plant Conservation, is an effort to increase ecological connectivity between “forest complexes” and 
protected areas established for their protection. The initiative has identified 174 corridors that would 
facilitate connectivity within a forest complex, 33 corridors intended to increase connectivity between 17 
different forest complexes, and 13 transboundary corridors. When upgrades to roads are determined 
necessary, this creates an opportunity to incorporate connectivity into the design of the LI.

https://portals.iucn.org/library/sites/library/files/documents/PATRS-005-En.pdf
https://portals.iucn.org/library/sites/library/files/documents/PATRS-005-En.pdf
https://www.asesg.org/PDFfiles/Protecting.pdf
https://www.asesg.org/PDFfiles/Protecting.pdf
https://conservationcorridor.org/ccsg/working-groups/asetwg/asetwg-activities/handbook/
https://conservationcorridor.org/ccsg/working-groups/asetwg/asetwg-activities/handbook/
https://portals.iucn.org/library/sites/library/files/documents/2022-043-En.pdf
https://portals.iucn.org/library/sites/library/files/documents/2022-043-En.pdf
https://wwfasia.awsassets.panda.org/downloads/endorsed_widlife_friendly_infrastructure_construction_directives.pdf
https://www.adb.org/sites/default/files/publication/547891/green-infrastructure-design-transport.pdf
https://www.adb.org/sites/default/files/publication/547891/green-infrastructure-design-transport.pdf
https://www.conservationindia.org/wp-content/files_mf/Power-line-booklet_1-Nov-18.pdf
https://www.conservationindia.org/wp-content/files_mf/Power-line-booklet_1-Nov-18.pdf
https://digitalrepository.wii.gov.in/items/caf3d192-cebd-4f53-983a-1a436aad75b0
http://datazone.birdlife.org/info/transmit
https://www.sinac.go.cr/EN-US/correbiolo/Pages/default.aspx
https://faolex.fao.org/docs/pdf/bhu82936.pdf
https://www.bhutantrustfund.bt/public_page/post_details/18
https://www.env.go.jp/en/nature/asia-parks/pdf/wg2/APC_WG6-11_Dr.Songtam Suksawang.pdf
https://www.env.go.jp/en/nature/asia-parks/pdf/wg2/APC_WG6-11_Dr.Songtam Suksawang.pdf
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•	 In 2018, as a part of its 25-Year Environment Plan, the United Kingdom adopted a new National Planning 
Policy Framework, which includes policies that guide the development of a Nature Recovery Network. 
The Nature Recovery Network is an expanding and increasingly connected network of wildlife-rich habitat 
across England. It comprises a core network of designated sites of importance for biodiversity and adjoining 
areas that function as stepping stones or wildlife corridors, areas identified for new habitat creation, and 
up to 25 nature recovery areas for targeted action. Relevant evidence in identifying and mapping local 
ecological networks can include main landscape features, which, due to their linear or continuous nature, 
support migration, dispersal, and gene flow, including any potential for new habitat corridors to link any 
isolated sites that hold nature conservation value, and therefore improve species distribution. 

•	 To protect its growing population of more than 1,500 individuals, the Government of India has shown 
strong commitment to conserving and aiding the growth of tiger populations through several initiatives, 
such as creation of the National Tiger Conservation Authority, amendments to the Wildlife Protection 
Act, delineating inviolate core area in tiger reserves, and incentivizing voluntary relocation programs. 
However, it is critical that these key areas and the populations they sustain remain connected with each 
other to allow genetic exchange through dispersal. The Wildlife Institute of India, through a report, has 
identified key corridors that could help planners and decision-makers identify go/no-go areas and aid the 
growth of tiger populations in India through conservation measures. 

•	 In 2015, six months after the standard for wildlife-friendly passage in Gobi and steppe regions for LI 
development was adopted at the CMS COP11, the Mongolian Parliament voted to pass into national 
law the CMS Guidelines on mitigating the impact of LI and related disturbance on mammals in Central 
Asia. The standards are required for roads and railways to allow the safe passage of wildlife in Mongolia. 

•	 Costa Rica’s Biodiversity Law of 1998 embraces the three objectives of the CBD: conservation of 
biodiversity, sustainable use of resources, and the fair and equitable sharing of the benefits arising 
from the utilization of genetic resources. The law addresses the social demand to conserve and protect 
biodiversity and threatened species. It also includes measures on the social demand to conserve, protect, 
and sustainably utilize biological resources to ensure the quality of life of future generations and the 
survival of natural heritage.

•	 Wildlife corridors are a proven conservation spatial strategy to sustain natural communities and be 
robust to environmental conditions caused by natural and anthropogenic changes. While there has not 
yet been a determined consensus on which methods are best for conserving landscape connectivity, 
Wood et al. (2022) summarize four multispecies approaches to identifying wildlife corridors that serve 
the needs of multiple species. These are 1) species agnostic approaches, 2) generic species approaches,  
3) single surrogate species approaches, and 4) multiple focal species approaches. The authors also 
outline six steps to take in identifying corridors: 1) select species, 2) identify species traits, 3) define 
habitat, 4) define movement capacity, 5) assess connectivity, and 6) prioritize multispecies networks.

https://www.gov.uk/guidance/natural-environment
https://www.gov.uk/guidance/natural-environment
https://www.gov.uk/government/publications/nature-recovery-network
https://ntca.gov.in/assets/uploads/Reports/corridor/connecting_tiger_populations.pdf
https://www.cms.int/sites/default/files/document/Technical%20Report_Eng.pdf
https://www.cms.int/sites/default/files/document/Technical%20Report_Eng.pdf
https://www.cms.int/en/news/cms-guidelines-wildlife-friendly-infrastructure-mongolia-leads-implementation
https://www.cms.int/en/news/cms-guidelines-wildlife-friendly-infrastructure-mongolia-leads-implementation
https://www.earthedintl.org/CourseMatls/SustCentralAm/Readings/04_CR_BiodiversityLaw.pdf
https://www.frontiersin.org/articles/10.3389/fevo.2022.830822/full
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•	 Goncalves et al. (2022) have identified forward-thinking recommendations to improve risk 
assessments for identifying increasing ecological connectivity opportunities during ESIA. Evidence-based 
approaches are critical, and the authors suggest:

	◦ Maintaining ecological corridors.

	◦ Connectivity modeling using empirical movement data, species occurrence maps, and expert 
opinions that are tested and validated.

	◦ Selecting both groups of species and target species that can also be used as indicator species 
during evaluation.

	◦ Avoiding setting arbitrary limits to the spatial extent of the ESIA.

	◦ Recognizing and following the mitigation hierarchy.

	◦ Considering that landscapes are dynamic.

	◦ Seeking defragmentation opportunities and restoration of connectivity through mitigation.

https://static1.squarespace.com/static/5e2574c3ee2964277b114f7c/t/637666ab8c2c215e678c9e68/1668703916837/Mainstreaming+ecological+connectivity+in+road+environmental+impact+assessments+a+long+way+to+go.pdf
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Best Practice 7
LI project developers should integrate climate vulnerability assessments into the development of their SEAs 
and ESIAs. This should include analyzing the program’s or project’s capacity to address identified climate 
vulnerabilities and minimize risks to communities and infrastructure under extreme climate conditions.
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Resources (background/guidance/examples) related to Best Practice 7

•	 The World Bank Group has produced a guide for designing strategies for climate change adaptation 
and resilience, The Adaptation Principles. This comprehensive guide is meant to be used by those who 
oversee a nation’s wider economic system and focuses on actions that reflect universal principles for 
effective climate change adaptation. The guide establishes as a priority the need for rapid, robust, and 
inclusive development and provides six guiding principles:

1.	 Ensure development is rapid and inclusive and offers protection against shocks. 

2.	 Facilitate the adaptation of firms and people. 

3.	 Adapt land use and protect critical public assets and services. 

4.	 Help firms and people cope with and recover from disasters and shocks. 

5.	 Anticipate and manage macroeconomic and fiscal risks. 

6.	 Prioritize, implement, and monitor interventions.

The guide also includes numerous toolboxes to aid implementation and offers indicators to track progress.

https://documents1.worldbank.org/curated/en/546611605298449211/pdf/The-Adaptation-Principles-A-Guide-for-Designing-Strategies-for-Climate-Change-Adaptation-and-Resilience.pdf
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•	 Jones and Mearns (2005) provide technical guidance that can be followed to determine climate 
risk and adaptation needs. Efforts to determine climate risk on LI, both built and on the horizon, help 
inform policymakers of the level of resources that will be required to ensure against risk and avoid 
costly setbacks.

•	 In 2008, the United States National Research Council’s Transportation Research Board conducted an 
in-depth study of the impacts of climate change on land, marine, and air transportation in the 
United States. The report recommends that state and local governments, as well as private infrastructure 
providers, incorporate climate change into long-term improvement plans, design, and operations and 
maintenance activities. It also discusses the potential benefits of using “smart” technologies for monitoring 
infrastructure, reevaluating infrastructure design standards, updating maps used for flood insurance, and 
integrating climate change into transportation and land-use planning.

•	 With the increasing frequency and intensity of natural hazards due to climate change, an infrastructure 
asset will be expected to endure higher impacts during its lifetime. Infrastructure Pathways is a 
resource for infrastructure practitioners in search of clear, easy-to-navigate guidance on practical ways 
to integrate climate resilience into day-to-day practice. Infrastructure Pathways provides guidance 
across nine identified phases of infrastructure project development. In the design phase, relevant here, 
Infrastructure Pathways offers this: In the design of the infrastructure life cycle, an idea is converted 
into a practical plan for implementation that describes how the final asset will be built and how it will 
work. Good design should reflect what society wants, improve the quality of life of those who use it, and 
ensure the asset is able to function effectively throughout its design life. Climate change requires that the 
parameters that guide infrastructure design be re-examined to account for the infrastructure’s impact on 
the surrounding environment and the changing climate’s impact on the infrastructure.

•	 Securing the most recent and globally accepted data is critical to conducting a thorough climate risk 
assessment. The following organizations provide global-level climate data:

	◦ WRI’s Climate Watch: Climate Watch is an open data platform that brings together dozens 
of datasets to let users easily search, analyze, and compare countries’ climate progress and 
commitments under the Paris Agreement. The tools and resources found within give a comprehensive 
overview of the past, present, and potential futures of climate, enabling users to make well-informed 
decisions on critical climate plans.

	◦ Climate Analytics: Climate Analytics delivers cutting-edge science, analysis, and support to 
accelerate climate action to limit warming to below 1.5°C. Products are intended to empower those 
most vulnerable—small island developing states and least developed countries—to use the best 
science and analysis available in the international climate negotiations, as well as develop policies 
and institutional capacity to adapt to climate change.

	◦ Earth Observing Systems Data and Information Service (EOSDIS): EOSDIS provides end-to-end 
capabilities for managing NASA (National Aeronautics and Space Administration) Earth science data 
from various sources—satellites, aircraft, field measurements, and other programs. EOSDIS data is 
easy to find and uses NASA Earth science fully, openly, and without restrictions.

	◦ Climate Data Store (CDS): The CDS provides freely available climate data from the EU Copernicus 
program. The CDS offers a toolbox that allows users to run analytics from CDS computers with just a 
basic working knowledge of the Python programming language.

https://www4.unfccc.int/sites/NAPC/Country Documents/General/apf technical paper05.pdf
https://nap.nationalacademies.org/catalog/12179/potential-impacts-of-climate-change-on-us-transportation-special-report
https://nap.nationalacademies.org/catalog/12179/potential-impacts-of-climate-change-on-us-transportation-special-report
https://infrastructure-pathways.org/phase/design/
https://www.wri.org/initiatives/climate-watch
https://climateanalytics.org/
https://www.earthdata.nasa.gov/eosdis
https://cds.climate.copernicus.eu/#!/home
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	◦ National Center for Environmental Information (NCEI): NCEI manages one of the largest 
archives of atmospheric, coastal, geophysical, and oceanic research in the world and offers 
users access to more than 26,000 datasets and products.

	◦ The World Bank Group provides guidance on predicting and valuing climate impacts in road 
development contracts. Management of the uncertainties of climate risk is key to developing 
successful and sustainable infrastructure.

•	 Article 8 of the Paris Agreement enshrines the importance of avoiding, minimizing, and addressing loss 
and damage and reducing the risk of loss and damage due to climate change, including extreme weather 
events. It identifies the following areas of cooperation and facilitation to enhance understanding, action, 
and support for accounting losses and damages:

1.	 Early warning systems

2.	 Emergency preparedness

3.	 Slow onset events

4.	 Events that may involve irreversible and permanent loss and damage

5.	 Comprehensive risk assessment and management

6.	 Risk insurance facilities, climate risk pooling, and other insurance solutions

7.	 Non-economic losses

8.	 Resilience of communities, livelihoods, and ecosystems

•	 The UNFCCC Framework provides simple guidance for implementing adaptation and resilience measures. 
The framework advises that adaptation should be based on and guided by the best available science and, 
as appropriate, traditional knowledge, knowledge of Indigenous peoples, and local knowledge systems, 
to integrate adaptation into socioeconomic and environmental policies and actions. Nations have agreed 
to compile and implement National Adaptation Plans to reduce vulnerability to climate change. Reports on 
best practices and lessons learned in addressing adaptations offer additional guidance.

•	 The World Database on Protected Areas provides spatial locations of protected areas collected from 
international convention secretariats, governments, and collaborating NGOs. The database is managed 
by the United Nations Environment World Conservation Monitoring Centre. 

•	 The Integrated Biodiversity Assessment Tool (IBAT) is a subscription-based map and reporting tool 
that provides access to three of the world’s most authoritative global biodiversity datasets, such as the 
IUCN Red List, the World Database on Protected Areas, and the World Database on KBAs. 

•	 There are numerous approaches and tools that can be utilized. Some tools place emphasis on 
identification of ES, while others emphasize valuation. The team conducting the ESIA should possess 
the required expertise to ensure the approach and tool(s) of choice are appropriately utilized and fit 
for purpose. Below are some tools that policymakers/project developers can use to determine and 
evaluate key ecosystems and their services.

	◦ ValuES: Offers a suite of publications and a navigator tool that provide guidance on steps to take 
for integrating ecosystem services into development planning and to determine an appropriate 

https://www.ncei.noaa.gov/
https://www.ncei.noaa.gov/
https://ppp.worldbank.org/public-private-partnership/library/incorporating-climate-risk-pbc-contracting-recommendations-task-5-report
https://ppp.worldbank.org/public-private-partnership/library/incorporating-climate-risk-pbc-contracting-recommendations-task-5-report
https://unfccc.int/files/adaptation/groups_committees/loss_and_damage_executive_committee/application/pdf/ref_8_decision_xcp.21.pdf
https://unfccc.int/topics/adaptation-and-resilience/the-big-picture/introduction#adaptation
https://unfccc.int/files/adaptation/application/pdf/50301_leg_unfccc_bpll_vol3.pdf
https://unfccc.int/files/adaptation/application/pdf/50301_leg_unfccc_bpll_vol3.pdf
https://www.protectedplanet.net/en/thematic-areas/wdpa?tab=WDPA
https://www.ibat-alliance.org/the-data?locale=en
http://www.aboutvalues.net/
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approach for assessing and valuating ES with methods for integrating ES into policy and development 
planning. ValuES provides links to numerous methodologies that can be utilized for identification of 
ES, some of which are listed below.

	◦ TESSA: The Toolkit for Ecosystem Service Site-based Assessment (TESSA) guides local nonspecialists 
through a selection of relatively accessible methods for identifying which ecosystems and their 
services may be important at a site and for evaluating the magnitude of benefits that people obtain 
from them currently, compared with those expected under alternative land uses.

	◦ ARIES: The Artificial Intelligence for Environment & Sustainability (ARIES) is a web-based 
application built on the k.LAB platform. The application has access to all information (data and 
models) available on the integrated modeling network and provides a dedicated user interface to 
easily compile accounts within the United Nations SEEA.

•	 IAIA has developed several guidance documents to undertake climate impact assessments.

	◦ Best practice principles for Climate Change in Impact Assessment

	◦ Principles for assessment of resilience

https://www.landscapeperformance.org/benefits-toolkit/tessa
https://aries.integratedmodelling.org/
https://integratedmodelling.org/get_started
https://www.iaia.org/uploads/pdf/SP8.pdf
https://www.iaia.org/uploads/pdf/SP11 Resilience.pdf
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Best Practice 8
LI practitioners should account for/include environmental impact mitigation measures in their cost-benefit 
analysis to make informed decisions, assess risks, plan for the long term, and engage stakeholders effectively 
when developing climate resilience projects.

RELEVANT THEMES
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Project Management and 
Implementation Teams

Resources (background/guidance/examples) related to Best Practice 8

•	 ADB’s report provides information to decision-makers as to the contribution of the project to society’s 
welfare. The analysis provides a means to systematically identify, quantify, and, wherever possible, value 
all impacts of the project, including (where relevant) its environmental impacts, even in circumstances when 
these impacts occur over long time horizons. The role of the economic analysis is to support decision-
making, as it provides information about the economic efficiency of investment projects, including the 
economic efficiency of climate-proofing investment projects. The report clarifies how the economic analysis 
of climate-proofing measures can inform the design of investments.

•	 The National Cooperative Highway Research Program has published the guidebook Incorporating the 
Costs and Benefits of Adaptation Measures in Preparation for Extreme Weather Events and Climate 
Change. The guidebook provides an overview of cost-benefit analysis and insights into selecting an 
appropriate approach and examples of how to conduct it.

•	 The publication Life Cycle Cost Analysis for Management of Highway Assets documents the state of 
the practice of life cycle cost analysis (LCCA) and risk-based analysis of state highway agencies’ asset 
management plans for pavements and bridges on the National Highway System of the USA. The document 
provides tools for conducting LCCA and international examples. 

https://www.adb.org/sites/default/files/publication/173454/economic-analysis-climate-proofing-projects.pdf
https://nap.nationalacademies.org/download/25744
https://nap.nationalacademies.org/download/25744
https://nap.nationalacademies.org/download/25744
https://ppp.worldbank.org/public-private-partnership/library/life-cycle-cost-analysis-management-highway-assets
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•	 Together with GEF, the MAVA Foundation, the United Nations Industrial Development Organization 
(UNIDO), and the International Institute for Sustainable Development (IISD) established the Nature-based 
Infrastructure Global Resource Centre to establish a business case for nature-based infrastructure. 
They developed the Sustainable Asset Valuation (SAVi) to help policymakers and investors make informed 
decisions on financing sustainable infrastructure by providing them with a comprehensive analysis of how 
much their infrastructure projects and portfolios will cost throughout their life cycles, considering risks that 
are overlooked in a traditional valuation. SAVi uses a combination of system dynamics and project finance 
modeling to capture the full costs of environmental, social, and governance risks. Moreover, SAVi calculates 
the dollar value of externalities that result from infrastructure development.3

•	 Co$tingNature: Co$tingNature is a web-based spatial policy support system (PSS) for natural 
capital accounting and analyzing ecosystems and their services provided by natural environments (i.e., 
nature’s benefits), identifying the beneficiaries of these services, and assessing the impacts of human 
interventions. The PSS incorporates detailed spatial datasets at 1 square km and 1 hectare resolution for 
the entire world, and spatial models for biophysical and socioeconomic processes, along with scenarios 
for climate and land use. The PSS calculates a baseline for current ES provision and allows a series 
of interventions (policy options) or scenarios of change to be used to understand their impact on ES 
delivery. The tool does not focus on valuing nature (how much someone is willing to pay for it) but rather 
on costing it (understanding the resource, e.g., land area and opportunity cost of nature being protected 
to produce the ES that humans need and value).

•	 EarthEconomics: EarthEconomics has developed the Ecosystem Valuation Toolkit, an evolving suite 
of online, scientifically grounded analytical tools that provide rigorous analytical support for decision-
making that takes nature into account. Two options exist—a version available to the public and a 
version that is supported by expertise within EarthEconomics. In addition to ES valuation, the Ecosystem 
Valuation Toolkit includes a benefit-cost analysis that expands traditional cost-benefit equations to 
include ecosystems and their services to produce efficient, pragmatic, and effective analyses to inform 
policy and business decision-making. 

•	 InVEST: The Integrated Valuation of Ecosystem Services and Tradeoffs (InVEST) tool is a suite of free, 
open-source software models used to map and value the goods and services from nature that sustain 
and fulfill human life. It helps explore how changes in ecosystems can lead to changes in the flows of many 
different benefits to people. InVEST enables decision-makers to assess quantified trade-offs associated with 
alternative management choices and to identify areas where investment in natural capital can enhance 
human development and conservation. The toolset includes distinct ES models designed for terrestrial, 
freshwater, marine, and coastal ecosystems, as well as several “helper tools” to assist with locating and 
processing input data and with understanding and visualizing outputs.

3	 International Institute for Sustainable Development. Sustainable Asset Valuation (SAVi). Winnipeg, MB: IISD. Accessed July 30, 2025.  
iisd.org/savi/

https://nbi.iisd.org/
https://nbi.iisd.org/
https://www.policysupport.org/costingnature
https://www.eartheconomics.org/ecosystem-services-valuation
https://naturalcapitalproject.stanford.edu/software/invest
https://naturalcapitalproject.stanford.edu/software/invest
http://iisd.org/savi/
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Best Practice 9
LI project developers must update their procurement practices to integrate considerations of life cycle 
costs, avoid materials from illegal sources or those with high environmental costs, incorporate actions 
for conserving biodiversity and addressing climate change in solicitations and contracts, and establish a 
contractual requirement with a dedicated budget for monitoring programs to assess the effectiveness of 
mitigation measures in safeguarding natural resources.
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Resources (background/guidance/examples) related to Best Practice 9

•	 The World Bank and the National Metrology Institute of Germany have developed a toolkit that can help 
development partners and governments analyze a country’s quality infrastructure (QI) ecosystems, provide 
recommendations to bridge gaps in the QI ecosystem, support reforms, and build the capacity of institutions. 

•	 The US Trade and Development Agency provides training to public officials in emerging markets on 
how to establish procurement practices and policies that integrate life cycle cost analysis and 
best value determination in a fair, transparent manner. By adopting life cycle cost analysis into 
procurement practices, emerging market countries can build sustainable infrastructure with overall 
savings to their government.

•	 The IISD has published Contracts for Sustainable Infrastructure: Ensuring the economic, social, and 
environmental co-benefits of infrastructure investment projects. The report explains how traditional 
procurement and PPPs that governments adopt to structure infrastructure projects are more costly 
over the life cycle of a project. To achieve the SDGs, infrastructure identified as needing upgrades and 
projected to be built must be specifically designed to mitigate economic, social, and environmental 

https://www.worldbank.org/en/topic/competitiveness/brief/qi
https://ustda.gov/ustda-special-initiative/global-procurement-initiative/
https://ustda.gov/ustda-special-initiative/global-procurement-initiative/
https://www.iisd.org/publications/report/contracts-sustainable-infrastructure-ensuring-economic-social-and-environmental
https://www.iisd.org/publications/report/contracts-sustainable-infrastructure-ensuring-economic-social-and-environmental
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risks, and to generate economic, social, and environmental co-benefits. Conventional project finance 
valuation methodologies ignore long-term risks and co-benefits that arise from incorporating sustainable 
concepts into the project. The report offers nine approaches (with more than 50 steps) to consider in 
drafting infrastructure contracts aimed at phasing out business-as-usual infrastructure investment, 
incentivizing investment in sustainable infrastructure, and guaranteeing and maximizing the economic, 
social, and environmental co-benefits of infrastructure projects.

•	 The Sustainable Infrastructure Foundation, a nonprofit based in Geneva, has developed the SOURCE 
platform, a project governance management tool. SOURCE offers a common framework, incorporating 
international best practices and private sector requirements, and is adaptable to each country’s processes 
and IT systems to strengthen the capacity of project developers to package sustainable infrastructure 
projects. The G7 confirms the importance of SOURCE in improving the quality, standards, and governance 
of infrastructure projects.

https://public.sif-source.org/source/
https://public.sif-source.org/source/
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Best Practice 10
LI project developers should aim to meet globally accepted sustainable infrastructure certification 
requirements, not necessarily to obtain certification but to maximize the integration of nature-based 
strategies in LI plans and designs.
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Resources (background/guidance/examples) related to Best Practice 10

•	 SuRe® – the Standard for Sustainable and Resilient Infrastructure is a third party–verified, global 
voluntary standard developed through a multistakeholder approach incorporating inputs from developed 
and emerging nations. The standard aims to drive the integration of sustainability and resilience aspects 
into infrastructure development and upgrades by providing guidance and serving as a globally applicable 
common language tool for infrastructure project developers, financiers, and public sector institutions. 
SuRe® aims to 1) establish a common understanding of sustainable and resilient infrastructure between 
project developers, financiers, public sector institutions, and end users; 2) improve the quality of projects so 
they are built on sustainable and resilient principles; and 3) help investors identify responsible investment 
opportunities. SuRe® was developed by GIB and French investment bank Natixis with the support of 
stakeholders globally. SuRe® complements the Equator Principles and integrates the International Finance 
Corporation (IFC) Performance Standards on Environmental and Social Sustainability. 

•	 The FAST-Infra Sustainable Infrastructure Label (SI Label) is a globally applicable label for projects 
demonstrating significant positive sustainability performance. It is designed to enable developers and 
operators to show the positive impact of an infrastructure asset and attract investors seeking assets that 
positively contribute to sustainable outcomes. The SI Label is also designed to enable transformation of 
sustainable infrastructure into a mainstream, liquid asset class.

https://sure-standard.org/
https://www.climatepolicyinitiative.org/fast-infra/
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•	 Gold Standard, established in 2003, is a best practice standard to ensure that projects that reduce 
carbon emissions feature the highest levels of environmental integrity and contribute to sustainable 
development. Gold Standard for the Global Goals is designed to accelerate progress toward climate 
security and sustainable development. The standard enables initiatives to quantify, certify, and maximize 
their impacts toward climate security and the SDGs, while enhanced safeguards, holistic project design, 
management of trade-offs, and local stakeholder engagement ensure Gold Standard continues to deliver 
the highest levels of environmental and social integrity.

•	 The Institute for Sustainable Infrastructure offers third-party verification via its “Envision” certification 
process. Envision provides a consistent, consensus-based framework for assessing sustainability, 
resilience, and equity in civil infrastructure. Although Envision is predominately North American-centered 
in focus, the considerations for certification are transferable to other parts of the world. 

•	 IUCN’s Global Standard for Nature-based Solutions offers a robust framework for designing and 
verifying nature-based solutions (NbS) that yield the outcomes desired in solving one or several 
societal challenges. The standard is designed to support users in applying, learning, and continuously 
strengthening and improving the effectiveness, sustainability, and adaptability of their NbS interventions. 
The standard consists of eight criteria:

1.	 NbS effectively address societal changes.

2.	 The design of NbS is informed by scale.

3.	 NbS result in a net gain to biodiversity and ecosystem integrity.

4.	 NbS are economically viable.

5.	 NbS are based on inclusive, transparent, and empowering governance processes.

6.	 NbS equitably balance trade-offs between achievement of their primary goal(s) and the continued 
provision of multiple benefits.

7.	 NbS are managed adaptively, based on evidence.

8.	 NbS are sustainable and mainstreamed within an appropriate context.

https://www.goldstandard.org/gold-standard-for-the-global-goals
https://sustainableinfrastructure.org/project-verification/verify-a-project/
https://sustainableinfrastructure.org/project-verification/verify-a-project/
https://portals.iucn.org/library/sites/library/files/documents/2020-020-En.pdf
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