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Local Action for Biodiversity, an ICLEI and IUCN Program

The Local Action for Biodiversity (LAB) Program is a global partnership between ICLEI – Local 
Governments for Sustainability and IUCN (the International Union for Conservation of Nature). 

ICLEI is an international association of local governments and national and regional local 
government organizations that have made a commitment to sustainable development. ICLEI is the 
largest international association of local governments as determined by budget, personnel or scale  
of operations with well over 1,000 cities, towns, counties, and their associations worldwide comprising 
a growing membership (www.iclei.org/). 

IUCN is the world’s oldest and largest global environmental network – a democratic membership 
union with more than 1,000 government and non-government member organizations, and almost 
11,000 volunteer scientists in more than 160 countries (www.iucn.org/). 

The LAB Program assists and interacts with local authorities in a variety of ways. Technical support 
is provided in the form of ongoing communication, provision of guidelines, document review, 
presentations, etc. as well as access to IUCN’s extensive network of scientists. As participants  
in the LAB Program, local authorities are provided various networking opportunities to share their 
challenges and successes, including regular international workshops. Profiling is also achieved  
at various international forums which showcase the efforts of participating local authorities through 
exhibitions, presentations and reports. Increasingly, the LAB Program is playing a critical role in global 
advocacy, providing a platform for local authorities to voice their input and to demonstrate the 
importance of their role in stemming the tide of global biodiversity loss (www.iclei.org/lab).

The Local Action for Biodiversity Guidebook: Biodiversity Management for Local 
Governments was prepared by the LAB Program Coordination Team, written by Shela Patrickson, 
André Mader and Kate Berrisford and edited by Marlene Laros and Lee Jones of MLA – Sustainability 
Matters. Shona Young of ICLEI – Local Governments for Sustainability was responsible for the 
production management and design coordination of the Guidebook. Hayley Rowse of Fireworks 
Design undertook the design and layout of this publication.

Supporting Local Action for Biodiversity: The Role of National Governments, published by 
the Secretariat of the Convention on Biological Diversity (SCBD) and UN-HABITAT, is a complementary 
publication to the LAB Guidebook. This publication includes guidelines on how national governments 
can support their local counterparts in the implementation of the objectives of the Convention  
on Biological Diversity (CBD) (www.cbd.int/authorities/informationresources.shtml).
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Societies’ well-being is totally dependent upon the continued flow of ‘ecosystem services’.  
The main beneficiaries of many of the services of ecosystems and biodiversity are the poor. The loss  
of biodiversity and the degradation of natural resources will therefore severely constrain efforts  
to meet the Millennium Development Goals.

In the past, biodiversity conservation and ecosystems protection have been viewed as the domain  
and responsibility of national governments with little attention or focus on the local government level. 
However, more recently, it has been recognized that the role of the local level is increasingly relevant, 
especially in light of rapid urbanization. 

As a founding member of the Global Partnership for Cities and Biodiversity, we support the LAB 
Initiative as an integral, implementing component to ensure that the urban poor will profit from such 
an initiative focusing on local government. The Local Action for Biodiversity Guidebook: Biodiversity 
Management for Local Governments is therefore essential, as it gives practical guidance for local 
government practitioners to manage local biodiversity. 

FOREWORD
Mr. David Cadman President: ICLEI – Local Governments for Sustainability

Dr. Anna Kajumulo Tibaijuka Executive Director: UN-HABITAT

ICLEI’s Local Action for Biodiversity (LAB) Program has pioneered a critical development in the field 
of biodiversity conservation, networking and working with leading cities around the globe towards 
enhancing the planning, management and mainstreaming of biodiversity in an urban context. 

The importance of biodiversity and ecosystem services to cities cannot be overemphasized,  
and nor can the importance of the role of cities’ managers and inhabitants in sustaining the integrity  
of the world’s biodiversity. Consider the fact that most of the world’s population now resides in cities 
and that urban biodiversity represents a rare opportunity to remind them of the central role played 
by biodiversity more broadly in the sustainability of humankind. As local governments and local 
government organizations, it is therefore our responsibility to take a leading role in the conservation 
of biodiversity worldwide. 

This LAB Guidebook is one of the most important contributions of the LAB Program, in collaboration 
with various cities and international organizations, and is a groundbreaking first in the international 
arena for cities and biodiversity.

IUCN, the International Union for Conservation of Nature, helps the world find pragmatic solutions 
to our most pressing environment and development challenges. It supports scientific research, 
manages field projects all over the world and brings governments, non-government organizations, 
United Nations agencies, companies and local communities together to develop and implement 
policy, laws and best practice. Our Countdown 2010 initiative has created a powerful network of 
active partners, including hundreds of local and regional governments, working together towards the 
2010 biodiversity target, facilitating and encouraging action, promoting the importance of the 2010 
biodiversity target and assessing progress towards it.

We are pleased to have been involved with the Local Action for Biodiversity (LAB) Program since its 
inception and to have been able to contribute to the production of the Local Action for Biodiversity 
Guidebook: Biodiversity Management for Local Governments through our longstanding partnership 
with ICLEI and LAB. We see this publication as an invaluable tool to help cities around the world to 
meet global and local biodiversity targets.

Dr. Ashok Khosla President: IUCN – International Union for Conservation of Nature
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At its 9th meeting, in Bonn in 2008, the Conference of the Parties to the CBD formally adopted  
the decision of “Promoting engagement of cities and local authorities” (decision IX/28). This landmark 
decision is testament to the increasing recognition of the crucial importance of cities and local authorities 
in implementing the Convention. Furthermore, this is the first time that one of the three Rio Conventions 
(on biodiversity, climate change and desertification) has recognized the importance of the role of local 
authorities in implementing the Rio Agenda. The City Biodiversity Summit 2010: Local Governments 
Acting for Biodiversity held in conjunction with the tenth meeting of the Conference of the Parties to the 
Convention on Biological Diversity (COP 10), Nagoya, Japan will carry this mandate forward. 

Biodiversity loss needs to be addressed through integrated and synergized efforts that simultaneously 
address poverty, climate change, water scarcity, growth in demand, development, conflict, and the 
many other challenges that face our world. As the sphere of government ‘on the ground’, local 
authorities have a critical and direct role to play in these efforts. Therefore formal recognition of their 
role is a very significant step towards addressing these issues.

The Local Action for Biodiversity Guidebook: Biodiversity Management for Local Governments  
is a pioneering example of the kind of coordinated action required and will be an invaluable global 
resource for cities and local authorities around the world.

National Governments are increasingly recognizing the critical importance of local governments  
in taking direct local action to protect biodiversity which is a ‘societal asset’ and a national heritage. 
South Africa’s commitments to local action are reflected in the Indaba Declaration on the Environment, 
July 2009. 

As a Party to the Convention on Biological Diversity, our partnership with ICLEI has strengthened 
our commitments and improved our effectiveness in delivering key benefits to the local sphere  
of government. The Department of Environmental Affairs has been instrumental in developing 
this Local Action for Biodiversity Guidebook: Biodiversity Management for Local Governments,  
not only in the provisioning of funding, but also the facilitation of technical inputs for the alignment  
to national imperatives. The Guidebook includes lessons learned from four South African LAB cities  
and is a significant achievement towards enhancing the livelihoods of urban citizens, whilst 
harnessing the power of partnerships in the true spirit of cooperative governance. South Africa’s 
National Biodiversity Framework calls for mainstreaming biodiversity into all spheres of government 
and this toolkit serves as a capacity building initiative for local governments. It is my wish that local 
governments and implementing agencies take ownership of this Guidebook, as its implementation 
would move the countries forward in halting the loss of biodiversity, meeting global and national 
targets and improving the quality of life of citizens/society.

Dr. Ahmed Djoghlaf Executive Secretary: Secretariat of the Convention on Biological Diversity

Ms. Nosipho Ngcaba Director General: Department of Environmental Affairs, South Africa
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INTRODUCTION 
TO THE GLOBAL 
CONTEXT 
1.1 Why biodiversity needs local action
Urban areas constitute only about 2% of the Earth’s land surface area, but more than half  
of the world’s population live in cities and they utilize about 75% of the resources consumed globally. 
The majority of ecosystem services used in urban areas are therefore not produced within those 
areas. Biodiversity within and outside of urban areas provides many important ecosystem services, 
for example: purification of air and water; micro-climate regulation; noise reduction; stormwater 
attenuation and drainage; wastewater treatment; not to mention the recreational, cultural and social 
values that are most tangible to people. Cities are also important in terms of biodiversity because 
in some cases, their administrative areas harbor or affect especially important ecosystems such  
as wetlands or may even be centers of endemism.

1.1 Why biodiversity needs  
local action

1.2 ICLEI LAB Program facilitates 
learning and innovation

1.3 The purpose  
of the LAB Guidebook

1.4 The Guidebook’s approach

1.5 Overview of the Guidebook 
content

1.6 An overview of the 
international legislative 
framework and governance  
of biodiversity

chapter one

Urban open space often provides the only opportunity  
that urban dwellers have to interact with nature

Biodivers i ty conservat ion in urban areas  
is particularly challenging because it is often under 
intense pressure from continued urbanization. 
This applies specifically to remnants of original 
ecosystems that exist within or close to city 
boundaries – land that is often seen as being 
available for further development. Urban 
biodiversity conservation areas however, have 
another, arguably more important role to fulfill. 
They often provide the only opportunity that citizens 
have for interaction with nature, and therefore offer 
a critical opportunity to generate awareness of the 
importance of nature and biodiversity. 

Local governments have to deal with competing 
demands for land and space – development; 
service delivery; poverty relief; recreation; 
and, conservation – all of which contribute  
to a sustainable city or region. It is critical 
that biodiversity be carefully considered as  
it is ultimately the foundation for local sustainable 
development, especially in the context of 
climate change. Conversely, virtually all aspects  
of urban governance affect biodiversity directly 
or indirectly.

Local governments are very well placed to affect 
positive change in biodiversity management as  
a platform for sustainability as they often regulate 
the interface between people and demand 
management for ecosystem goods and services. 
It is also the level of governance closest to local 
communities, which are both key beneficiaries 
and agents for change in a partnership for 
sustainable development.   
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Natural areas provide for many important ecosystem services in urban areas
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- Kate Berrisford, Shela Patrickson and André Mader
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Between 2006 and 2009, 21 pioneering local 
governments from around the world piloted 
LAB by taking part in an intensive, coordinated 
process of biodiversity assessment, planning 
and implementation, underpinned by political 
commitment through the s igning of the 
internationally-recognized Durban Commitment 
(see inside of front cover). The aim and result 
of this process was to strengthen biodiversity 
management in these participating cities and for 
them to be profiled as models for others to follow.

LAB has now diversified into a program consisting 
of various projects. Some of these projects focus 
on particular aspects of biodiversity management 
such as its links with climate change protection 
and communication, education and public 
awareness (CEPA). Many of the original LAB 
Pioneers are continuing their involvement 
through these focused projects, while new local 
authorities are repeating the process taken  
by the original Pioneers or are partaking in other 
projects that are currently being developed. 
LAB participation is now also possible through 
the LAB Network – a less intensive form  
of involvement. The LAB Program Coordination 
Team, based at the ICLEI Africa Secretariat 
in Cape Town, South Africa, coordinates LAB 
activities with a focus on technical support, the 
creation of networking opportunities, profiling 
of participating local authorities, and conducting 
advocacy work at the international and other 
levels on behalf of local government. In their 
work the LAB Program Coordination Team 
is supported primarily by IUCN, but also by  
a variety of partners including the Secretariat  
of the Convention on Biological Diversity (SCBD) 
and UN-HABITAT. 

The Local Government Biodiversity Roadmap has been launched by ICLEI to ensure the adoption  
of a comprehensive Plan of Action for local biodiversity action at the United Nations Convention  
on Biological Diversity Conference of Parties (UNCBD COP) 10 (Nagoya, Japan, October 2010)  
and commitment to local action for global results beyond 2012.     

www.iclei.org/lab.

1.2 ICLEI LAB Program facilitates learning and innovation
Local Action for Biodiversity (LAB) is the first global biodiversity program to be conducted by ICLEI - Local Governments  
for Sustainability, and represents a partnership between ICLEI and the IUCN (International Union for Conservation of Nature).

The LAB Pioneer Program was piloted by 21 local governments from around the world

ICLEI’s Local Government Biodiversity Roadmap towards COP 10 in Nagoya, Japan in October 2010, and beyond

1.3 The purpose of the LAB Guidebook
This publication is designed to assist practitioners in local government in a practical way to improve  
the way in which biodiversity is managed within their administrations. This is in recognition of the key 
role that biodiversity plays in the sustainability of humankind and of the key role that local government 
needs to play in the custodianship of biodiversity globally. The challenges in biodiversity management 
calls for dedicated individuals in local government, innovative approaches and sharing of knowledge 
and experience, as well as partnerships inside and outside of local government administrations.  
This Guidebook presents background information, draws on the experiences of local governments  
and presents practical advice for addressing these challenges.   
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1.5 Overview of the Guidebook content
Chapter 1: Introduction to the global context presents:

The importance of local action for biodiversity in terms of local government’s role;•	
The background to the LAB Program as well as the purpose and approach of this Guidebook; and,•	
A summary overview of the relevant global legal and policy context affecting local government’s role in biodiversity conservation.•	

Chapter 2: Biodiversity, climate change & sustainable human settlements presents:
Biodiversity as the foundation of sustainable development and the key platform for urban sustainability, specifically through maintaining ecosystem •	
services;
Biodiversity and climate change mitigation and ecosystem-based adaptation strategies; and,•	
Linkages between biodiversity and sustainable human settlements, water and waste.•	

Chapter 3: Enabling stakeholder engagement, institutional capacity & partnerships explores:
Perspectives on how the capacity of stakeholders inside and outside of local government can be aligned and involved to achieve common biodiversity •	
objectives; and,
Perspectives on strategy integration and mainstreaming within organizations and partnerships.•	

Chapter 4: Biodiversity assessment & planning presents:
Practical guidance to local government actors for ensuring that assessment and planning are effective.•	

Chapter 5: Biodiversity conservation mechanisms & management presents:
An overview of the full range of conservation mechanisms, including market and non-market-based instruments; and,•	
Practical advice in addressing biodiversity management challenges.•	

Chapter 6: Communication & participation in biodiversity presents:
Practical guidance on how communication and participation can create enabling conditions for partnerships for local action for biodiversity.•	

References, bibliography & further tools provides:
Text references and bibliography by chapter, as well as a selection of internet websites for further guidance and reference.•	

1.4 The Guidebook’s approach
The LAB Guidebook presents practical information and advice for local governments in planning for and 
managing their local biodiversity, drawing on the experiences of the 21 LAB pioneer local governments 
and others. The Guidebook draws on the biodiversity reports produced by the LAB Pioneers and the 
lessons learned through their experiences, as well as a variety of publications in the available literature. 
In order to make information accessible, no topics are dealt with in great detail, but the text features 
important background information, case study examples and reference to a multitude of further tools 
and resources.

LAB is unique in that it has direct, continuous and intensive contact with a diverse range of local 
governments from around the world. Through the extended and intensive interaction between the LAB 
Program Coordination Team and the 21 pioneering local governments, these participants have shared 
their experiences – their successes and challenges and the ways in which they have approached the often 
complex task of biodiversity management. This has created a unique and invaluable body of information. 
Some of this information has already been shared among participating local governments in the Program 
through workshops, discussion forums, the LAB website and extensive personal communication.    

www.iclei.org/lab

For further information, contact:

Local Action for Biodiversity (LAB)  
ICLEI - Local Governments for Sustainability

8th floor, 44 Wale Street,  
Cape Town, 8001, South Africa

Tel: +27 (0)21 487 2312

Email: lab@iclei.org 

Local Action for Biodiversity Guidebook:
Biodiversity Management for Local Governments
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The LAB Guidebook aims to assist local governments  
in improving biodiversity management
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LAB workshops, the first of which took place in Zagreb in 2007, allows for information sharing among the cities
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1.6 An overview of the international legislative 
framework and governance of biodiversity

1.6.1 What is international law?

International law regulates relations and 
activities between states and international 
organizations. International law provides 
mechanisms and procedures for the negotiation 
of rules and standards, for settling disputes, 
and for overseeing the implementation and 
compliance with treaties and other binding rules. 
International environmental law has developed 
rapidly in recent decades due to increasing 
international concern about environmental issues, 
including the loss of biological diversity. Through 
its development, international environmental law 
encourages cooperation between states (national/
central level of government), international 
organizations and other levels of government 
and non-governmental organizations (NGOs).

International environmental law arises primarily 
from treaties (i.e. agreements between states 
and regional organizations such as the European 
Union (EU) but may also arise from general 
principles of law, or where states accept that 

a general practice has become law (customary 
international law). International law may be 
clarified and interpreted by the decisions of the 
International Court of Justice (ICJ) and by the 
teachings of highly qualified legal publicists. 
The traditional sources of international law are 
specified in the Statute of the ICJ while the 1969 
Vienna Convention on the Law of Treaties codifies 
the rules applicable to written treaties.

Non-binding international instruments play a 
very significant role in guiding the behavior 
of states. These instruments do not create 
international law in the true sense because they 
do not create legally-binding obligations but are 
often referred to as soft-law instruments. Soft 
law often contributes to the development of 
customary international law (e.g. by crystallizing 
new concepts or rules which states come to 
regard as legally binding) or the formation of 
new treaties.

Some examples of soft-law declarations include: 
the Stockholm Declaration (1972); the World 
Charter for Nature (1982); the Rio Declaration 
on Environment and Development (1992); 
Agenda 21 (1992); the Johannesburg Plan 
of Implementation (2002); and, the Durban 
Commitment (2008).

Through the development of international 
environmental law, various norms have emerged 
– a key one being the notion of sustainable 
development which underpins environmental 
law generally. The Brundtland Commission, 
whose report led the United Nations (UN) to 
convene the UN Conference on Environment and 
Development (UNCED) in Rio de Janeiro, defined 
sustainable development as “…development 
that meets the needs of the present without 
compromising the ability of future generations to 
meet their own needs”.   

1.6.2 The role of law in conserving biological diversity

Law is one of many biodiversity conservation tools discussed in this Guidebook. A powerful tool, law 
can help establish new societal norms, focus the power of state institutions on addressing a particular 
issue, and can catalyze international, national, regional and local action for biodiversity. However, 
law does have limitations and is only one component of an effective governance system, which must 
include sound policies, unambiguous incentives, and functional institutions.

Law is not only used to prohibit or restrict activities that threaten biodiversity. For example,  
it is clear that biodiversity management regimes can be successful only if they are based on careful  
and systematic planning. Good planning is in turn dependent on a comprehensive legal framework 
that mandates institutions to undertake planning and defines procedures, responsibilities  
and obligations.

Whether a law is effective or not, depends on many factors including  
the extent to which it is perceived to be legitimate and fair by those 
who are subject to it. This in turn will be largely influenced by the 
cultural, political and economic circumstances of the jurisdictions  
in question. This is one of the reasons why it is important to take 
into account the cultural, political and economic circumstances 
of individual jurisdictions when developing legislative 
frameworks for the protection of biological diversity.

Many treaties require states to take appropriate 
measures within their territory (e.g. adopting 
plans and policies and enacting and implementing 
legislation) in order to give effect to the treaty. 
In many countries (particularly those with  
a legal tradition based on the English common 
law system) citizens do not need to give effect 
to, or comply with, international obligations 
assumed by the state and accordingly all such 
obligations must first be incorporated into  

a national law before they become binding  
on persons in that country. In other countries 
(such as countries which have a civil law 
tradition) a rule of international law may  
be directly applicable within the country even 
without it being incorporated into national 
legislation provided that it is sufficiently precise 
and capable of having a direct legal effect within 
the national legal system.

National environmental laws frequently reflect 
international norms and commitments because 
they are often made at least partially to give 
effect to treaties and international soft-law 
instruments. National laws on biodiversity and 
national legislative approaches to biodiversity 
vary across the world. This in turn will have  
an impact on local-level laws. 

1.6.3 The relationship between international law and national law
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POINT OF INTEREST
The Ecosystem Approach of the 
Convention on Biological Diversity (CBD):

The Ecosystem Approach has been adopted as  
a framework for the analysis and implementation 
of the objectives of the Convention: 
providing for the integrated management  
of resources through modern scientific adaptive  
management practices.

“The Ecosystem Approach is a strategy for the 
integrated management of land, water and 
living resources that promotes conservation and 
sustainable use in an equitable way. It is based 
on the application of scientific methodologies 
focused on levels of biological organization which 
encompass the essential processes, functions 
and interactions among organisms and their 
environment. It recognizes that humans, with 
their cultural diversity, are an integral component 
of ecosystems. The Ecosystem Approach can be 
understood in terms of its 12 principles and five 
points of operational guidance:

 The objectives of management of land, 1. 
water and living resources are a matter  
of societal choices.
 Management should be decentralized  2. 
to the lowest appropriate level.
 Ecosystem managers should consider  3. 
the effects (actual or potential)  
of their activities on adjacent  
and other ecosystems.
Recognizing potential gains from 4. 
management, there is usually a need  
to understand and manage the 
ecosystem in an economic context. Any 
such ecosystem-management program 
should: 
a. Reduce those market distortions that  
    adversely affect biological diversity; 
b. Align incentives to promote biodiversity  
    conservation and sustainable use; 
c. Internalize costs and benefits in the 
   given ecosystem to the extent feasible.
 Conservation of ecosystem structure  5. 
and functioning, in order to maintain 
ecosystem services, should be a priority 
target of the Ecosystem Approach.
 Ecosystems must be managed within  6. 
the limits of their functioning.
 The Ecosystem Approach should  7. 
be undertaken at the appropriate spatial 
and temporal scales.
 Recognizing the varying temporal scales 8. 
and lag-effects that characterize ecosystem 
processes, objectives for ecosystem 
management should be set  
for the long-term.
 Management must recognize that change 9. 
is inevitable.
The Ecosystem Approach should seek 10. 
the appropriate balance between, and 
integration of, conservation and use of 
biological diversity.
The Ecosystem Approach should consider 11. 
all forms of relevant information, including 
scientific and indigenous and local 
knowledge, innovations and practices.
The Ecosystem Approach should involve 12. 
all relevant sectors of society and scientific 
disciplines.

Five points of operational guidance:
Focus on the relationships and processes I. 
within ecosystems.
Enhance benefit-sharing.II. 
Use adaptive management practices.III. 
Carry out management actions at the scale IV. 
appropriate for the issue being addressed, 
with decentralization to lowest level,  
as appropriate.
Ensure inter-sectoral cooperation.”V. 

Secretariat of the Convention on Biological Diversity, 2006a

1.6.4 Relationship between national, regional or provincial laws and local laws

The ability of local government bodies to make local legislation (usually referred to as bylaws  
or ordinances) and the range of issues that may be regulated in that legislation is often referred  
to as the ‘legislative competency’ of local government and varies greatly between different states, 
provinces and sometimes even between types of local governments. The legislative competency  
of local governments is often determined by the national or provincial constitution. In some countries 
local government will be regarded as having inherent legislative capacity to regulate local affairs while  
in others a local government will only be entitled to exercise legislative powers that have been delegated  
to it by the national or provincial government. Furthermore, legal systems will often require local 
legislation to be consistent with, or not to conflict with, national or provincial legislation dealing with 
the same issue. Accordingly, before drafting local legislation it is important to determine any limits 
imposed by the legal system on the legislative competency of local government in order to avoid 
drafting legislation that cannot be implemented.

The UNCBD COP 9, which took place in 2008
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Only in recent times has the seriousness of the 
threat to biodiversity by human activities and 
the need to establish clear and comprehensive 
legal frameworks to address these threats been 
recognized. Traditionally, natural resources and 
their exploitation were considered to be an 
aspect of national sovereignty, meaning that 
each nation state or country was free to exploit 
such resources, in accordance with international 
customary law norms.

Several high-level international events and soft-
law instruments in recent times have facilitated 
the creation of significant international 
law instruments. These events and soft-law 
instruments (summarized in Table 1.1) while 
not legally binding on states, have influenced 
and shaped the development of international 
law on the environment, and in particular on 
biodiversity.

1.6.5 Influential events and instruments in the development of international 
biodiversity law
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Table 1.1: Milestones of international law, policy, agreements and soft law relating to biodiversity and the environment 

Name 
Date Description Supporting parties/ partners Outcome/s/ objectives/ 

intentions Comment

United Nations 
Conference 
on the Human 
Environment 
(UNCHE) 1972.

Convened in Stockholm and brought 
together around 6,000 people.
The first United Nations (UN) conference 
on the environment and the first major 
international gathering focused  
on human activities in relationship  
to the environment.

Included delegations from 113 states, 
representatives from the major inter-
governmental organizations, as well 
as observers representing some 400 
non-governmental organizations (NGOs) 
and over 1,500 reporters.

Launch of the United Nations 
Environmental Program (UNEP)  
to encourage UN agencies  
to integrate environmental measures 
into their programs.
Stockholm Declaration on the Human 
Environment, which, although it does 
not mention the concept of biodiversity, 
clearly recognized the importance  
of conservation of natural resources 
(such as air, water, earth, plants  
and animals) for the benefit of present 
and future generations.

Instrumental in leading environmental 
action at international level.  
The conference acknowledged that  
the goal of reducing human impact  
on the environment would require 
extensive international cooperation,  
as many of the problems affecting  
the environment are global in nature.
The Stockholm Declaration  
and Action Plan defined principles  
for the preservation and enhancement 
of the natural environment and laid 
down recommendations on how that 
could be achieved. Significantly, Principle 
4 proclaimed that “Man has a special 
responsibility to safeguard and wisely 
manage the heritage of wildlife and its 
habitat which are now gravely imperiled 
by a combination of adverse factors. 
Nature conservation including wildlife 
must therefore receive importance  
in planning for economic development”. 

IUCN’s World 
Conservation 
Strategy 1980.

Recognized that addressing 
environmental problems  
required long-term planning  
and integration of environmental  
and development objectives.

Formulated by IUCN in collaboration 
with UNEP, World Wide Fund  
for Nature (WWF), Food and Agriculture 
Organization (FAO) and United Nations 
Educational, Scientific and Cultural 
Organization (UNESCO).

Established three main objectives  
of living resource conservation, namely:

to maintain essential ecological •	
processes and life-support systems;
to preserve genetic diversity; and,•	
to ensure the sustainable utilization  •	
of species and ecosystems.

World Charter for 
Nature 1982.

Adopted by UN General Assembly on 
October 28, 1982 reaffirming and 
developing the general principles of the 
Stockholm Declaration.

Proclaimed five principles of 
conservation by which “all human 
conduct affecting nature is to be guided 
and judged”.  www.un.org/documents/
ga/res/37/a37r007.htm.

The five principles, although not 
incorporated in a binding legal 
instrument, influenced the development 
of international environmental law, 
particularly the principle of sustainable 
development (Kiss and Shelton 2004).

United Nations 
Conference  
on Environment 
and Development 
(UNCED) 1992.
Also known as the 
Rio Earth Summit.

The Brundtland Report, which defined 
‘sustainable development’, led the UN 
to convene the UNCED in Rio de Janeiro.

Brought together 172 states represented 
by about 10,000 people as well  
as 1,400 NGOs and 9,000 journalists.

Outcomes of the Conference included 
a number of conventions (e.g. the UN 
Framework Convention on Climate 
Change – UNFCCC and the UN 
Convention on Biological Diversity – 
UNCBD); as well as an action program 
called Agenda 21 and the Declaration 
on Environment and Development (also 
referred to as the Rio Declaration).
Conservation of biological diversity is 
the subject of Chapter 15 of Agenda 21.

These documents were milestones 
for international environmental law 
and detailed many principles (such as 
public participation, prior assessment of 
environmental impacts and precaution) 
which have since been included in many 
binding and non-binding international 
instruments (Kiss and Shelton 2004).
The Conference also had the effect 
that many subsequent multi-lateral 
agreements included environmental 
protection as a goal, infusing 
environmental law norms into other 
branches of international law.

Local Agenda 21 
(LA21) 1992.

In the lead up to the 1992 Rio Earth 
Summit, ICLEI developed and proposed 
the concept of LA21. It was endorsed 
at the Summit as Chapter 28 of Agenda 
21, leading to the single largest 
movement of local governments toward 
a common goal.

More than 6,400 local governments  
in 113 countries worldwide responded 
to the goals of Agenda 21 by developing 
and implementing ‘local’ Agendas 21 
(ICLEI 2001). LA21 Survey Report  
www.iclei.org/programs.

Cities in the LA21 Campaign make  
a formal commitment (endorsement  
of ICLEI’s LA21 Declaration, the Aalborg 
Charter, or other equivalent regional 
charters) to undertake broadly based 
participatory planning processes 
that aims to achieve sustainable 
development in their communities.
At the 2002 World Summit on 
Sustainable Development (WSSD), Local 
Action 21 was discussed and launched 
by ICLEI, hundreds of local government 
delegates, and many international 
partner agencies. Local Action 21  
as the next phase of LA21, encourages 
and supports a shift from planning  
to implementation.

“Agenda 21 is a comprehensive plan  
of action to be taken globally, nationally 
and locally by organizations of the 
United Nations System, Governments, 
and Major Groups in every area in which 
humans impact on the environment” 
(United Nations no date). www.un.org/
esa/dsd/agenda21/index.shtml.
Agenda 21 and the Rio Declaration  
on Environment and Development were 
adopted by over 178 governments  
at the UNCED in Rio de Janeiro  
in 1992. The Commission on Sustainable 
Development (CSD) was established  
to ensure effective follow-up of UNCED. 
www.un.org/esa/dsd/csd/csd_index.
shtml.

Table 1.1 continued/..

1.6.6 Soft-law instruments relevant to local biodiversity

A variety of soft-law instruments (summarized in Table 1.1) have been developed, which have relevance 
to biodiversity laws and policies at local level. The instruments emphasize the important role that local 
governments play in developing and supporting soft-law instruments.
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Name 
Date Description Supporting parties/ partners Outcome/s/ objectives/ 

intentions Comment

Earth Charter, first 
draft released  
at the Rio+5 Forum 
in March 1997 and 
launched in 2000.

A “declaration of fundamental ethical 
principles for building a just, sustainable 
and peaceful global society in the 21st 
century.”

Many organizations and government 
authorities from around the world 
have incorporated aspects of the Earth 
Charter into their governance systems.

The Earth Charter is “centrally concerned 
with the transition to sustainable 
ways of living and sustainable human 
development. Ecological integrity is one 
major theme. However, the Earth Charter 
recognizes that the goals of ecological 
protection, the eradication of poverty, 
equitable economic development, 
respect for human rights, democracy, 
and peace are interdependent and 
indivisible. It provides, therefore, a new, 
inclusive, integrated ethical framework 
to guide the transition to a sustainable 
future” (The Earth Charter Initiative no 
date). www.earthcharterinaction.org.

The Earth Charter “... seeks to 
inspire in all people a new sense of 
global interdependence and shared 
responsibility for the well-being 
of the whole human family, the 
greater community of life, and future 
generations. It is a vision of hope 
and a call to action” (The Earth 
Charter Initiative no date). www.
earthcharterinaction.org.
The ICLEI Charter (of 2003) specifies 
that ICLEI shall promote, and ask its 
individual members to adopt, certain 
Earth Charter Principles to guide local 
action. (ICLEI 2006). ICLEI - Local 
Governments for Sustainability Charter 
and Bylaws. www.iclei.org.

World Summit 
on Sustainable 
Development 
(WSSD) 2002 and 
Local Action 21.

Reaffirming commitment to the 
principles of the Rio Declaration  
and to ensure the continued 
implementation of Agenda 21.
Commitment to accelerated 
implementation of LA21.

Representatives from over 190 countries. Adoption of the Johannesburg 
Declaration on Sustainable Development 
as well as the Johannesburg Plan  
of Implementation that suggests 
measures to implement the Declaration. 
The target is “to achieve by 2010 a 
significant reduction of the current 
rate of biodiversity loss at the global, 
regional and national level  
as a contribution to poverty alleviation 
and to the benefit of all life on Earth”.
The Local Action 21 Campaign, 
spearheaded by ICLEI.

Significantly the Plan invites 
governments to comply with the UNCBD 
and to achieve a significant reduction in 
the current rate of loss of biodiversity by 
2010 (www.cbd.int/2010-target/goals-
targets.shtml).
Local Action 21 recommits local 
governments to the Earth Charter  
and the Melbourne Principles  
and to accelerating implementation  
of the sustainable development agenda 
by local governments through decisive 
action.

Addis Ababa 
Principles and 
Guidelines for the 
Sustainable use 
of Biodiversity 
adopted by the 
UNCBD at its 
COP 7 in 2004 in 
Decision VII/12.

Fourteen practical principles and 
guidelines aimed at ensuring sustainable 
use of biodiversity and its components.

The principles provide a framework  
to help governments, resource 
managers, indigenous and local 
communities, the private sector and 
other stakeholders to ensure that their 
use of biodiversity and its components 
will not lead to the long-term decline of 
biological biodiversity (UNCBD no date). 
www.cbd.int/sustainable/addis.

COP 7 Decision VII/12 noted that  
the Addis Ababa Principles and 
Guidelines “would provide Parties with 
an important tool to achieve the 2010 
target endorsed by the WSSD,  
the Millennium Development Goals 
(MDGs) and the three objectives  
of the Convention”.

The Countdown 
2010 Declaration. 
Launched  in 2004.

Aims to mobilize action to ensure all 
governments and members of civil 
society, at every level, have taken the 
necessary actions to halt the loss  
of biodiversity by 2010.

Countdown 2010’s partners include:
50+ governments and government •	
agencies
150+ local and regional authorities•	
50+ businesses•	
300+ civil society organizations•	

A powerful network of active partners 
working together towards the 2010 
biodiversity target. Each partner 
commits to specific efforts to tackle the 
causes of biodiversity loss. Countdown 
2010 recognizes the important role  
of local authorities in halting the loss 
of biodiversity and have partnered with 
ICLEI to provide support to local and 
regional authorities in communicating 
and implementing the 2010 target. 
Many local and regional authorities have 
now committed to contribute  
to the halt of the loss of biodiversity by 
2010 by signing the Countdown 2010 
Declaration and by making additional 
specific commitments. Countdown 2010 
hubs in many regions worldwide assess 
the specific threats to biodiversity and 
possible approaches to alleviate them, 
and work with stakeholders to increase 
the level of action towards the 2010 
biodiversity target.
In collaboration with UNEP and IUCN,  
it has also established the Tematea 
which provides issue-based modules 
relevant for implementing biodiversity-
related commitments. Tematea  
is aimed at national, regional  
and local governments, NGOs,  
and the private sector.

The Countdown 2010 Declaration 
specifically encourages signatories to:

“Increase public awareness and •	
participation for biodiversity 
conservation, including the promotion 
of exemplary activities towards the 
2010 biodiversity target;
Better integrate biodiversity •	
considerations into all relevant sectors 
of public policy and economy;
Undertake serious efforts to adapt •	
human activities to the needs of 
natural systems;
Support the development of suitable •	
monitoring and indicator tools  
to assess the state of biodiversity 
(Countdown 2010 Declaration)”.

Countdown 2010 has joined forces 
with ICLEI and the European Centre for 
Nature Conservation (ECNC) to provide 
support to local and regional authorities 
in communicating and implementing the 
2010 targets.

The Aalborg 
Commitments 
2004.

Designed to strengthen ongoing local 
sustainability efforts and to revitalize 
LA21, and are targeted at European 
local governments.

Since the Aalborg +10 Conference  
in Aalborg 2004, over 600 European 
local governments have signed up  
to the Aalborg Commitments.

The Aalborg Commitments have two 
main objectives:

To raise awareness and highlight the •	
need for local governments across 
Europe to act in an integrated way  
to meet the growing challenges  
of sustainability.
The Aalborg Commitments are •	
designed as a practical and 
flexible tool for local action and 
achievements. On signing the Aalborg 
Commitments, local governments 
enter a target-setting process  
in dialogue with local stakeholders 
and incorporating existing LA21  
or other sustainability action plans.

One of the specific commitments relates 
to the promotion and increase  
of biodiversity, and extension and care  
for designated nature areas  
and green spaces.
www.aalborgplus10.dk/.

Table 1.1 continued/..
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Name 
Date Description Supporting parties/ partners Outcome/s/ objectives/ 

intentions Comment

The Curitiba 
Declaration on cities 
and biodiversity 
2007.

Recognizes the importance  
of cooperation between key cities 
for the CBD, which also stand  
as global references for their initiatives 
on urban biodiversity.

Adopted by participants of the meeting 
on ‘Cities and Biodiversity:  
Achieving the 2010 Biodiversity Target’ 
in Curitiba, Brazil.

Expresses value for, and importance 
of, case studies, best practices and 
sharing of experiences on biodiversity 
conservation and its sustainable 
and equitable use. It also specifically 
reaffirms the drafting parties’ “resolve 
to integrate biodiversity concerns into 
urban planning and development, with 
a view to improving the lives of urban 
residents, in particular those affected 
by poverty, securing the livelihood base 
of cities and developing appropriate 
regulatory, implementation  
and decision-making mechanisms  
to ensure effective implementation  
of biodiversity plans”.

Durban 
Commitment 2008.

It represents a growing commitment 
from cities around the world  
to enhancing the conservation  
and sustainable use of biodiversity  
(see inside of front cover).

Founded and first signed by its 21 
pioneering local governments in Durban 
in 2008.

Through signing, cities recognize 
“accountability and responsibility 
for the health and well-being of our 
communities through protecting, 
sustainably utilizing and managing 
biodiversity and recognizing its role  
as the foundation of our existence”.
All local governments participating in 
the ICLEI LAB Program are encouraged 
to sign the Durban Commitment. 

The Commitment states that signatories 
support “efforts to promote greater 
recognition by national governments 
and international bodies of the critical 
role local government plays in protecting 
biodiversity at the local and global 
level. We recognize our own role within 
the global environment and by signing 
this Commitment we entrench our 
dedication to global biodiversity.  
We recognize the need to contribute 
actively to the implementation  
of the objectives of the UNCBD and 
the objectives of the 2010 biodiversity 
target, adopted at the 2002 WSSD  
and a part of the MDGs, aimed  
at reducing the rate of loss of 
biodiversity on our planet. We entrench 
our dedication to global biodiversity  
by becoming a formal partner  
to Countdown 2010 (if not already  
a partner) and by signing the 
Countdown 2010 Declaration, thereby 
committing to its targets, goals, 
objectives and principles”.

The Bonn Call 
2008.

The Bonn Call states “We, the cities, 
want to take action!” We want to make 
the step from commitment and concepts 
to concrete action…”

The Bonn Call for Action on Cities 
and Biodiversity was presented at the 
UNCBD’s 9th COP in Bonn in 2008.

The Mayors Conference, a parallel event 
to the UNCBD COP 9, summarized local 
positions and a statement of mayors 
on behalf of local governments was 
delivered at the high-level segment of 
the COP, which was attended by heads 
of state and government and more than 
100 ministers of the environment.

The UNCBD COP 
9 Decision IX/28 
2008.

The first decision ever taken at a COP 
which specifically recognized local 
governments’ actions in implementing 
the Convention.

Encourages “Parties, in accordance 
with national legislation, to recognize 
the role of cities and local authorities 
in their national biodiversity strategies 
and action plans, to facilitate 
the adoption by cities and local 
authorities of practices that support 
the implementation of these strategies 
and action plans, and to support the 
development of local biodiversity 
strategies and action plans consistent 
with National Biodiversity Strategies  
and Action Plans”. It also “invites 
parties, other governments, regional  
and international development agencies  
and banks engaged in projects that 
include infrastructure development for 
cities and local authorities, to integrate 
biodiversity considerations into those 
projects, where relevant, and explore 
options for specific capacity-building 
and programs  
on biodiversity for local officials 
responsible for their implementation  
and maintenance”.

Notes the contribution of UN-HABITAT, 
UNESCO, the Urban Environment 
Unit of UNEP, and other UN agencies 
and organizations “in mobilizing key 
cities and promoting the exchange 
of experience on urban biodiversity 
best practices, and the importance of 
voluntary initiatives such as ICLEI - Local 
Governments for Sustainability and 
its LAB Program, IUCN’s Countdown 
2010 initiative, United Cities and Local 
Governments (UCLG), the World Mayors’ 
Council on Climate Change (WMCCC) 
and its biodiversity component, the 
World Association of Major Metropolises 
(Metropolis), and the C40 Cities Climate 
Leadership Group, inter alia,  
in addressing biodiversity issues 
efficiently through local action”.
The decision on the “promotion  
of cities and local authorities” in the 
implementation of the CBD, notes 
that cities and local authorities 
“play a critical role in designing and 
implementing land-use and zoning 
planning tools, urban development and 
infrastructure guidelines, investment 
promotion, and consumer awareness 
campaigns, all of which have direct 
effects on biodiversity”.
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The Bonn Call for Action on Cities and Biodiversity was presented at the UNCBD’s 9th COP in Bonn in 2008
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Table 1.2: International laws, conventions and agreements relating to biodiversity and the environment

Scope Title Date Supporting parties/ 
partners Objectives and provisions Relevance for local 

governments Comment

Global instruments. The UNCBD 1993. The CBD entered into force  
on 29 December 1993 and has 
over 190 signatories.
The CBD establishes institutional 
arrangements which provide  
a mechanism for the development 
of the convention as well as for 
monitoring its implementation 
through meetings, work programs, 
reviews and negotiations.
The three institutions it established 
are: the Conference of the Parties 
(COP), the Subsidiary Body  
on Scientific, Technical  
and Technological Advice (SBSTTA) 
and the Secretariat.

The CBD’s main objectives are:
conservation of biodiversity;•	
sustainable use of its •	
components; and
fair and equitable sharing of •	
the benefits arising from the 
utilization of genetic resources.

The CBD also includes provisions 
regarding incentives for the 
conservation and sustainable use 
of biodiversity; research  
and training; public awareness 
and education; assessing the 
impacts of projects on biodiversity; 
regulating access to genetic 
resources; access to and transfer 
of technology; and, the provision 
of financial resources for national 
activities to implement the CBD’s 
objectives. The CBD also aims  
to address all threats to 
biodiversity, including 
bioprospecting and threats from 
climate change.
A key outcome of the CBD COP 9 
was its Decision IX/28  
on “Promoting engagement  
of cities and local authorities“.

The CBD binds nation states (i.e. 
national/central level  
of government) that are 
signatories to the Convention. 
Parties to the CBD are bound  
by various duties which may  
be adopted in national laws 
and thereafter local government 
bylaws can develop similar  
and complimentary principles  
and provisions.
At the CBD’s COP 9 (in Bonn, 
Germany, 2008) ICLEI, the City 
of Bonn and other key role 
players arranged a Mayors 
Conference called ‘Local Action 
for Biodiversity’. Fifty mayors 
from 30 countries gathered 
for the occasion of the Mayors 
Conference to underline the 
importance of urban biodiversity. 
The ‘Bonn Call for Action’,  
a document resulting from 
the Mayors Conference, was 
submitted to the high-level 
segment of the COP. For the first 
time ever at any UN environmental 
convention, cities spoke at 
the highest-level forum (SCBD 
Communiqué no date). www.cbd.
int/doc/press/2008/pr-2008-06-
25-wcs-en.pdf.

The first comprehensive global 
and legally binding convention 
regarding the Earth’s biological 
resources, making biodiversity the 
common concern of all humans 
and an integral part of the 
development process.
The CBD concerns the rights and 
responsibilities of national states, 
taking an integrated approach 
towards conservation and 
sustainable use of biodiversity.  
It does not prescribe lists 
of species or habitats to be 
protected, but states are required 
to develop national strategies and 
plan programs for conservation  
of biodiversity and suitable use  
of biological resources.
The CBD is a framework treaty 
with broad objectives and a wide 
scope with few precise obligations 
– leaving the details of law and 
policy required to implement the 
goals of the CBD to be developed 
through international and regional 
agreements and to be further 
detailed by national laws. The 
CBD’s governing body, the COP, 
plays a key role in adopting 
protocols and amendments  
to the CBD as well as reviewing 
the implementation of the CBD.

Convention on the 
Conservation of 
Migratory Species 
of Wild Animals 
(CMS) the ‘Bonn 
Convention’ 1983.

This global treaty was developed 
in response to the need for states 
to cooperate in the conservation 
of animals that migrate across 
their borders.
The decision-making organ  
of the Convention is the COP, 
which meets every three years.

Special attention is paid  
to endangered species in 
the convention and general 
conservation measures include 
addressing threats to habitats, 
excessive hunting along migration 
paths and the degradation  
of feeding sites.
Strict protection is provided 
to certain species in danger 
of extinction and states are 
also encouraged to enter into 
agreements for the conservation 
and management of species 
which are vulnerable and whose 
conservation status would benefit 
from international cooperative 
conservation agreements.

National laws which give effect  
to the provisions of this treaty, 
in turn can influence the 
development of local bylaws  
or ordinances.

Habitat protection. Convention on 
Wetlands of 
International 
Importance, 
especially as 
Waterfowl Habitat 
(Ramsar) 1975.

The primary institutions 
established by the Convention 
include the Conference of the 
Contracting Parties; the Standing 
Committee; the Scientific  
and Technical Review Panel;  
and, the Ramsar Secretariat.

A global international framework 
treaty that deals with a particular 
ecosystem: wetlands.
The Convention’s mission  
is “the conservation and wise 
use of all wetlands through local, 
regional and national actions  
and international cooperation,  
as a contribution towards 
achieving sustainable development 
throughout the world” (Ramsar 
2008). www.ramsar.org/about/
about_brochure_2008_e.htm.
By the start of 2008, over 1,700 
wetlands, spanning more than 153 
million hectares, were included  
in the Ramsar List.

Wetlands provide important 
ecological services and are 
regulators of water regimes  
and sources of biodiversity  
at all levels. They are also a source 
of economic, scientific, cultural, 
and recreational value and play 
a crucial role in climate change 
adaptation and mitigation.

Parties to the Convention commit 
to “work towards the wise use of 
all their wetlands through national 
land-use planning, appropriate 
policies and legislation, 
management actions, and public 
education; to designate suitable 
wetlands for the List of Wetlands 
of International Importance 
(‘Ramsar List’) and ensure their 
effective management; and 
to cooperate internationally 
concerning transboundary 
wetlands, shared wetland systems, 
shared species, and development 
projects that may affect wetlands” 
(Ramsar 2008). The Introductory 
Ramsar Convention Brochure: 
www.ramsar.org/about/about_
brochure_2008_e.htm.

UNESCO 
World Heritage 
Convention: 
Convention 
Concerning  
the Protection  
of the World 
Cultural  
and Natural 
Heritage 1975.

Three key institutional 
arrangements operate in terms  
of the Convention: World Heritage 
Centre; the World Heritage 
Committee; and, the General 
Assembly of States Parties to the 
World Heritage Convention.

The World Heritage List allows for 
acknowledgement of outstanding 
natural and cultural heritage.

Natural heritage includes 
natural features (consisting 
of outstanding physical and 
biological formations or groups 
of such formations); geological 
and physiographical formations 
and precisely delineated areas 
which constitute the habitat of 
threatened species of animals and 
plants of outstanding universal 
value; and, natural sites or areas 
of outstanding universal value 
(Article 2 of the Convention).

Aims to promote cooperation 
among nations to protect all forms 
of natural and cultural heritage 
that are of such outstanding 
universal value that their 
conservation is of concern  
to all people.

Table 1.2 continued/..

1.6.7 International instruments protecting biodiversity

The relevance of international law (in the form of treaties) to local governments is that many national 
laws emanate from international law, and in turn local bylaws and ordinances usually comply with 
the tenets of national legislation. Thus, local-level bylaws on the environment are inextricably linked  
to international instruments like conventions. Table 1.2 provides a summary of international laws, conventions  
and agreements relating to biodiversity.
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POINT OF INTEREST

Scope Title Date Supporting parties/ 
partners Objectives and provisions Relevance for local 

governments Comment

Climate change. United Nations 
Framework 
Convention on 
Climate Change 
(UNFCCC), 1992 
and the Kyoto 
Protocol 1997.

To date, 192 countries around 
the world have joined this 
international treaty. (UNFCCC 
no date) The United Nations 
Framework Convention on 
Climate Change: http://unfccc.int/
essential_background/convention/
items/2627.php.

The UNFCCC addresses the threat 
of global climate change  
by urging national governments  
to reduce the sources of 
greenhouse gases. The main 
objective of the convention  
is to stabilize greenhouse gas 
concentrations in the atmosphere 
at a level that would prevent 
dangerous human interference 
with the climate system.
The Kyoto Protocol, an addition  
to the treaty, provides more 
powerful (and legally binding) 
measures for implementation 
between 2008-2012.
COP decisions and the 
Copenhagen Accord (2009) mark 
interim outcomes of negotiations 
for new binding commitments  
to be implemented post 2012.

By 2030, two thirds of humans 
will live in urban centers where 
already more than 75% of all 
energy is consumed today (Local 
Government Climate Roadmap,  
24 April 2009). Submission 
of ICLEI for inclusion in the 
negotiating text of the Long-Term 
Cooperative Action under the 
Convention. https://unfccc.
int/resource/docs/2009/smsn/
ngo/149.pdf.
Local governments have 
opportunities to create innovative, 
appropriate and effective bylaws, 
policies and governance systems 
to attain these interventions  
as part of integrated climate 
change and biodiversity planning 
and frameworks that provide  
for mitigation and adaptation.

Ecosystem-based adaptation  
is being recognized as a critical 
component of response strategies. 
“Protected areas, and the 
natural habitats within them, 
can protect watersheds and 
regulate water flow and water 
quality; prevent soil erosion; 
influence rainfall regimes and 
local climate; conserve renewable 
harvestable resources and genetic 
reservoirs; and protect breeding 
stocks, natural pollinators, and 
seed dispersers, which maintain 
ecosystem health. Better 
protection and management of 
key habitats and natural resources 
can benefit poor, marginalized 
and indigenous communities by 
protecting ecosystem services and 
maintaining access to resources 
during difficult times, including 
drought and disaster” (World 
Bank 2009).

Desertification. UN Convention 
to Combat 
Desertification 
(UNCCD)  
in Countries 
Experiencing 
Serious 
Droughts and/
or Desertification, 
Particularly in Africa 
was adopted in 
Paris on 17 June 
1994 and entered 
into force on 26 
December 1996 
(90 days after the 
50th ratification was 
received).

Over 179 countries were Parties 
as at March 2002 (UNCCD 2009). 
www.unccd.int.

The Convention states that  
“In order to achieve the objective 
of this Convention and  
to implement its provisions,  
the Parties shall be guided, inter 
alia, by the following:

the Parties should ensure that •	
decisions on the design and 
implementation of programs 
to combat desertification and/
or mitigate the effects of 
drought are taken with the 
participation of populations 
and local communities and 
that an enabling environment 
is created at higher levels to 
facilitate action at national and 
local levels;
the Parties should, in a spirit •	
of international solidarity 
and partnership, improve 
cooperation and coordination  
at sub regional, regional  
and international levels,  
and better focus financial, 
human, organizational and 
technical resources where they 
are needed;
the Parties should develop, •	
in a spirit of partnership, 
cooperation among all levels of 
government, communities, non-
governmental organizations and 
landholders to establish a better 
understanding of the nature 
and value of land and scarce 
water resources in affected 
areas and to work towards their 
sustainable use”.

The UNCCD specifically 
acknowledges that “desertification 
and drought are problems of 
global dimension in that they 
affect all regions of the world 
and that joint action of the 
international community is needed 
to combat desertification and/or 
mitigate the effects of drought”.
The Convention also recognizes 
that whilst national governments 
play a critical role in combating 
desertification and mitigating 
the effects of drought, that “…
progress in that respect depends 
on local implementation of action 
programs in affected areas”.
In addition, the Convention 
states that national action 
programs should, as appropriate, 
encourage a policy of “active 
decentralization, devolving 
responsibility for management 
and decision making to local 
authorities, and encouraging 
initiatives and the assumption of 
responsibility by local communities 
and the establishment of local 
structures”.

Desertification refers to the 
degradation of land in arid, 
semi-arid and dry sub-humid 
areas – not to the expansion 
of existing deserts. It is caused 
primarily by human activities 
including over-exploitation and 
inappropriate land use (e.g. 
overgrazing, mechanized farming, 
bad irrigation practices, illegal and 
excessive logging, bush and forest 
fires), and by climate variations.
The text of the UNCCD notes 
that desertification is caused 
by complex interactions among 
physical, biological, political, 
social, cultural and economic 
factors. The prevention and 
mitigation of desertification and 
drought have obvious links to the 
conservation and enhancement  
of biodiversity.
“Worldwide, lost income in areas 
directly affected by desertification 
is estimated at about US$ 42 
billion. Soils are an environmental 
and economic asset; preventing 
further land degradation and 
desertification is more cost 
effective than remedying their 
environmental, social  
and economic consequences  
and political costs” (Holtz 2003).

Cities can contribute to the implementation of the objectives  
of the CBD through conservation and sustainable use of ecosystem 
goods and services in urban planning and management. Local 
governments tend to be responsible for functions and services that 
are associated with biodiversity issues. Among 40 countries that 
responded to the OECD/World Bank survey on budget practices  
and procedures about the assignment of functions or mandates 
among different levels of government, an average of 60%  
of respondents said that local governments (included in the 
sub-national category of the study) are mainly responsible for 
(1) rubbish collection, (2) local transport, (3) sanitation, (4) fire 
prevention, (5) waters, (6) local police, and (7) primary and 
secondary education. Another study based on 12 cities around 
the world suggests an even more extensive list of cities’ mandates 
and functions. It confirms OECD/World Bank findings but includes 
(8) health, (9) social assistance, (10) environment, (11) housing, 
(12) culture, (13) sports, (14) economic development, and (15) 
information technology infrastructure. All of these city functions 
are interconnected with the main direct drivers of biodiversity loss  
and solutions to such degradation.

UNCBD 2007
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Respondents to a recent survey felt that local governments  
are mainly responsible for local transport, among other functions
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The eThekwini Municipality lacks powers 
to enforce legislation aimed at protecting 

the eThekwini Municipal Area’s biophysical 
environment. These powers lie with national 

and provincial authorities. Where environmental 
laws are broken, the municipality uses its influence  

to ensure that action is taken by the relevant authorities. 
In some instances the outcome is unsatisfactory, for example 

where the authority cannot act swiftly enough or does not 
consider the locally important issue to be a priority.

In order to address this problem, the Environmental Planning  
and Climate Protection Department (EPCPD) has embarked on a process 

of preparing ‘green’ environmental bylaws. The purpose of these bylaws  
is to protect the city’s natural resource base and assist with the implementation 

of the Environmental Services Management Plan (ESMP). The eThekwini 
Municipality already has bylaws that deal with certain aspects of the environment, for example, water and air quality, but aspects 
more directly related to biodiversity conservation are not regulated. The items which the municipality wishes to control or prohibit 
have been identified. These are twofold: firstly to create legislation that supports the policy of referring planning applications  
to the EPCPD for review, and secondly to prohibit or control certain activities which may have an impact on the performance  
of the city’s conservation management function, for example, poaching. The intention is to augment, and not conflict with, national 
or provincial legislation. The assessment of applications by the Development Assessment Branch (of the EPCPD) is part of the 
municipality’s Constitutional mandate to undertake municipal planning. 

Because ‘green’ environmental matters are not obviously the responsibility of local government, the EPCPD has written  
to the heads of the national and KwaZulu-Natal provincial environmental departments informing them of the municipality’s 
intention to draft these bylaws in terms of Section 46 (2) and (3) of the National Environmental Management Act (NEMA).  
In the near future, the EPCPD plans to appoint consultants to draft the bylaws, which will undergo the necessary public and political 
consultation processes.   

eThekwini Municipality (Durban) Biodiversity Report. 2007. 

The eThekwini Municipality has purchased  
the vegetated coastal dune which was previously zoned 

for residential development
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 EThEKWINI MuNICIPALITy (DurBAN) – DEvELOPMENT Of ‘GrEEN’ ByLAWs

Edmonton’s City Council unanimously 
a p p r o v e d  a  n e w  N a t u r a l  A r e a 
Systems Policy, and the City’s Senior 
Management  endor sed  Natu ra l 
Connections, a companion Strategic 
Conservation Plan. The approach 
underpinning both documents placed 
more emphasis on the connectivity  
of natural systems, and promoted  
more proact ive planning. Rather 
than simply protecting what remnant  
of natural area is left over after 
commercial, industrial or residential 
development has been planned, 
this new approach emphasizes the 
early identification of natural area 
systems within a plan area, and early 
consideration of how connections 
between individual natural areas 
might be incorporated into – and even 
restored through – development.    

City of Edmonton Biodiversity Report. 2008.  
City of Edmonton 2009. www.edmonton.ca.

CITy Of EDMONTON’s NATurAL ArEAs sysTEM POLICy AND NATurAL CONNECTIONs

1.6.8 Examples of biodiversity laws and policies at local level

This subsection provides a selection of examples of biodiversity-related local-level bylaws and policies, showing the variety of legislative powers and functions 
of local governments and some creative ideas for legal development.
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The City of Edmonton’s legislation ensures proactive planning and an emphasis  
on connecting natural systems
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King County’s regulatory framework includes the Critical 
Areas Ordinance, Stormwater Ordinance, and Clearing 
and Grading Ordinance. The Critical Areas Ordinance 
(CAO) protects wetlands through buffers based on wildlife 
functions and local land-use context, with maximum 
buffers of 91m on wetlands with high wildlife value 
and high land-use intensity. The Stormwater Ordinance 
prevents hydrological and water quality impacts  
to wetlands and streams with the highest flow protection 
levels matching the pre-developed site’s peak discharge 
rates for the two-year and 10-year return periods,  
and includes pollution controls based on best management 
practices. Significant to protecting wetlands and wildlife, 
the Clearing and Grading Ordinance places limits  
on clearing, and these limits get stricter as the lot acreage 
increases. In other words, as lot size increases, the relative percentage of allowable clearing declines. At a lot size of two hectares 
(five acres) or greater, no more than 35% of the lot can be cleared. The choice and location for clearing, however, lies with the 
landowner, who must avoid clearing in critical areas (as per the CAO).     

King County Biodiversity Report. 2008.

KING COuNTy’s rEGuLATOry frAMEWOrK

In the City of Cape Town, development applications have to comply with national and provincial environmental and planning 
legislation. This includes the National Environmental Management Act (NEMA, Act 107 of 1998 – including the Environmental 
Impact Assessment (EIA) regulations, revised in June 2010), the Environmental Conservation Act (Act 73 of 1989) and the National 
Water Act (Act 36 of 1998), and the provincial Land-Use Planning Ordinance (LUPO, Ordinance 15 of 1985). Although environmental 
authorizations are given at a provincial level, comments and recommendations by local municipalities are taken into account. Rezoning 
and subdivision applications through the LUPO are processed at local authority level, when conditions of approvals can also be set.  
In addition, applications are screened according to city bylaws, spatial plans, zoning categories and development guidelines. The City’s 

Environmental Resource Management 
Department s t r ives  to comment  
on every development application.  
Any potentially high biodiversity-impact 
development applications are forwarded 
to the Biodiversity Management Branch 
for further comment. As the Biodiversity 
N e t w o r k  i s  w i d e l y  r e c o g n i z e d  
as a local conservation plan, there  
is generally good support for preventing 
or mitigating developments proposed 
on Biodiversity Network remnants. 
However, the system is not completely 
failsafe and irreplaceable biodiversity 
sites have been lost to development  
in the recent past.     

City of Cape Town Biodiversity Report. 2008.

CAPE TOWN’s ENvIrONMENTAL POLICy AND LEGIsLATION

King County’s Critical Areas Ordinance ensures designated buffers  
to protect wetland areas
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City of Cape Town’s nature reserve - The Blaauwberg 
Conservation Area in the foreground, with land 
earmarked for development in the background
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Waitakere City Council’s Green Network platform aims to protect natural 
areas, such as the Cascades Stream in the Ranges
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ilWaitakere’s priority for biodiversity management is reflected  
in one of the Council’s nine strategic platforms, the Green Network 
platform. The vision for the Green Network is that: “The Waitakere 
Ranges will be permanently protected. There will be a network  
of bush and trees from the Ranges, through town centers and 
suburbs, to the coast, bringing the natural world into people’s 
everyday lives and filling the streams and forests with life.” This 
platform is about caring for natural areas. The city’s parks, bush and 
streams form a ‘green network’ that provides homes and ‘highways’ 
for wildlife and recreational areas for people. It also assists with 
managing and filtering stormwater. Protection and enhancement 
is sought on both public and private land, community involvement 
is encouraged, as is the protection of landscapes, native plants, 
wildlife and ecosystems.

At a broader level, one of the Council’s five priorities is sustainable 
development. Implicit in sustainable development is the maintenance 
of biodiversity. The origins of sustainable development and 
managing natural resources, including biodiversity, was captured 
in Waitakere’s Greenprint developed in 1992 as the Council plan 
of action to implement Agenda 21 principles. The Green Network 
strategic platform was first adopted in 2002.     

    Waitakere City Council Biodiversity Report. 2008.

WAITAKErE CITy COuNCIL’s GrEEN NETWOrK PLATfOrM AND GrEENPrINT PrOTECT BIODIvErsITy

Municipality of Walvis Bay’s Sea Shore 
Bylaw is a municipal bylaw that regulates 
the control of the seashore and covers 
bathing, camping and driving a vehicle 
in bathing areas. This bylaw also covers 
the Swakop River Estuary zone. It covers 
regulation relating to the control of the 
seashore, the sea and its environment 
with in or  adjo in ing the area of 
jurisdiction of the Municipality of Walvis 
Bay. This bylaw covers the following 
aspects: prohibition of recreational 
activit ies within restricted areas;  
life-saving devices and equipment; 
damage to property; interface with 
notice boards and markers; prohibition 
of entertainment and trade; control  
of fires, anglers, intoxicating liquor,  
and firearms.     

Municipality of Walvis Bay Biodiversity Report. 2008. 

MuNICIPALITy Of WALvIs BAy’s sEA shOrE ByLAW

The Swakop River Estuary zone in Walvis Bay is covered in the Municipality’s Sea Shore Bylaw
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One of the Council’s corporate aims is enhancing open space and the 
natural environment: “We will protect and, where possible, enhance 
the quality of Leicester’s natural environment and quantity of open 
space. We will ensure that prime wildlife sites are retained and that 
open space is retained and easily accessible by all.”

This aim is part of the Council’s Environmental Policy: “Leicester City 
Council’s strategic objective is to improve our environment to make 
local neighborhoods and the city centre places for people to be proud 
of. The Environmental Policy highlights our aims and the principles  
to which we are working to ensure that we play our part in creating 
a better environment for generations to come.”

The aim is implemented through the Council’s corporate EMAS 
(The Eco-Management and Audit Scheme). The relevant target  
is to “ensure prime ecological sites are retained”.    

Leicester Biodiversity Report. 2008.

LEICEsTEr CITy COuNCIL’s ENvIrONMENT POLICy AND EMAs (ECO-MANAGEMENT AuDIT sysTEM)

Local government is increasingly being asked by the community and required by law 
to take a greater role in the management, protection and enhancement of the natural 
environment. Some of the environmental and planning issues faced by Liverpool City 
Council are common to local governments across New South Wales (NSW); many 
however are unique to Liverpool and require tailored and strategic responses.

Whilst there is a range of Commonwealth and State legislation that needs  
to be considered, Council has a particular charter as set out in the Local Government 
Act (1993) to address biodiversity conservation. Section 8 of the Act details this Charter:  
“to properly manage, develop, protect, restore, enhance and conserve the environment 
of the area for which it is responsible, in a manner that is consistent with and promotes 
the principles of ecologically sustainable development”.

This Strategy provides Council with a strategic and practical approach to undertaking 
its roles and responsibility to the protection, enhancement and conservation of the 
native plants and animals dependent upon appropriate planning and management 
of the Liverpool local government area, whilst ensuring compliance with the relevant 
Commonwealth and NSW legislation.     

Liverpool City Council Biodiversity Strategy. 2003.

LIvErPOOL CITy COuNCIL’s rOLEs AND rEsPONsIBILITIEs

Liverpool City Council has a responsibility towards 
managing its biodiversity, in terms  

of its Local Government Act (1993)

Leicester City Council aims to enhance open space and the natural environment
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BIODIVERSITY, 
CLIMATE CHANGE  
& SUSTAINABLE 
HUMAN 
SETTLEMENTS 
Biodiversity is an essential component of environmental sustainability, which in turn is absolutely 
essential for the sustainability of humankind. Biodiversity is also closely intertwined with other elements 
of sustainability. In the context of local government, perhaps most important among these are climate 
change, water, waste and human settlements.

This Chapter explores the role and value of biodiversity in contributing to sustainability, with a special 
focus on the critical linkages to climate change mitigation and adaptation relevant to local governments. 
The information serves as motivation and background for identifying opportunities for incorporating 
biodiversity activities into service delivery line functions so that biodiversity management can become 
mainstreamed throughout the activities of local government (see Chapter 3).    

2.1 Biodiversity conservation  
is the foundation  
of a sustainable local economy

2.2 Biodiversity and climate change 

2.3 Biodiversity and water 
resources 

2.4 Biodiversity and waste 
management 

Biodiversity and water are inextricably linked
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Natural resources, such as good water quality,  
are the foundation of economies worldwide 
(photo: Amsterdam)

POINT OF INTEREST
Natural resources remain the key input to 
production in the global economy. Biodiversity 
which supports the ecosystem services that 
deliver key natural resources, such as good 
quality water, is therefore the foundation  
of most economies worldwide. 

- André Mader

Ed
 B

ui
js

chapter two
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Triple bottom line approaches to sustainability 
see the environment, economy and society as 
three equally important pillars. This is a useful 
approach for business organizations charting 
sustainability strategies, however, it may 
not accurately reflect the fact that society 
and the economy actually exist entirely 
within the constraints of the goods and 
services provided by the environment. 
The model shown in Figure 2.1 
il lustrates environmental l imits 
and that society and the economy 
rely on the environment. Rather 
than limiting human potential and 
ingenuity this acknowledgment 
should encourage innovation for 
cleaner and more efficient production 
or the development of alternative 
technologies.    

2.1 Biodiversity conservation is the foundation of a sustainable local economy
The importance of biodiversity and its key role in the sustainability of humankind is not widely recognized.

Food is one of the many ecosystem goods  
and services that nature provides

POINT OF INTEREST
The various goods and services produced by nature are collectively known as ecosystem services and include things as diverse as air and water purification, disaster 
mitigation and food provision. In 1997 the annual value of these services was calculated at US$ 32 trillion – almost double the global GDP. This was considered 
to be a conservative estimate and only included those that could be measured in economic terms.

Costanza et al. 1997

2.1.1 Biodiversity and ecosystem 
goods and services

Water and air purification; climate regulation; 
materials like wood, fiber and even plastic; 
the food we eat – are all produced directly  
or indirectly by nature and its biological 
diversity. Some ecosystem goods and services 
can be mimicked by artificial substitutes.  
For example, water treatment processes can  
be further intensified where water catchment 
areas no longer produce adequate filtration 
services due to destruction of natural habitats 
and their absorption capacity. These engineered 
services, however, usually come at a far greater 
cost than the conservation of the natural 
production systems. Other ecosystem goods and 
services are simply irreplaceable, for example, 
the loss by extinction of species that may 
have medicinal potential. Section 2.2 of this 
Chapter lists some of these ecosystem services.  
The Millennium Ecosystem Assessment: 
Ecosystems and Human Well-being: Biodiversity 
Synthesis 2005 (www.millenniumassessment.
org/documents/document.354.aspx.pdf) presents 
further helpful information on ecosystem goods 
and services.  >
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Figure 2.1: Concept of sustainability 
acknowledging environmental limits

Global economies sometimes appear to operate 
without acknowledging the natural resources  
on which they are based or dependent. Recent 
stock market crashes, while perhaps signalling 
caution regarding unfettered growth and 
value inflation in the global economy may not 
have made these links sufficiently explicit. 
Have we as a global community reflected 
sufficiently on whether the inflated values of 
product shares, for example, can be supported 
by the natural resources required for their 
extraction or whether the externalities paid by 
society are appropriately included in the costs  
to the environment and society?Sustainability  
is often seen only in economic terms. Concepts 
of ‘economic sustainability’ and ‘sustainable 
growth’ often do not consider the capacity of our 
planet to produce the resources required, and  
to absorb the waste produced through industrial, 
agricultural and urbanization processes. 

Economy

Environment

Society
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Initiatives to improve both the understanding of ecosystem goods and functioning  
and capabilities for valuing these in economic terms are illustrated below.

The IPBES is a mechanism proposed to further strengthen the science-policy interface on biodiversity  
and ecosystem services. In addition, IPBES will contribute to existing processes, which aim at ensuring that 
decisions are made on the basis of the best available scientific information on conservation and sustainable 
use of biodiversity and ecosystem services. IPBES is proposed as a broadly similar mechanism to the 

Intergovernmental Panel on Climate Change (IPCC). Convened by the United Nations Environmental 
Program (UNEP), a third and final ad hoc intergovernmental and multi-stakeholder meeting  

on IPBES was held in the Republic of Korea in June 2010 where delegates adopted the Busan 
Outcome document which sets the path for establishing an IPBES.     

http://ipbes.net/abt.htm

TEEB is a major international initiative to draw attention to the global economic benefits 
of biodiversity, to highlight the growing costs of biodiversity loss and ecosystem 
degradation, and to draw together expertise from the fields of science, economics and 
policy to enable practical actions moving forward. One of the components or ‘deliverables’ 
within TEEB is a publication designed specifically for local and regional policymakers, 
administrators and managers: The Economics of Ecosystems and Biodiversity for Local 
and Regional Policy Makers, 2010. This report is also of interest to organizations 
such as non-governmental organizations (NGOs), regulatory bodies, permitting 
agencies and the judicial system. It explores and gives practical guidance  
on how to deal with the challenge of biodiversity loss at a local and regional 
level. It examines what local governments can do with respect to natural resource 
use and management, maintaining and supporting biodiversity, local and regional 
urban and spatial design, as well as market-based approaches, such as Payment  
for Ecosystem Services (PES). For more information about TEEB and relevant publications,  
see www.teebweb.org.     

ThE INTErGOvErNMENTAL PLATfOrM ON BIODIvErsITy AND ECOsysTEM sErvICEs (IPBEs)

ThE ECONOMICs Of ECOsysTEMs AND BIODIvErsITy (TEEB) sTuDy 

Urban areas are partly dependent on internal 
ecosystem services, but most are sourced 
from surrounding areas and even distant 
countries and continents. Regardless of the 
sources of ecosystem services consumed, there 
is increasing pressure on, and commitment 
by, local governments to provide services  
in more environmentally-sustainable ways. Key 
sustainability challenges of climate change, 
water supply, waste management and human 
settlements are interdependent sustainable 
development issues that are directly linked  
to biodiversity. Biodiversity needs to be managed 
effectively in order to deliver ecosystem goods 
and services (indicated by the blue arrows  
in Figure 2.2). When ecosystems are degraded, 
the quality of ecosystem services are reduced 
and in some cases, lost.

 Degraded landscapes have a negative 
effect on the quality of ecosystem services
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Local government is usually responsible for the development and servicing of human settlements, 
including the provision of energy, water and waste management services. It is mostly at the local level 
where people’s lifestyles and business, and industry’s resource consumption modalities create demands 
on local services. Local government therefore has a critical role to play in managing demand and for 
implementing strategies that enable sustainability. 

The goal of sustainable human settlements is an ambitious goal, but the closer we get to it, the easier 
it will be to govern settlements, including cities. This is of course in the best interest of local government 
and one of the cornerstones of the process is conserving biodiversity heritage. >

POINT OF INTEREST
Ecosystem services categories and examples:

Supporting services:
Nutrient cycling•	
Soil formation •	
Primary production•	

Provisioning services:
Food•	
Fresh water•	
Wood and fiber•	
Fuel•	

Regulating services:
Climate regulation•	
Flood regulation•	
Disease regulation•	
Water purification •	

Cultural services:
Aesthetic•	
Spiritual•	
Educational •	
Recreational•	

Millennium Ecosystem Assessment, 2005

The City of Bonn
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Figure 2.2: The relationships between biodiversity and other components of sustainability

SUSTAINABILITY
CLIMATE CHANGE

(Goal: regulation)

BIODIVERSITY
(Goal: preservation  

& sustainable utilization)

WATER
(Goal: continuous & clean supply)

HUMAN SETTLEMENTS
(Goal: sustainability & prosperity)

WASTE
(Goal: eradication)

•	e.g.	Purification	of	water	
by riverine vegitation
•	e.g.	Erosion	prevention	 •	e.g.	Water-borne	pollution	damages	biodiversity

•	e.g.	Reduced	water	availability

•	Adaptation	(e.g.	protecting	shorelines...)
•	Prevention	(e.g.	sequestration...)

•	e.g.	Range	alteration
•	e.g.	Ice	cap	disintergration

•	e.g.	Purification	of	water	 
by riverine vegitation
•	e.g.	Erosion	prevention	

•	e.g.		Water-borne	pollution	damages	biodiversity
•	e.g.	Land-use	change	competes	for	space

•	Air	pollution	
•	Water	pollution
•	Land	pollution

•	Air	(e.g.	Purification	through	 
carbon sequestration) 

•	Water	(e.g.	Nutrient	cycling)
•	Land	(e.g.	Nutrient	cycling)

2.1.2 Biodiversity and human settlements

Human settlements are directly dependent on a variety of ecosystem services. These goods and services are by-products of natural processes preformed  
by species and ecosystems, and can be grouped as demonstrated below, which also includes examples of each.
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CULTURAL
Providing opportunities for aesthetic, educational, spiritual & scientific use,  
e.g. scenic views, environmental education, research opportunities, sense  
of place & an attractive living environment.

CLIMATE REGULATION
Control of temperatures, e.g. urban heat amelioration & wind reduction.

DISTURBANCE REGULATION
Control of large environmental fluctuations, e.g. flood 
control, drought recovery & refuges from severe 
environmental events.

WATER REGULATION
Control of water flow, e.g. capture & release of 
water by vegetated landscapes for urban use.

WATER SUPPLY
Storage of water, e.g. supply & storage of 
water by rivers, watersheds & reservoirs for 
agricultural, industrial & household use.

EROSION CONTROL
Storage of soil within an ecosystem, e.g. 
prevention of soil loss by vegetation cover 
& by capturing soil in wetlands.

SOIL FORMATION
Formation of soil, e.g. weathering of rock 
by water & accumulation of organic 
material in woodlands & wetlands.

NUTRIENT CYCLING
Capture, storage & processing of nutrients,  
e.g. nitrogen fixation & nitrogen cycling 
through food chains.

WASTE TREATMENT
Removal & breakdown of excess nutrients, e.g. 
breakdown of effluent in wetlands & detoxifiction  
of air pollution by vegetation.

POLLINATION
Movement of pollen, e.g. pollination of flowers by bees to enable 
plant reproduction.

BIOLOGICAL CONTROL
Control of animal & plant populations,  
e.g. predator control of prey species, rodent control  
& insect control.

RECREATION
Providing opportunities for recreational activities, 
e.g. eco-tourism, sports, fishing, swimming & 
outdoor recreational activities.

GENETIC RESOURCES
Unique biological materials & products,  
e.g. resistance to plant diseases, ornamental 
species & plant medicines.

RAW MATERIALS
Production of raw materials, e.g. 
production fuel, craft work materials  
& house building materials.

FOOD PRODUCTION
Primary production of food, e.g. fish, 
crops & fruit by non-commercial farming.

REFUGIA
Habitat for resident & migratory 
populations,e.g. nurseries for fish & 
habitat for migratory birds.

GAS REGULATION
Control of chemical composition of the atmosphere,  
e.g. carbon sequestration & oxygen & ozone production.

> 
Regardless of advances in technology, society will always depend on nature. The difference between ‘advanced’ human settlements like cities, and rural 
or less developed settlements, is simply that city-dwellers are more removed from the source of these goods and services. Water, energy, food, building 
materials and other conveniences (see Figure 2.3) are brought to central points such as taps, power cables and supermarkets. Studies have shown that 
when people are physically separated from nature, as is typically the urban scenario, they are consequently psychologically separated from it, and hence from  
an understanding of its importance (Tanner 1980; Chawla 1999; Miller 2005). This means that they are less likely to support conservation (for example  
by voting according to political parties’ environmental standpoints; teaching their children about nature and sustainability; or, participating in environmental 
concern groups). Urban biodiversity has the unique potential to provide many urbanites with their only regular opportunity to experience nature. 

People in cities are disproportionately responsible for pressure on biodiversity because their lifestyles demand far more resources than others, meaning that 
their so-called ‘ecological footprint’ extends far beyond city boundaries. Although they inhabit only about 2% of the Earth’s land area, urbanites consume 75%  
of the resources consumed by humankind (Girardet 1999). It is therefore not surprising that a city like London requires an area larger than the entire Great Britain  
to sustain its inhabitants (Wackernagel et 
al. 2006). This disproportionate reliance and 
impact on the environment by cities, which are 
paradoxically so often perceived to be independent 
of nature, is further compounded by the fact that 
the majority of the world’s population now live  
in urban areas (Grimond 2007).

The impacts of human settlements are both 
direct, in the transformation of natural habitats 
and disruption of ecological processes, as well  
as indirect, through the provisioning of resources. 
Sustainable human settlements strive to reduce 
the overall ecological footprint in land-use and 
transport planning and urban services. They aim 
to integrate biodiversity conservation targets into 
plans for open space systems that support a range 
of social (e.g. recreation), economic (e.g. tourism), 
engineering (e.g. stormwater management) and 
environmental (nutrient cycling) functions.     

Rural settlements depend directly on ecosystem good and services
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Figure 2.3: The range of environmental goods and services
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Figure 2.4: The links between biodiversity and climate change

2.2 Biodiversity and climate change 
It is unlikely that any environmental issue in history has claimed such global  
and high-level attention as the current focus on human-induced climate change.

This is a result of the clearly wide-ranging effects of this phenomenon, and increasing attention 
and awareness from the scientific community, as well as by high-profile figures such as actors and 
politicians. Climate change is likely to become the dominant driver of biodiversity loss by the end of the 
21st century (Millennium Ecosystem Assessment 2005). Biodiversity conservation, however, can make  
a critical contribution in mitigating and adapting to climate change (see Figure 2.4).

Climate change is receiving increasing awareness 
worldwide, and is the topic of many events, for example 
the UNFCCC COP (Copenhagen, 2009)

In preparation for the 15th United Nations 
Framework Convention on Climate Change 
(UNFCCC) Conference of the Parties (COP), 
the Secretariat of the Convention on Biological 
Diversity (SCBD) summarized inter alia the 
Ad Hoc Technical Expert Group (AHTEG)  
on Biodiversity and Climate Change’s key 
findings, set out below. These findings relate  
to the following key points:

Biodiversity and associated ecosystem •	
services are impacted by climate change;
Biodiversity can help people adapt  •	
to climate change; and,
Biodiversity can help people mitigate •	
climate change.
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Wetlands play a key role in receiving treated water from the Carnation Treatment Plant in King County
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CLIMATE CHANGE
(Goal: regulation)

BIODIVERSITY
(Goal: preservation  

& sustainable utilization)

•	Adaptation	(e.g.	protecting	shorelines...)
•	Prevention	(e.g.	sequestration...)

•	e.g.	Range	alteration
•	e.g.	Ice	cap	disintergration

POINT OF INTEREST
Helpful definitions of key climate 
change concepts:

Resilience to climate change:•	   
This is the capacity to maintain core 
functions in the face of hazardous threats 
and impacts. This includes a capacity to 
anticipate climate change and to plan the 
needed adaptations. Related to resilience are 
other dynamic pressures including economic 
change, conflict and violence. Biodiversity 
and its adaptive benefits need to be made 
part of a broader management protocol for 
cities at increasing risk from a number of 
forces including climate change. Just like 
healthy economic and social systems, healthy 
ecosystems are naturally more resilient than 
those that have been degraded and human 
society benefits from this because of our 
dependence on ecosystems. 
Adaptation to climate change:  •	
This refers to the individual actions required  
to respond to climate change. These can 
include engineering solutions such  
as building up seafronts to raise the level  
of the land to cope with sea-level rise,  
as well as biodiversity-based solutions such 
as preventing the pollution or degradation 
of ecosystems that are important for the 
protection of communities (e.g. riverside 
vegetation that slows down the effects  
of floods). 
Mitigation of climate change:  •	
Actions taken to alleviate or reduce  
the continuation of climate change.  
It is widely agreed among scientists that 
excessive combustion of fossil fuels by 
humankind is now the primary driver  
of climate change. Therefore we have the 
ability and the responsibility to reduce this 
effect through climate change mitigation 
efforts. Such efforts can include the 
more conservative use of energy, as well 
as biodiversity-based solutions such as 
restoration of natural vegetation so that  
it is able once again to sequester and store 
carbon from the atmosphere. 

For a full glossary of definitions of climate change-related 
terms, see the UNFCCC Glossary of Climate Change 

Terminology (www.unfccc.org.mk/documents/Glossary.pdf).
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As the provider of local services, local 
government has a key role to play in improving 
the resi l ience of ecosystems and local 
communities, enabling adaptation to, and 
mitigation of, climate change. It is also at this 
level of governance where awareness raising,  
in terms of sustainable lifestyles, energy demand 
and climate change issues, is most pertinent.

ICLEI – Local Governments for Sustainability, 
in assisting local governments to respond  
to climate change, initiated the Cities for 
Climate Protection (CCP) Campaign in 1993, 
which follows a five-step process (measure, 
commit, plan, implement, and monitor).  
Its subsequent initiatives have also focused 
on  gu id ing  and  enab l ing  mi t iga t ion  
and adaptation in part ic ipating cit ies.  
See Chapter 4 for information on integrating 
climate change responses into assessment  
and planning processes.

POINT OF INTEREST
SCBD summary of the main findings  
of research on biodiversity and climate 
change: 

“Impacts have already been observed;  •	
an increasing number of ecosystems, 
including areas of high biodiversity, are likely 
to be further disrupted by a temperature rise 
of 2°C or more above pre-industrial levels.
10% of species assessed so far will face  •	
an increasingly high risk of extinction  
for every 1°C rise in global mean surface 
temperature (up to an increase of about 5°C).
Wetlands, mangroves, coral reefs, Arctic •	
ecosystems and cloud forests are identified 
as being particularly vulnerable to climate 
change. In the absence of strong mitigation 
action, it is possible that some cloud forests 
and coral reefs would cease to function  
in current forms within a few decades.
Climate change will have predominantly •	
adverse impacts on many ecosystems and 
their services essential for human well-being. 
Climate change will exacerbate other 
pressures acting on natural systems, including 
land-use change, invasive alien species and 
disturbance by fire.
Societies need to be aware of the adverse •	
impacts of climate change response measures 
on biodiversity and the provision of key 
ecosystem services. For example, some  
of the geo-engineering options currently being 
discussed by the scientific community may 
have significant negative impacts  
on biodiversity – CBD COP 9, for example, 
called for the precautionary approach  
to be applied to ocean fertilization activities 
given uncertainty over its impacts on marine 
biodiversity and associated ecosystem services.
Ecosystem-based approaches which integrate •	
biodiversity and provision of ecosystem 
services into overall climate change adaptation 
strategies, can be cost-effective, can generate 
social, economic and cultural co-benefits  
and help maintain resilient ecosystems.
Ecosystem-based approaches and other •	
sustainable land management activities  
for mitigation have potential benefits  
for indigenous peoples and local communities 
but a number of conditions are important 
for realizing these co-benefits: land tenure, 
principle of free and prior informed consent, 
recognition of identities and cultural practices 
and participation in the policy-making process.
A portfolio of land-use management •	
activities, including the protection of natural 
forest and peat land carbon stocks,  
the sustainable management of forests,  
the use of native assemblages of forest 
species in reforestation activities, sustainable 
wetland management, restoration  
of degraded wetlands and sustainable 
agricultural practices can contribute to the 
objectives of both the UNFCCC and CBD.
On the role of forest ecosystem-based •	
mitigation: Activities to reduce emissions from 
deforestation and forest degradation (REDD) 
have the potential to deliver significant  
co-benefits for forest biodiversity  
if mechanisms are designed appropriately.”

www.cbd.int/climate/doc/information-note- 
01-unfccc-cop15-en.pdf.

Coral reefs, such as the Aldabra Atoll in the Seychelles, have been identified as vulnerable to climate change
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Adaptation to climate change includes engineering 
solutions on the coastline, as seen in Walvis Bay
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Climate change affects biodiversity in many ways. 
First-order impacts include, for example, sea-level 
rise, changes in precipitation frequency and 
intensity, temperature change, unpredictability 
of climatic events, extreme climatic events 
and shifts in seasonal changes. Second-order 
impacts (less directly related to climate change 
than first-order impacts) include, for example, 
spread of disease, increased fire risk, flooding  
and increased invasion of exotic species. 

Local governments need to assess their risk  
and vulnerability of biodiversity to climate 
change in order to set in place appropriate 
response strategies (mitigation and adaptation), 
for example: coastal cities need to assess the 
impact of sea-level change and storm surges  
to low-lying areas. The increased risk of invasion 
and fires may also result from climate change 
impacts. The following are practical questions  
for assessing vulnerability and risk: 

Is the city low-lying and near to the coast?•	
Is the city located in, or close to, a floodplain?•	
Is the city in an area that already suffers from •	
extreme climatic events such as damaging 
winds, drought or extreme precipitation? 
Is any political support given to the effects •	
of climate change on biodiversity at the 
moment and is this expected to improve 
or not?
How healthy are the ecosystems in different •	
parts of the city or are they subject to factors 
such as increased isolation, pollution, 
impacts from development projects and 
invasive species?
Are invasive species already present  •	
or present nearby?
Is there space (large natural areas and/•	
or corridors between small areas) for 
animals to disperse and plants to establish 
their offspring, or are natural areas small  
and isolated? 

Is the vegetation in and around the •	
city prone to burning every few years  
or decades? 
Are threatened species at further risk •	
from climate change impacts on their 
environment?
Are there communit ies that would  •	
be especially vulnerable to impacts  
of climate change?
What is the understanding and support •	
amongst the public and local authorities 
w i th  r ega rd s  t o  c l ima te  change  
and biodiversity – will it be easy to convince 
them of improved protection?

ICLEI LAB Biodiversity & Climate Change WorkNet,  
Guidelines to Step 1: Biodiversity & Climate  

Change Assessment, 2010

As a key agency for safeguarding biodiversity in their jurisdictions, local governments have a crucial role 
to play in identifying risks resulting from climate change and developing proactive response plans.

In their biodiversity report, King County list the following as harmful 
effects of climate change on biodiversity in their context. These effects 
may be similar in many areas worldwide:

Direct mortality from thermal stress; •	
Increase in productivity, altering species composition; •	
Altered growth rates and time of emergence;•	
Altered local distributions (e.g. salmon moving to different parts  •	
of the river);
Regional range shifts (long-distance migration to cooler climates);•	
Biological invasions. It is believed that many invasive species will •	
benefit from climate change and therefore further compete with 
native species;
Phenological changes (altered timing of life history events such  •	
as migration and breeding); and,
Food web disruptions.     •	

King County Biodiversity Report. 2008.

KING COuNTy IDENTIfIEs CLIMATE ChANGE rIsKs TO BIODIvErsITy

POINT OF INTEREST
Integrating climate change risk or vulnerability 
assessment results into Local Biodiversity 
Strategies and Action Plans will ensure 
that appropriate responses are enabled for 
mitigation and adaptation. This will in turn, 
optimize local resilience to impacts.

2.2.1 Climate change impacts on biodiversity

Climate change is resulting in changes in the weather patterns 
and an increase in unpredictable events, such as storms
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The eThekwini Environmental Services Management Plan (EESMP) area contains a variety of ecosystems, including grasslands, 
wetlands, woodlands, and forests, both in public ownership and private landholdings. These ecosystems store carbon in their 
vegetation and soils that would otherwise be released as carbon dioxide, a greenhouse gas, if converted to urban uses or agriculture. 
To assess how to preserve and maximize this climate change mitigation service, the Environmental Management Department 
conducted an open space carbon storage inventory. Vegetation and soils at characteristic sites in each ecosystem/habitat type were 
sampled to estimate carbon density (amount of carbon stored per unit area). With the help of a university, carbon sequestration rates 
of disturbed cover classes were estimated. 

It was found that the EESMP stored about 6.6 million tons of carbon 
and conservatively sequestered 9,900 tons of carbon per annum. 
Carbon densities found in the inventory agreed well with relevant 
published literature. Forests and wetlands had significantly greater 
carbon densities than other ecosystem types and are generally 
protected by zoning and environmental legislation. Fifty-eight 
percent of the municipal carbon stock is, however, stored on land 
that could potentially be developed, primarily within unprotected, 
high-carbon density. Alien infested and disturbed ecosystems had 
significantly lower vegetation and/or soil carbon storage than 
other cover types growing in similar conditions (see Figure 2.5). 
They provide opportunities to increase the carbon storage through 
rehabilitation activities and converting disturbed ecosystems  
to appropriate indigenous cover. Rehabilitation projects may attract 
small-scale carbon emissions offset funding on the international 
carbon market. 

In order to disseminate the results of the study more widely,  
a popular document has been prepared about climate change, 
carbon storage, land cover change and the importance of eThekwini 
Municipality’s ecosystems. The results have also been presented  
to various key stakeholders involved in land management.     

eThekwini Municipality Biodiversity Report. 2007

Plants absorb carbon dioxide in order to grow, 
‘fixing’ or ‘sequestering’ it into carbon which, 
together with water, forms the majority of their 
structural components – roots, stem and leaves. 
At the same time they give off oxygen. When they 
die the carbon they store is slowly converted back 
through the process of decomposition. Therefore 
plants and organic matter in the soil are storing 
carbon. The maintenance and rehabilitation 
of natural forests therefore is considered 
to be an important carbon sequestration 
strategy simultaneously achieving biodiversity 
enhancement and climate change mitigation.

The eThekwini Municipality (Durban) has 
demonstrated biodiversity’s role in storing and 
sequestering carbon (see example below).
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EThEKWINI MuNICIPALITy (DurBAN) – CArBON sTOrAGE AND sEquEsTrATION ANALysIs

 Trees are important sequestrators of carbon (photo: Zagreb)
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2.2.2 Biodiversity and climate change mitigation
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Biodiversity can also be used to increase energy efficiency, for example by decreasing the need  
for artificial cooling and heating in buildings through the construction of green roofs (see Chapter 3 
and example of Seoul City). Green roofs insulate the buildings beneath them, especially helping to keep 
them cool when the weather is hot, thereby decreasing the need for energy-hungry air conditioners. 
These rooftop gardens replace sealed surfaces, and thereby help to reduce the so-called ‘heat island 
effect’ (www.epa.gov/heatisland/about/index.htm) – the increased temperatures created by the 
concentration of concrete, glass and other artificial surfaces typical in urban conurbations.

POINT OF INTEREST
Action at the local level is the most effective 
method of reducing, mitigating, and preventing 
disasters. Local governments can reduce the 
impact of disasters on their communities by 
increasing their community’s resilience.

POINT OF INTEREST
ICLEI’s Resilient Communities & Cities 
Initiative

The Resilient Communities & Cities Initiative  
is aimed at mainstreaming disaster resilience  
in the planning and decision-making processes 
of local governments. 

ICLEI’s goal is for local governments (including 
ICLEI’s over-500 municipal members) to work 
with their local communities and stakeholders 
to develop and implement Local Resilience 
Agendas. In this way, communities will be able to 
reduce their vulnerability to extreme events and 
anticipate and respond creatively to economic, 
social, and environmental change in order to 
increase their long-term sustainability.

www.iclei.org.

KEY
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Figure 2.5: Contribution of cover types to total area and carbon stock of the eThekwini Environmental 
Services Management Plan (EESMP) in 2005-2006 
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2.2.3 Biodiversity and climate change adaptation

Climate change causes more extreme and more unpredictable weather events such as droughts, damaging winds,  
and floods. Adaptation could include building retention structures along coastlines and other expensive artificial measures.  
But ecosystems offer many better and cheaper solutions.

Tsunamis that hit the coastline of Indonesia and other countries at the end of 2006 devastated towns  
and farmlands. It was noted that sections of the coastline where mangrove forests were present, were far less 
damaged than elsewhere, demonstrating a value that people had not previously realized. Restoration  
of mangroves worldwide could thus be an important climate change adaptation (as well as mitigation) 
measure (www.iucn.org/about/work/initiatives/sp_cprihome/sp_cpri_themes_/sp_cpri_ndcchv/).

Flooding due to unpredictable weather events is a risk not only at the coast but also near rivers  
and in estuaries. Here too, the conservation of ecosystems can help to protect human communities. 
When wetlands are destroyed or degraded, or rivers are canalized with concrete, water flows faster 
because the absorption function of the vegetation and soils no longer operates. On the other hand, 
functioning natural rivers and wetlands can provide significant flood attenuation services.   >

Mangrove forests play an important role in protecting the coastline from the effects of climate change

D
ar

ry
l C

ol
en

br
an

de
r 

The green roof of the Constitutional Court of Korea

Se
ou

l C
ity



26  |  Biodiversity, Climate Change & sustainable human settlements   

> 
The Millennium Ecosystem Assessment: 
Ecosystem and human Well-being: Biodiversity 
Synthesis (2005) has emphasized the importance 
of having corridors to allow the movement of 
species (for plants this means enabling them to 
pollinate one another and spread their seed). 
This means keeping natural areas connected 
across the landscape and limiting fragmentation  
of habitats, which is a frequent consequence  
of human development. The purpose is to 
provide some degree of flexibility in the uncertain 
times that lie ahead with a changing climate.  
It demonstrates the importance of viewing 
the landscape in terms of ecosystems instead 
of administrative boundaries. This means that 
local governments should seek to partner with 
neighboring authorities and other institutions to 
plan across the landscape to allow for large-scale 
connectivity (see Chapter 4).

Enabling the resilience of ecosystems in the face 
of climate change will depend on the maintenance 
of biodiversity patterns and processes. Elmqvist 
et al. (2003) explore the concept of ‘response 
diversity’ which is the diversity of responses 
to environmental change among species that 
contribute to the same ecosystem function. For 
example, if rangeland has been degraded and only 
one grass species remains for the feeding of stock, 
it means that if that species is sensitive to climatic 
change, there will be none to replace it if climatic 
change causes its extinction. On the other hand, in 
healthy rangeland with many edible grass species, 
the loss of one or two will be supplemented by an 
increase in the spread of others. If an ecosystem 
has been degraded it is likely to have low 
biodiversity. This means less species, and therefore 
less likelihood that surviving species will be able 
to survive further change. 

Climate change is also expected to benefit 
invasive species. Invasive species are plants 
and animals – usually foreign to the area  
in question – which establish themselves and 
become so successful and abundant that they 
seriously reduce biodiversity. One invader 
species can displace hundreds of native species 
and completely disrupt ecosystem functioning. 
Invading organisms are characteristically adaptive 
and this can result in a landscape dominated 
by a small number of species (often only one). 
Consequently, this reduces an area’s potential  
to provide a variety of ecosystem services. 

These examples underscore the need for 
biodiversity spatial plans to integrate the findings 
of climate change risk assessments, specifically 
in terms of the design and configuration of 
protected area networks that enable connectivity 
through landscape-level corridors. Further, 
these examples underscore the need to ensure 
that resilience is optimized through sound 
management of biodiversity.

Ecosystem-based adaptation

As one of the possible elements of an overall adaptation strategy, ecosystem-based adaptation uses 
sustainable management; conservation; and, restoration of ecosystems to provide services that enable 
people to adapt to the impacts of climate change. It aims to maintain and increase the resilience and 
reduce the vulnerability of ecosystems and people in the face of the adverse effects of climate change 
(IUCN Position Paper 2009).

POINT OF INTEREST
In 2009 ICLEI became a partner of the UNFCCC 
Nairobi Work Program on Adaptation and was 
recognized as the first local government network 
in this field.

http://unfccc.int/

An aerial view of the Poppelsdorfer Avenue in Bonn shows the importance of green corridors in urban areas
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Alien invasive species outcompete natural vegetation and reduce the diversity of species
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POINT OF INTEREST
Ecosystem-based adaptation – SCBD AHTEG on biodiversity and climate change findings:

Ecosystem-based adaptation is the use of biodiversity and ecosystem services as part of an overall adaptation strategy to help people to adapt to the adverse effects  •	
of climate change. 
Ecosystem-based adaptation can be applied at regional, national and local level, at both project and programmatic levels, and over short or long time scales. Means  •	
of implementing ecosystem-based adaptation include:

Sustainable water management where river basins, aquifers, flood plains and their associated vegetation provide water storage and flood regulation; »
Disaster-risk reduction where restoration of coastal habitats such as mangroves can be a particularly effective measure against storm surges and coastal erosion; »
Sustainable management of grasslands and rangelands, to enhance pastoral livelihoods;  »
Establishment of diverse agricultural systems, where using indigenous knowledge of specific crop and livestock varieties, maintaining genetic diversity of crops   »
and livestock, and conserving diverse agricultural landscapes secures food provision in changing local climatic conditions; and,
Establishing and effectively managing protected-area systems to ensure the continued delivery of ecosystem services that increase resilience to climate change. »

Intact, well-functioning ecosystems, with natural levels of biodiversity, are usually more able to continue to provide ecosystem services and resist and recover more readily •	
from extreme weather events than degraded, impoverished ecosystems. 
Ecosystems play an important role in protecting infrastructure and enhancing human security.•	
The value of ecosystems in ameliorating the negative impacts of some extreme events has been demonstrated. •	
Despite the relatively high costs as compared to conservation of existing intact ecosystems, restoration of ecosystems can still be part of a cost-effective adaptation strategy.•	
Ecosystem-based adaptation options are often more accessible to the rural poor than adaptation interventions based on infrastructure and engineering. •	
There can be multiple social, economic and environmental co-benefits for local communities from the use of ecosystem-based adaptation. •	
Ecosystem-based adaptation can contribute to climate change mitigation, by conserving carbon stocks, reducing emissions from ecosystem degradation and loss,  •	
and enhancing carbon sequestration.
Ecosystem-based adaptation, if designed and implemented appropriately, contributes to biodiversity conservation and sustainable use. •	
In order to ensure that ecosystem-based adaptation activities deliver multiple social, economic, cultural, and biodiversity benefits, it is important that these co-benefits  •	
be specifically considered in the planning, design, implementation, monitoring and evaluation of these activities.
Systems to monitor and evaluate co-benefits from ecosystem-based adaptation measures should be established to ensure the equitable distribution of benefits  •	
among stakeholders.
Like all adaptation activities ecosystem-based adaptation is not without complexity, uncertainty, and risk. •	

Connecting Biodiversity and Climate Change Mitigation and Adaptation: Report of the Second Ad Hoc Technical Expert Group of the CBD on Biodiversity and Climate Change, 2009.

Climate change and biodiversity linkages: opportunities for local government

According to a recent World Bank (2009) report, climate change highlights the need to replicate and scale up ecosystem-based interventions. Local 
governments have opportunities to create innovative, appropriate and effective bylaws, policies and governance systems to attain these interventions as part 
of integrated climate change and biodiversity planning and frameworks.

POINT OF INTEREST
Practical ecosystem-based adaptation interventions:

“Protecting terrestrial, freshwater, and marine ecosystems and ecological corridors to conserve terrestrial  •	
and aquatic biodiversity and ecosystem services.
Integrating protection of natural habitats into strategies to reduce vulnerability and disaster risks (including •	
protection from natural hazards such as floods, cyclones and other natural disasters).
Scaling up country dialogue and sector work on valuation of ecosystem services and the role of natural •	
ecosystems, biodiversity and ecosystem services in underpinning economic development.
Emphasizing the linkages between protection of natural habitats and regulation of water flows and quality  •	
of water, essential for agriculture, food security, and domestic and industrial supplies.
Scaling up investments for protected areas and ecosystem services linked to sector lending, such as infrastructure, •	
agriculture, tourism, water supply, fisheries, forestry.
Promoting greater action on management of invasive alien species, which are linked to land degradation,  •	
and impact negatively on food security, and water supplies.
Emphasizing the multiple benefits of forest conservation and sustainable forest management (carbon •	
sequestration, water quality, reducing risks from natural hazards, poverty alleviation, and biodiversity conservation).
Promoting investments in natural ecosystems as a response to mitigation (avoided deforestation) and adaptation •	
(wetland services).
Integrating indigenous crops and traditional knowledge on agrobiodiversity and water management  •	
into agricultural projects as part of adaptation strategies.
Promoting more sustainable natural resource management strategies linked to agriculture land use, habitat •	
restoration, forest management and fisheries.
Developing new financing mechanisms and integrating ecosystem benefits into new adaptation and •	
transformation funds.
Using strategic environment assessments as tools to promote protection of biodiversity and ecosystem services.•	
Monitoring investments in ecosystem protection within mainstream lending projects and documenting good •	
practices for dissemination and replication.
Developing new tools to measure the benefits of integrated approaches to climate change (ecosystem services, •	
biodiversity conservation, carbon sequestration, livelihood co-benefits and resilience).” 

World Bank. 2009. http://siteresources.worldbank.org/ENVIRONMENT/Resources/ESW_EcosystemBasedApp.pdf.

It is also important to note that some adaptation strategies, for example development of sea walls (and other constructed water-inundation protection 
measures) may also result in significant biodiversity impacts by directly transforming habitat or interrupting biodiversity processes. Hence, all adaptation 
strategies need to integrate biodiversity considerations.     
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The restored Cheonggyecheon River in Seoul
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2.3.1 Biodiversity conservation facilitates water management

Cheonggyecheon River, running through the city of Seoul, 
Korea, had become little more than a sewer by the 1970s, 
and it was turned into a road with a six-lane highway 
above. In 2002 the Seoul mayor pledged to tear down 
the highway, restore the river and create a five-mile long 
park along its banks. This meant relocating 160,000 cars  
a day that used this road and there was much opposition  
to the plan. Removal of the road and restoration of the river 
decreased surface temperatures in summer by an average 
of 3.6ºC. The restored river is now a natural air-conditioner, 
cooling the capital during its long hot summers, and the 
average wind speeds have decreased. The public can now 
use playgrounds, running tracks and areas to sit in. Birds, 
fish, plants and a variety of wildlife have also returned  
and increased in number. Another positive result is that 
many citizens have stopped using their cars and are using 
the improved bus services instead. Cheonggyecheon Park 
has become a model for other large cities seeking to link 
regeneration and environmental progress, for example 
Los Angeles and Shanghai (Global Restoration Network 
website: www.globalrestorationnetwork.org/restoration/).     

Seoul Biodiversity Report. 2009.

rEsTOrING ThE ChEONGGyEChEON rIvEr IN sEOuL

Two of the most important ecosystem services 
are the supply and purification of water. Rain 
that falls in the city is channeled into stormwater 
drains and eventually back into the sea. But 
when rain falls in the countryside (these areas 
are known as catchments), it flows down slopes 
into rivers, and some of it then enters lakes  
or dams. From there it is piped and eventually 
reaches our homes, where it is easy to forget its 
source and journey when we open the tap. One 
of the major impediments to good water quality 
is the deposition of silt when water flows over 
eroded landscapes where vegetation has been 
degraded or destroyed. Excessive silt deposition 
can be prevented if catchments are kept healthy 
because if natural vegetation is preserved, soils 
are kept intact and will not erode. The artificial 
alternative to this ecosystem service is increased 
dredging and chemical purification, which are 
extremely costly and therefore undesirable and 
less effective.

Similarly, the vegetation in wetlands and lining 
watercourses purifies the water through filtration 
and nutrient cycling processes. In this case the 
natural vegetation’s service is more to do with 
the removal of toxins that may find their way into 
the water. The concrete canals that are features 
of many towns and cities do not perform this 
important function, and efforts are being made 
around the world to convert canals back to the 
natural waterways they once were. 

This can have the additional spin-off of creating 
a recreational area for citizens. An example  
on a grand scale is that of the Cheonggyecheon 
River restoration in Seoul, illustrated below.

Figure 2.6: The links between biodiversity and water 

BIODIVERSITY
(Goal: preservation  

& sustainable utilization)

WATER
(Goal: continuous & clean supply)

•	e.g.	Purification	of	water	by	riverine	vegitation
•	e.g.	Erosion	prevention	 •	e.g.	Water-borne	pollution	damages	biodiversity

•	e.g.	Reduced	water	availability

Rivers, such as Henderson Creek, which runs  
through Waitakere’s town centre, are important 

landscape connectors 

W
ai

ta
ke

re
 C

ity
 C

ou
nc

il

2.3 Biodiversity and water resources
Water is familiar to everyone and is not a new concept like climate change or biodiversity. It is, however, often taken for granted and its interdependence with 
biodiversity is not understood by most. Oceans constitute most of our planet and support fishing industries and climate regulation, among other important 
global ecosystem services. Freshwater ecosystems are a vitally important component of biodiversity landscapes. All life on Earth is dependent on water, while 
the supply and quality of water is dependent on the life of healthy ecosystems. Rivers, streams and wetlands in their natural state, are especially important  
for biodiversity because of their ability to ‘connect the landscape’. This section describes the links between water and biodiversity in more detail.
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Local government has an important role to play as the level of government responsible for 
implementation: local governments can keep waterways healthy within their jurisdiction (by limiting 
pollution from local sources and maintaining natural vegetation in and around waterways), as well  
as ensuring that this healthy state is continuous along their length. They should also work in partnership 
with neighboring authorities (see Chapter 3), from which (or into which) these waterways flow. As with 
all aspects of biodiversity, communication with not only neighboring governments, but also the public, 
is of great importance. The City of Joondalup has implemented an innovative approach to informing 
the public of the importance of waterways, and linking them with biodiversity, as demonstrated in the 
example below.     

Waste can mean different things, but when 
talking about sustainability, waste means the 
excess of undesirable and persistent substances 
in the environment. Waste can be in solid, liquid 
or gas form and can impact on all aspects  
of the natural environment – on the quality of 
soil, water and the air. In nature, waste does not 
exist because ecosystems and their components 
have evolved in such a way that everything that 
is produced by one component of an ecosystem 
is a valuable resource for some other component 
of the ecosystem.   >

2.3.2 Water management can impact biodiversity

The City of Joondalup and the Friends of Yellagonga Regional Park have 
joined forces to implement a project that involves high school students and 
also provides education to residents.

The project involves the stenciling of a ‘green frog’ onto the kerb at every 
drainage inlet point on roads where stormwater is directly drained into the Yellagonga Regional Park. The green frogs, once stenciled 
on the road are then supported by a brochure that is distributed to all homes in the near vicinity of the drainage point. The brochure 
informs residents why the green frog has been painted on the road kerbs and how they can assist in protecting the Yellagonga water 
bodies by complying with the anti-dumping messages in the brochure.

The green frogs act as a reminder to the community that they must not allow oil, detergents, cleaning products, fertilizer, leaf litter 
or lawn clippings down the drain because it will end up in the Yellagonga wetlands and cause harm to the environment.

The implementation of the project (namely the direct works) is undertaken by high schools in the local area. The City of Joondalup 
notifies schools of the project and asks for their support in stenciling the green frogs to the kerbing above every drainage inlet point. 
All high school students are now required to complete 20 hours of volunteer work within their community before they can graduate. 
Therefore this project also provides an ongoing source of work for school students.

The volunteers are supplied with stenciling materials, paint and brochures as well as guidelines to cover the safe use of the materials, 
in particular the paint. The Friends of Yellagonga are responsible for the set up and supplies to the groups of students.     

City of Joondalup Biodiversity Report. 2008.

JOONDALuP GrEEN frOG sTENCILING PrOJECT

Figure 2.7: The linkages between  
biodiversity and waste 

Water is used as the medium for the disposal 
of much household, commercial and industrial 
waste. It is easy to flush things down the drain 
because they instantly ‘disappear’. However, 
although they disappear from our sight, they 
are not truly disposed of. Waterborne pollution  
is a major threat to biodiversity in freshwater and 
marine systems. This is a result of both the quality 
and the quantity of pollutants that are disposed 
of every day.

Watercourses form corridors through the landscape, 
with high potential for connecting ecosystems 
across landscapes that are otherwise fragmented 
by human activities such as urbanization  
and agriculture. They do this because the water, 
and in some cases also its surrounding vegetation, 
stretches continuously over large distances.  
As explained in Chapter 4, this connectivity  
is crucial for the survival of many species of both 
animals and plants. If the banks of rivers are 
planted with native vegetation, the connectivity 
provided by rivers is greatly improved. A river 
with sloping banks and a variety of plant species 
is itself an ecosystem as well as a waterway, 
while one that has been canalized with concrete 
performs only one function, to drain water.

Frog stenciling on the kerb at street drains in Joondalup
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2.4 Biodiversity and waste management 

BIODIVERSITY
(Goal: preservation  

& sustainable utilization)

WASTE
(Goal: eradication)

•	Air	pollution	
•	Water	pollution
•	Land	pollution

•	Air	(e.g.	Purification	through	carbon	sequestration)	
•	Water	(e.g.	Nutrient	cycling)

•	Land	(e.g.	Nutrient	cycling)

Water systems, such as this river in Curitiba, form important corridors that link natural areas that would otherwise 
be interrupted by human activities.
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> 
In contrast, when household or industrial waste is dumped in a landfill site, a water treatment plant, 
or simply in the countryside, many of the components take decades or longer to decompose into  
a substance that is again safe or usable. Many chemicals (such as some paints and dyes used to colour 
packaging) contain toxic elements which cannot be broken down at all and therefore persist in the 
environment. Waste is often equated with litter, but litter is usually only visual solid waste pollution 
– and it is often the ‘unseen’ waste that is most damaging to the environment and human health. 
The rapid and accelerating rate at which humankind transforms, produces and disposes of materials, 
make waste and pollution an enormous problem. The only sustainable way forward is for humankind 
to decrease the amount of waste it produces and to eliminate or limit the production of harmful 
substances and/or persistent pollutants.

Local government is typically 
r e s p o n s i b l e  f o r  w a s t e 
management, and is therefore in 
the best position of any agency 
to ensure not only that waste is 

managed well, but also to educate 
citizens about waste elimination, 
reduction, reuse, recycling and 
responsible disposal. 

Air pollution: The ways in which biodiversity 
– and therefore biodiversity conservation – 
mitigate the effects of air pollution relate directly 
to the relationship between biodiversity and 
climate change. To summarize briefly, plants 
absorb carbon dioxide and various other gases 
which cause climate change. They also filter  
a variety of other gases from the air (which may 
not be linked to climate change, but may be  
a direct risk to human health) and at the 
same time they produce oxygen, an essential 
component of healthy air.

Water pollution: The ways in which biodiversity 
mitigates the effects of water pollution are 
discussed earlier in this Chapter. To summarize 
briefly, plants purify water supplies by limiting 
silt deposition and by filtering many substances 
that are not fit for consumption. Chemicals, such  
as phosphorus and nitrogen, and even heavy 
metals such as cadmium, are held by the soil and/
or incorporated into the plants. In some instances, 
plants convert the toxic or otherwise problematic 
chemicals into less dangerous substances,  
so that even when the plant dies and decomposes, 
the environment is left safer for humans  
and animals.  >

2.4.1 Biodiversity conservation mitigates the effects of waste

 Polluted water systems
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Solid waste pollution

Air pollution
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Nature is not able to synthesize all of the 
waste that humankind produces, even though 
it performs this ecosystem service well beyond 
its own needs. Quite simply, we require more 
than one planet to absorb the amount of waste 
currently produced (and also the amount of 
resources utilized to produce this waste). A 
group of scientists summarized the issue as 
follows: “Sustainability requires living within 
the regenerative capacity of the biosphere… 
Our accounts indicate that human demand 
may well have exceeded the biosphere’s 
regenerative capacity since the 1980s. According 
to this preliminary and exploratory assessment, 
humanity’s load corresponded to 70% of the 
capacity of the global biosphere in 1961, and 
grew to 120% in 1999” (National Academy  
of Sciences of the USA 2002). In other words,  
it now takes more than one year and two months 
for the Earth to regenerate what we use in  
a single year. There is a time lag in the effects 
of this environmental overshoot, but already we 
are starting to feel the effects, as demonstrated 
for example by climate change. This effect also 
demonstrates the link between waste and climate 
change – since gaseous waste, in the form of 
carbon dioxide and other gases, contribute 
significantly to the climate change crisis.

Cities are home to most of the world’s population 
and are therefore the source of most of its 
resource consumption and waste production. 
It is therefore clear that local government has  
a crucial role in changing the way people utilize 
resources and dispose of waste. This begins with 
spreading an understanding of the importance 
of the environment, and the central role of 
biodiversity. Local governments can establish  
a variety of initiatives to deal with waste 
generation at the local level besides those 
discussed above, such as:

Planning for zero waste outcomes where •	
possible;
Setting up recycling initiatives;•	
Educating on how to reduce and reuse; and,•	
Supporting markets for environmentally-•	
friendly detergents, etc. through sustainable 
procurement practices (see Chapter 3, 
Section 3.3.6 Procurement).

One example of an already-planned intervention 
is demonstrated by the City of Nagoya, which 
has endeavored, in the development of their 
biodiversity strategy, to include policies that, 
amongst others, encourage the public to avoid  
a consumer-oriented lifestyle.     

Sustainable procurement practices should be encouraged to support environmentally-friendly goods, for example, recycled packaging
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2.4.2 Waste threatens biodiversity

> 
Solid waste pollution: Biodiversity can also mitigate the effects of solid waste. Perhaps the most extensive 
way of putting this ecosystem service into controlled practice is a method known as ‘phytocapping’. 
Phytocapping involves covering full landfill sites with a layer of soil (about 1m deep) and planting 
trees on it. This provides a more sustainable alternative to synthetic landfill covers. The purpose  
of any landfill cover is to reduce the percolation of water into the landfill and groundwater supply, 
and to control the emission of gases from closed waste containment facilities. In an Australian study  
it was found that trees were able to retrieve all the rainwater that fell on a test site (Venkatraman and 
Ashwath 2007). This action also has the additional benefit of beautifying one of the ugliest places  
in any city, especially when a variety of native species are used, and planted in such a way that 
ecosystem functioning can be restored to these wasteland areas. For more information on this relatively 
new technique, see http://phytocapping.com/.

The examples above, once again demonstrate how wise biodiversity management can benefit 
management in other areas of municipal responsibility. In working together, local government 
practitioners from a variety of management departments can achieve multiple aims simultaneously.

Revegetated landfill site
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ENHANCING 
CAPACITY 
THROUGH 
MAINSTREAMING 
& PARTNERSHIPS 
The success of local action for biodiversity depends on committed political leadership, the effective 
support of other local government sectors and spheres and, equally important, enduring partnerships 
with relevant non-government stakeholders. It is these relationships and partnerships that enable 
institutional capacity for the commitment to, and implementation of, biodiversity conservation strategies 
and plans.

Improved capacity for biodiversity conservation depends on: effective strategy alignment within and 
outside of the public sector; planning that enables integration of biodiversity into the core business  
of local government and its partners; and, partnerships that garner the respective strengths, mandates 
and roles of relevant stakeholders. 

This Chapter explores the concepts of mainstreaming biodiversity, throughout local government sectors 
and partnerships, in the context of participative stakeholder processes that build political support 
and institutional capacity within (and outside of) local government structures. Mainstreaming and 
partnerships are seen as two critical strategies for alignment and strengthening of capacity for local 
biodiversity initiatives. Various examples are presented where mainstreaming mechanisms have been 
used to embed biodiversity conservation into relevant line functions of local government. Partnerships 
are explored from various perspectives, and the examples illustrate a diversity of benefits that can be 
attained when partnerships are strategically selected, carefully planned and sustainably implemented.

The critical point of departure for developing strategies for mainstreaming and partnerships is developing 
an understanding of the roles, needs and capacities of stakeholders and potential partners.    

3.1 Enabling stakeholder 
involvement and support

3.2 Enabling institutional capacity

3.3 Mainstreaming biodiversity 
throughout local government 
sectors

3.4 Nurturing partnerships and 
creating networks of capacity

City of Cape Town’s biodiversity team with Mayor at the time, Helen Zille
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POINT OF INTEREST
The responsible line managers for biodiversity 
management in local government are required 
to be advocates and facilitators as well as 
conservationists. This is the only way the 
capacity of other line departments and external 
parties can be aligned, and garnered, to achieve 
common biodiversity conservation objectives. 
It requires that the drivers of biodiversity 
conservation initiatives understand the specific 
roles, needs and capacities of stakeholders and 
their organizations.

- André Mader

chapter three
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3.1 Enabling stakeholder involvement and support

3.1.1 Undertaking a stakeholder analysis

Environmental education in Nagoya is critical for creating an understanding of the importance of biodiversity

Figure 3.1: Stakeholder Analysis Grid (after WWF 2005) 

Communication, awareness and education  
are the key enablers to building an understanding 
of  why local  b iodivers i ty  conservat ion  
is important. It is also the foundation of effective 
stakeholder participation processes. Chapter 
6 provides detailed guidance on developing 
communication, awareness, education and 
public participation strategies and presents  
a range of tools. The following section provides 
guidance on how to enable effective stakeholder 
involvement in local action for biodiversity and 
how to navigate the appropriate involvement of 
stakeholders during assessment and planning, 
implementation, monitoring and review. 
Furthermore, a stakeholder analysis can provide  
a platform for understanding institutional 
capacity building requirements.  

The f irst step to designing stakeholder 
engagement  processes  i s  under tak ing  
a stakeholder analysis, the purpose of which 
is to ensure that stakeholders are involved 
appropriately in planning and decision making 
in terms of their roles and interests. The World 
Wide Fund for Nature (WWF) Cross-cutting 
Tool for Stakeholder Analysis (2005) proposed 
that a thorough stakeholder analysis in project  
or program planning can help to identify:

The interests of all stakeholders who may •	
affect, or be affected;
Potential conflicts or risks that could •	
jeopardize the initiative;
Opportunities/constraints in capacity, •	
and relationships that need to be built  
or addressed during implementation;
Groups that should be encouraged  •	
to participate in different stages of the 
project;
Appropriate strategies and approaches for •	
stakeholder engagement; and,
Ways to reduce negative impacts on •	
vulnerable and disadvantaged groups.

In summary, the main steps to a stakeholder 
analysis are:

Identifying stakeholders and their 1. 
interests;
Assessing the influence and importance  2. 
of each stakeholder, as well as the 
potential impact of the project upon 
each stakeholder; and,
Identifying how best to engage 3. 
stakeholders.

The most effective way of analyzing 
stakeholders and their interests is to construct 
a matrix to identify what mandates, roles, 
interests and/or impacts (positive or negative) are 
relevant to specific stakeholders, or stakeholder 
groupings. Figure 3.1 illustrates how the 
influence and importance of stakeholders may 
direct the mode of engagement. For example, 
an engineering services department, with the 
mandate for stormwater management, is likely  
to have significant influence in the management 
of urban rivers and wetlands and therefore needs 
to be actively engaged as a partner in managing 
aquatic biodiversity.
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INFORMATION GIVING
(e.g. media, opinion formers)

LESS INFLUENCE

MORE INFLUENCE

MORE IMPACTED UPONLESS IMPACTED UPON

INFORMATION GATHERING
(e.g. general public)

DIALOGUE
(e.g. government departments, other NGOs)

CONSULTATION
(e.g. local communities)

MORE PASSIVE MORE INTERACTIVE

Note that the lines of the grid are not hard and fast boundaries – they are for guidance only.
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3.1.2 Planning for stakeholder involvement

Stakeholder involvement needs to be planned 
in advance of launching and implementing  
an initiative, following, for example, ICLEI’s 
Local Action for Biodiversity (LAB) participation 
process. The purpose and nature of involvement 
of each stakeholder grouping needs to be 
determined for each phase of an initiative.  
For example, biodiversity assessment will require 
conservation expertise, but this may also include 
local community experts, whereas assessment 
and planning need to be underpinned by 
strong political commitment. The biodiversity 
strategy and planning phase is l ikely to 
require specific agreements with other local 
government departments and public service 
entities, for example in setting biodiversity 
targets and agreeing roles in a partnership for 
implementation, monitoring and evaluation. 
Communication of an emerging biodiversity 
report would, however, involve the full spectrum 
of identified stakeholders.

A useful approach, in designing stakeholder involvement processes, is to map out the decision steps and phases of the initiative or process and use the 
stakeholder analysis matrix information to assist in determining the appropriate involvement for all stakeholder groupings for each phase. If the intention  
is to establish long-term and sustainable biodiversity interventions or initiatives, these are best conceptualized as biodiversity conservation and management 
systems that are integrated with local government performance planning and management cycles. Such systems would include the generic steps  
of assessment, five-year strategy and planning (including targets and indicators for monitoring and evaluation (M&E)), annual budget and operational 
planning, implementation and monitoring and review. Chapter 4 provides further guidance on these aspects.

In stakeholder processes it is never helpful to adopt a ‘one-size-fits-all’ approach. Initiatives that seek authentic involvement of stakeholders must design 
unique processes appropriate to each context that respond to specific roles, needs and capacities of stakeholders and their organizations.    

3.2.1 Institutional capacity development

Capacity development is a systematic, yet organic and flexible, approach to an ongoing cycle  
of capacity development needs analysis, planning, implementation and evaluation. Capacity 
development is defined as the process through which individuals, groups and organizations can improve 
their ability to achieve desired results over time. Strategies and planning for capacity development 
should be results-oriented (Horton 2002; DFID 2003; UNDP 2005; Watson 2005); be focused  
on sustaining improved performance; and, should be focused around the following key parameters:

Capacity development in which area?•	
What is the gap between existing capacity and what is needed to achieve the outcomes?•	
What capacity development strategy/ies need/s to be fostered?•	
What processes need to be used?•	
What outside factors need to be considered?  >•	

Biodiversity assessments require conservation expertise which can often be gained from local community experts
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3.2 Enabling institutional capacity
Building institutional capacity for biodiversity management at the local level is the key to ensuring interventions and outcomes that are sustainable  
in the long-term. Institutional capacity goes beyond organizational structures and the skill of individuals. It also includes perspectives of intra- and inter-
organizational partnerships; as well as the enabling environment; and, the contextual governance system within which organizations (and individuals) 
operate. Capacity needs and requirements must therefore be addressed on three key levels: system or enabling environment; entity or organizational; and, 
individual – including examination of each level of capacity of the perspectives presented in Table 3.1 below. This analysis can help to identify capacity 
development priorities, as well as identify areas where mainstreaming and partnerships may assist to address any gaps.

Table 3.1: Perspectives of capacity on the three levels (after Boesen and Therkildsen 2005)

Capacity 
Levels

System  
or Enabling Environment Entity or Organizational Individual

Perspectives Policy, legal and regulatory 1. 
Institutional arrangements 2. 
Leadership and management3. 
Processes and relationships, including 4. 
accountability
Political economy and incentives5. 
Resources, supply and demand6. 

Strategic leadership and management1. 
Structure2. 
Processes and relationships 3. 
Resources, supply and demand4. 
Program5. 
Motivations6. 

Job requirements and skill levels1. 
Training/retraining2. 
Career progression3. 
Accountability/ethics4. 
Access to information5. 
Personal/professional networking6. 
Performance/conduct7. 
Incentives/security8. 
Values, integrity and attitudes9. 

Morale and motivation10. 
Work redeployment and job sharing11. 
Interrelationships and teamwork12. 
Interdependencies13. 
Communication 14. 

POINT OF INTEREST
Most local governments do not have dedicated 
biodiversity management staff and, even when 
they do, it is crucial to the success of local 
biodiversity conservation initiatives for functions 
and responsibilities to be integrated into the 
plans and mandates of all key line functions.
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> 
Capacity development must be seen as an iterative process and the sustainability of capacity 
development interventions needs to focus on embedding the means for capacity development within 
organizations/networks/partnerships.

Morgan (1998) identifies the following generic strategies for capacity development:

Supplying additional financial and physical resources;•	
Helping to improve the organizational and technical capabilities of the organization;•	
Helping to settle on a clear strategic direction;•	
Protecting innovation and providing opportunities for experimentation and learning;•	
Helping to strengthen the bigger organizational system;•	
Helping to shape an enabling environment; and,•	
Creating more performance incentives and pressures.•	

Capacity development needs to be conceptualized as a long-term process that supports sustained 
improvement in performance in biodiversity management at the local level. It therefore needs to  
be integrated into the early implementation phases of a local authority’s planning process, preferably 
in a specific Local Biodiversity Strategy and Action Plan (LBSAP). 

When the incorporation of biodiversity 
considerations is stipulated in policy and approved 
plans, the task of biodiversity staff is greatly 
facilitated. Affecting plans and policy therefore 
creates an enabling environment and provides 
a tool for driving integration and accountability. 
This serves both to formalize and internalize the 
authority’s approach to biodiversity management. 
As stated by the City of Edmonton  “…strong 
policy and clear administrative direction, 
including well-defined roles and responsibilities 
for the various aspects of conservation planning 
and management, are… critical”. Without a 
conservation approach that is understood by 
all line functions with a potential affect on 
biodiversity, crucial biodiversity management 
activities can be overlooked or under-funded. 

Clearly isolation of biodiversity efforts is not 
desirable. This applies also at the policy and 
planning level, where there is great value  
in embedding biodiversity into the city-wide 
strategy. Liverpool Council in Sydney, Australia 
is in the process of integrating their biodiversity 
strategy into the overall corporate sustainability 
strategy, as demonstrated below. It is suggested 
that biodiversity practitioners prioritize this kind 
of policy and plan-level integration as broadly 
as possible. Once achieved, this will enable 
cooperation with other departments because 
compliance will be an obligation.

Liverpool’s previous Biodiversity Strategy developed in 2003 acted as a stand alone document. The recent review, however, has 
reformatted the document to be more consistent with government standards and thus made it easier to incorporate into Council’s 
corporate policies. This is being facilitated through a Corporate Sustainability Framework which is currently under development. This 
Framework will integrate existing sustainability-based strategies (including the Biodiversity Management Plan) into an overarching 
system. It will help incorporate best practice sustainability into Council’s corporate processes and achieve Council-wide ownership of 
sustainability responsibilities. It will also provide leadership to the community in the area of sustainability and establish a definitive 
link between the annual reporting and corporate planning processes.

This Framework integrates all seven corporate environmental sustainability strategies including the Biodiversity Management Plan; 
Energy Savings Action Plan; Water Savings Action Plan; Greenhouse Reduction Action in Liverpool; Waste Avoidance and Resource 
Recovery Strategy; Sustainable Purchasing Action Plan; and, a Water Quality Monitoring Program under one document.

The Sustainability Framework aims to:

Integrate existing sustainability-based strategies (including the Biodiversity Management Plan) into an overarching framework;•	
Incorporate best practice sustainability into Council’s corporate processes, including procurement;•	
Achieve Council-wide ownership of sustainability responsibilities;•	
Provide leadership to the community in the area of sustainability; and, •	
Establish a definitive link between State of the Environment Reporting and the Corporate Management Plan.     •	

Liverpool City Council Draft Biodiversity Report. 2009.

LIvErPOOL hAs AN INTEGrATED COrPOrATE susTAINABILITy frAMEWOrK

City of Joondalup

Biodiversity Action Plan 2009 – 2019

3.2.2 Integrated plans and policies

The City of Joondalup’s LBSAP

The City of Edmonton feels that both strong policy  
and clear administrative direction are critically important 

in biodiversity conservation

Ci
ty

 o
f E

dm
on

to
n



36  |  Enhancing Capacity Through Mainstreaming & Partnerships   

3.2.3 Communicating the biodiversity message

The following presents some key advice for communicating the biodiversity message to other 
departments, as part of the strategy of aligning capacities for biodiversity conservation. Biodiversity 
management officials need to be available to all departments to provide information, evaluation, and 
advice on biodiversity issues on a reactive basis. A formulated communication strategy for different 
stakeholder groupings to support planning and implementation, however, is essential. Chapter 6 
presents detailed tools for communication strategies, education, participation and awareness.

At the political level, gaining support for biodiversity needs to be founded on the local government 
mandate and also to present a strong business case in terms of social and economic benefits.  
In attempting to communicate the biodiversity message, the drivers should:

Make biodiversity conservation highly visible as an overarching or strategic goal of the local •	
authority, by ensuring the local authority’s participation in international initiatives;
Ensure the involvement of other line functions, in all levels of planning and implementation, •	
for biodiversity projects appropriate to their mandates and roles, through the establishment of  
(or participation in) inter-departmental working groups or committees;
Invite high-level executives from other •	
departments to regular presentations about 
biodiversity, and even on field trips to areas of 
special biodiversity interest;
Be involved in (and contribute to) plans or •	
strategies that could support biodiversity 
management; and,
Provide colleagues in other departments with •	
a copy of this Guidebook, as well as basic, 
summarized information on general, as well 
as local, biodiversity and consider presenting 
tailor-made training courses for interpreting 
biodiversity maps and Geographic Information 
Systems (GIS) layers.

Various City officials and agencies of São Paulo meet to discuss environmental issues in the city

Ci
ty

 o
f S

ão
 P

au
lo

Governance systems are not uniform globally 
and the mandates of local government may, 
or may not, specifically include biodiversity 
management. Experience from local government 
shows that regardless of these issues, dedicated 
human capacity is essential to adequately drive 
biodiversity initiatives. Ideally this capacity 
should be positioned in such a way that it can 
influence and align capacity from relevant line 
departments. Edmonton found that biodiversity 
planning and management occurring from  
a ‘satellite’ office, set apart from the planning 
process, or as an afterthought to more 
conventional planning approaches, was not 
successful. This approach inevitably resulted in  
a fragmented ecological network, loss of 
important habitat, and degradation of biodiversity. 
This re-iterates the importance of mainstreaming 
biodiversity, and integrating it into the processes 
of local government, through the physical and 
institutional positioning of biodiversity staff. 
The City of Cape Town’s Biodiversity Report 
(2008) notes “…the recent consolidation of 
conservation planning and management under 
the Biodiversity Management Branch, nested 
within the City’s Environmental Resource 
Management Department, will facilitate the 
future implementation of strategy into action.”

Notwithstanding the existence of integrated, or 
even well-capacitated structures it is probably 
still necessary to facilitate integrated planning 
and implementation through inter-departmental 
working groups or committees. In Joondalup, 
despite the fact that the municipality is structured 
in a way that provides for the functional delivery 
of services, on many occasions cross-functional 
teams are formed to undertake a particular 
project. In Edmonton, the split between planning 
and management functions within the City 
necessitated operational working committees.

3.2.4 Influencing management structures for biodiversity management
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3.2.5 Becoming a signatory to international agreements

Formal, signed agreements are another good way for local authorities to remain committed to biodiversity conservation at the highest political level. For example 
ICLEI’s LAB Program stipulated, as a condition of participation, that local authorities sign the Durban Commitment, a concise yet comprehensive commitment 
to the basic principles of biodiversity conservation by local government which was compiled with the input of the 21 LAB pioneer local governments in 2008 
(see inside of front cover for full document). Its clauses are a good example of the kind of commitment likely to be desired from a municipality as a whole. 

More specifically the Durban Commitment declares 
signatories’ intentions to:

Regularly publish biodiversity reports on the state •	
of biodiversity within their administrative area and 
progress in protecting biodiversity, which will stand  
as public record;
Contribute towards the formulation of globally-•	
relevant local authority biodiversity good practice 
guidelines;
Develop and implement a long-term local biodiversity •	
strategy for their administrative area and governance 
practices;
Remain committed to ongoing implementation  •	
of that long-term local biodiversity strategy through 
the enactment of guiding policies;
Actively engage with, and ensure participation  •	
and involvement of, all stakeholders;
Actively participate in the ICLEI LAB Initiative as the global •	
network of local governments for biodiversity; and,
Support efforts to promote greater recognition  •	
by national governments and international bodies  
of the critical role local government plays in protecting 
biodiversity at the local and global level. 

In many cases it could take some time to change high-level internal policies and plans. Signing onto 
existing declarations can assist in such cases and help push forward the internal biodiversity agenda. 
The integration of biodiversity into management goals and objectives however, should be constantly 
pursued. King County found that this tends to occur most conspicuously during updates to their King 
County Comprehensive Plan and to environmental ordinances and regulations. This means that these 
updates are the ideal time to make sure that biodiversity gets a strong and strategic representation.

Other mechanisms can also be used as catalysts to mainstream biodiversity into the municipal agenda, 
and can result in biodiversity forming part of policies and plans. For example the City of Nagoya believes 
that hosting the 10th  Congress of the Parties (COP) of the Convention on Biological Diversity (CBD),  
in 2010, will serve as a key step (despite being a once-off event) for achieving the goal of becoming 
‘the Environment Capital’ of Japan and working towards biodiversity conservation as an ongoing 
endeavor across city functions.      

The City of Tilburg signing the Durban Commitment
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Acknowledge accountability and responsibility for the health and well-being  •	
of communities through protecting, sustainably utilizing and managing biodiversity;
Recognize the role of biodiversity as the foundation of our existence, underpinning  •	
all of our community’s needs;
Recognize that biodiversity is increasingly under pressure;•	
Recognize the impacts of climate change on biodiversity pattern and process;•	
Recognize that future sustainable development and human well-being are dependent •	
on our ability to meet the biodiversity challenges we face;
Recognize that it is our collective responsibility to reverse the current trends  •	
of biodiversity loss;
Recognize that local government, which works most closely with communities and •	
biodiversity, has a critical role and responsibility (globally, nationally and locally)  
to ensure that biodiversity is conserved, protected, restored and sustainably used for 
the benefit of current and future generations;
Commit to promoting, increasing and enhancing biodiversity within their administrative •	
area; and,
Recognize that their ecological footprint extends beyond their administrative area, •	
and therefore commit to integrating biodiversity considerations into all aspects  
of governance and development planning. 

The Durban Commitment recognizes the role of biodiversity as the foundation of human’s existence, 
underpinning all of community’s needs (photo: Indonesia)
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Biodiversity management personnel in local government are responsible for the direct management  
of biodiversity. However, many local governments do not have dedicated staff and even when they  
do, it is crucial to the success of biodiversity management to integrate its principles throughout all line 
functions of local government. 

The following sections explore ways of changing common practice to accommodate biodiversity,  
and means of entrenching biodiversity management in local government, by drawing on examples from 
the LAB Program’s Pioneers and other local governments.

3.3.1 Influencing policies and plans of other line functions

Engaging and incorporating biodiversity into the plans of other line functions is essential and most 
helpful at the earliest possible stage. Ideally this process of providing comment should be formalized. 
In Liverpool, Australia, for example, there is a formal referral process for all planning matters (such  
as masterplans, rezonings and development applications) which require the consideration of ecological 
issues. In Walvis Bay the municipality has introduced a system, where all proposals for development 
are circulated to the Environmental Management Section for evaluation of potential impacts on 
biodiversity and the environment as a whole. In the eThekwini Municipality (Durban), the Environmental 
Planning and Climate Protection Department (EPCPD) reviews all relevant draft legislation and submits 
comments as part of the public participation process. 

3.3.2 Changing how we view local government structures and functions

Biodiversity management is not only about the direct actions of biodiversity or environmental staff but is also dependent on the extent to which other key 
departments consider biodiversity management as integral to their activities. In the words of an official from the City of Edmonton, “much of (our) success  
in biodiversity protection is due to the fact that environmentally-responsible operations have become routine practice for many City departments”. Some of 
the ways in which Edmonton has achieved this are demonstrated by the case example below in which the biodiversity functions are integrated into those 
of key departments. Similarly, North American neighbors King County, have the philosophy that each department and division should have objectives for its 
work, specific to the biodiversity goal.

POINT OF INTEREST
Biodiversity is affected by almost every service 
function undertaken by local government. 
Integration of biodiversity management across 
functions of local government is therefore,  
in most cases, the most important institutional 
aspect of biodiversity conservation in the urban 
context. To achieve this, biodiversity practitioners 
must raise the awareness and build the capacity 
of other staff.

Estuarine area in Walvis Bay 
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BIODIVERSITY PROTECTION ACROSS LINE FUNCTIONS IN THE CITY OF EDMONTON
BRANCH AND MANDATE BIODIVERSITY PROTECTION FUNCTION

Parks:
To develop, manage and preserve parks and open spaces.

Public education about the value of our natural systems, including what Edmontonians can do to contribute to urban biodiversity •	
(e.g. through boulevard and yard ‘naturescaping’).
Partners in Parks program, geared toward “encouraging Edmontonians’ involvement in beautifying our community,” including  •	
the stewardship of natural areas.
Responsible for the management of natural areas.•	
Naturalization Master Plan: governs the naturalization of Edmonton’s parks and roadways.•	
Reduction of pesticide use, both in City operations and through public awareness programs.•	
Urban Parks Management Plan: guides the acquisition, development, maintenance, preservation and use of parkland in 2006-•	
2016. It provides strategic direction for all river valleys and ravine parkland as well as all school and park sites outside the river 
valley. This plan includes natural areas as a typology of park in the City of Edmonton.

Drainage Services:
To ensure the proper disposal of City domestic sewage, 
industrial wastewater and stormwater.

Water Quality Strategy: emphasizes the naturalization of stormwater management facilities – improves the quality of water •	
through natural filtration, increases urban wildlife habitat.
Two full-time positions dedicated to conservation from a drainage perspective, both senior engineering positions.•	
Commitment to the creation of constructed wetlands, which manage storm water •	 in situ and can provide habitat and promote 
biodiversity.
Creation of Area Master Plans and Neighborhood Design Reports for watershed management.•	

Planning and Policy Services:
To enforce building bylaws, develop long-range strategies 
for sustainable growth, provide planning advice  
and administer assessment and taxation services.

Environmental Planning Unit: provides support and advice on planning approvals that involve environmental issues, including •	
oversight of environmental reviews of natural areas in the city’s River Valley and ravines.
Development of City’s Municipal Development Plan – includes “preservation and enhancement of the natural environment”  •	
as a priority area, was recently amended to further facilitate the protection of natural areas.

Development Compliance:
Responsible for implementing bylaws and regulations 
representing community standards as set by City Council.

Implementation of Edmonton’s Zoning Bylaw, including the ‘A’ Metropolitan Recreation Zone to preserve natural areas and •	
parkland along the river, creeks, and ravine, the North Saskatchewan River Valley and Ravines System Protection Overlay, to protect 
the integrity of these areas, and the Natural Area (NA) Zone that protects natural areas by significantly limiting development rights.

Waste Management:
To collect and process waste and recyclables generated 
by single and multi-family households; providing waste 
disposal services for residential and business sectors  
at the Waste Management Centre.

Waste Management Centre of Excellence: North America’s largest collection of sustainable waste processing and research facilities.•	
An engineered sanitary landfill has been converted to parkland, and a five-hectare wetland on site is maintained as natural habitat •	
for waterfowl, deer and other local wildlife.
Coordinates the City’s litter reduction program, Capital City Clean Up.•	
Operates Eco Stations, Recycling Depots and a Reuse Centre.•	
Non-recyclable waste is composted and used in landscaping, agriculture, erosion control, and forest recovery. •	

Recreation Facilities:
To lead in the development and delivery of outstanding 
neighborhood, recreation, social, cultural, fire  
and emergency medical services and facilities.

Administers the Muttart Conservatory, Edmonton’s premier horticultural attraction.•	
Administers the Edmonton Valley Zoo, which has an increasingly strong conservation focus.•	
Administers the John Janzen Nature Center, which offers programs, events, exhibits and information to encourage awareness  •	
and understanding of nature in an urban setting. The John Janzen Nature Center was the first urban nature center in Canada,  
and the first municipally-operated nature center in North America.

Corporate Properties:
Stewardship of the City of Edmonton’s lands and buildings 
through innovation, leadership and service.

Negotiates purchase of land containing natural areas.•	
Develops strategies for land acquisition.•	
Develops land with a focus on the City’s priorities including sustainability and preservation.•	

City of Edmonton Biodiversity Report. 2008.

3.3 Mainstreaming biodiversity throughout local 
government sectors
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Awareness of the importance of biodiversity 
to society is not yet broadly understood and, 
in many instances, biodiversity management 
is not recognized as an important issue by 
most line functions in local government. The 
role of the biodiversity practitioner in local 
government must therefore include:

Being an advocate for biodiversity •	
at the city level , informing al l 
departments of its importance and the 
need to consider and incorporate such 
considerations into their work; and,
Providing the appropriate information •	
and technical support required to 
incorporate biodiversity conservation 
into their work.

Refer to Chapter 6 for detailed guidance 
on communication, education, participation 
and awareness strategies.

The mandate of Edmonton’s Parks Branch is to develop, manage and preserve parks and open spaces
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3.3.3 Integrating biodiversity considerations into land-use planning

Development and service delivery can often involve the transformation of natural habitats or interruption of natural ecological processes. Development within 
urban areas is inevitable, however, land-use planning should proactively seek to take cognisance of the ecological importance and sensitivity of biodiversity 
resources. The following provides a brief overview of mechanisms to integrate biodiversity information into land-use planning and management and development 
control. These aspects are dealt with in more detail in Chapter 4.

Biodiversity maps

Biodiversity maps exist for many local 
administrative areas, in varying degrees of detail. 
Biodiversity maps can include ecosystem types, 
level of threat or sensitivity, and priority for 
conservation. The way in which information is 
presented varies around the world, depending on 
the scale of information and norms and standards 
of the country’s biodiversity conservation systems. 
Ideally, local biodiversity maps should represent 
the outcome of a biodiversity conservation 
planning analysis that should conform to the 
norms and standards set at a national or regional 
level. This enables the clear identification of the 
national, or regional, significance of the selected 
or prioritized biodiversity components. Usually, 
the result of such analyses is a selected and 
prioritized network incorporating both terrestrial 
and aquatic (and in appropriate instances, 
coastal and marine) biodiversity areas, often 
depicted spatially as nodes and corridors.

Land-use planning needs to take into account the surrounding biodiversity  
(photo: Hangang Bamseom and Yeouido buildings, Seoul) 
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Incorporating a biodiversity layer into spatial plans 

Identifying biodiversity priorities and making this information easily accessible to planners will improve their proactive consideration in planning processes. 
Very few local governments have policies in place to ensure that biodiversity is one of the factors that is always considered in planning. It is therefore  
up to the biodiversity staff to make planners aware of the information contained in biodiversity maps; to inform them of its importance; and, to consistently 
drive the process of biodiversity being incorporated as a consideration in the planning process.

Acknowledging that land-use planning needs to integrate social, environmental and economic aspects, it is often most helpful to provide a biodiversity ‘layer’ of 
spatial information (a biodiversity map) at the earliest possible stage of the spatial planning process. Computerized GIS maps are usually used for this purpose. 

Example: Ekurhuleni: Vegetation Types

KEY

  Ekurhuleni Boundry

  Altered/Urban

  Andesite Mountain Bushveld

  Carltonville Dolomite Grassland

  Eastern Highveld Grassland

   Egoli Granite Grassland

   Gold Reef Mountain Bushveld

  Rand Highveld Grassland

  Soweto Highveld Grassland

  Tsakane Clay Grassland

  Water Courses and Pans

  Wetlands and Wet Grassland
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3.3.4 Land-use management

Land-use management and development control decision making

Even when municipalities begin to treat biodiversity as a standard consideration in land-use planning, 
there are likely to be many cases in which development proposals will conflict with the biodiversity 
priorities. In some cases, development may be undertaken by the municipality itself, although in most 
cases it is other entities – companies or individuals – who wish to develop land. Development control, 
and related decision processes, should explicitly enable the consideration of biodiversity – as well  
as how a decision, and its associated conditions, should correspond with the biodiversity importance  
of the specific areas. Liverpool City Council in Australia for example, have established a system whereby 
incorporation of mapping from their Biodiversity Management Plan onto their Council’s internal GIS 
acts as a trigger to refer issues through to the Natural Resources Planner. A further example is provided 
in the eThekwini Municipality (Durban) case study below.

In South Africa local governments are obliged to draw up an integrated development plan (IDP) every five years detailing how their 
local authority will be managed. The IDP is accompanied by a spatial development framework (SDF) which is essentially a spatial 
representation of the land-use planning component of the IDP – a map showing desired patterns of land use, directions of growth, 
urban edges, special development areas and conservation worthy areas. Although this mechanism does not have power over existing 
land rights, it provides a regularly adjusted goal for the optimal use of land in each administration, considering social, economic  
and environmental aspects.     

In the eThekwini Municipality (Durban), development 
applications are routinely referred to the Environment Planning 
and Climate Protection Department (EPCPD). In addition,  
all developments that require environmental authorization  
in terms of National EIA regulations are made to the provincial 
Department of Agriculture and Environmental Affairs (DAEA), 
and the municipality provides comment on these. Applications 
to undertake mining activities, which are also commented 
on by the EPCPD, are made to the national Department  
of Minerals and Energy in terms of the Mineral and Petroleum 
Development Resources Act (Act 28 of 2002). Regulations, 
including those dealing with the environment, have been 
promulgated in terms of this Act. All development applications 
received within, or adjacent to, the eThekwini Environmental 
Services Management Plan (EESMP) (i.e. the open space spatial 
plan) are circulated to the EPCPD for review. Each planning 
office within the municipality has been supplied with copies 
of the EESMP spatial plan so that planners can determine  
if an application requires environmental review.     

eThekwini Municipality Biodiversity Report. 2007.

sOuTh AfrICAN LOCAL GOvErNMENTs, IDPs AND sDfs

EThEKWINI MuNICIPALITy ENsurEs ENvIrONMENTAL sTAff INPuT INTO PrOPOsED DEvELOPMENT PLANs

Land-use plans most often set out land-use 
policy without specific regard for existing rights 
or ownership in order to encourage sustainable 
urban structure and growth patterns. The mere 
incorporation of biodiversity considerations 
into a city spatial framework or land-use 
plan therefore may not enable long-term 
conservation of priorities. Chapter 5 presents 
mechanisms for implementing biodiversity 
conservation, however, the incorporation of 
environmental and biodiversity requirements 
into land-use management and development 
control through authorization mechanisms, such 
as Environmental Impact Assessments (EIAs),  
is becoming common practice globally.

EIAs are increasingly becoming common practice with developments in ecologically-sensitive areas
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Sand mining at Kwaximba, eThekwini Municipality, South Africa
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Enhancing biodiversity within developed areas

The previous sections discuss biodiversity 
protection by means of protecting high 
biodiversity priority land from being developed.  
A secondary, but also important tool for 
biodiversity conservation is to ensure that 
developments that are already approved  
or already exist use biodiversity-friendly principles 
in their design and maintenance. Such measures 
may include:

maximizing the amount of green space that •	
has the potential to support biodiversity  
and avoiding, as far as possible, disturbance 
of existing natural habitats;
ensuring adequate development set-backs •	
for rivers and wetlands and incorporating 
these into design as features of the 
development; and,
using a diversity of species that are native •	
to the area, for landscaping, thus creating 
habitat for indigenous fauna and resulting 
in lower maintenance requirements, such  
as inputs of water, fertilizers and pesticides.

Mobility and infrastructure planning

The planning of mobility (transport) systems and infrastructure can also have a significant effect  
on biodiversity and is therefore also an area where consideration of biodiversity and incorporation 
of biodiversity management are important. Roads tend to act as barriers to the dispersal of animals 
and plants and interrupt ecosystem processes, for example by altering water flow. Sound planning  
of roads can help reduce the fragmentation of valuable local habitats. Wise urban mobility planning that 
integrates different means of public transport can reduce the need for more and wider roads. This helps 
to prevent habitat fragmentation, as well as helping to reduce air pollution. When extremely important 
or fragile habitats are involved, and in cases where the local authority is able to afford it, it may even 
be necessary and possible to construct ‘green bridges’. ‘Green bridges’ are constructed as movement 
pathways for fauna. Designed with adequate width and appropriate shape (funnel) they channel the 
safe movement of fauna over roads. As many as 32 ‘green bridges’ had been built in Germany by 
2002, and projects in neighboring Austria have provided helpful information for the management  
of this innovative solution (Woess et al. 2002). Similarly, ensuring that roads include biodiversity-friendly 
stormwater management design can play a significant role in maintaining ecosystem functions. 

The diversity of native vegetation next to roads in road reserves, on sidewalks, traffic islands and bicycle paths can contribute to the aesthetics of traffic 
infrastructure, as well as to cleaner air and the preservation of biodiversity. Such areas create green corridors, which can function as habitat for animals such 
as insects and birds, and facilitate their movement between larger patches of natural vegetation.

 

For developments that already exist, it is important to maximize the amount of green space around the buildings  
that can support biodiversity (photo: Bonn)

Francesc Macià square  
in Barcelona supports a rich flora 
and fauna on its traffic island 
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Green bridges allow for the safe movement of fauna  
in areas where movement is often unsafe due to roads. 

(photo: Anthony Henday Drive, Edmonton)
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3.3.5 Influencing service delivery

The challenge to sectors of service delivery, such as stormwater management and waste treatment,  
is to find ways of avoiding or minimizing impact on biodiversity in implementing their mandates. Service 
departments routinely have the responsibility for managing substantial tracts of land which, if managed 
strategically, can significantly contribute to biodiversity conservation while still meeting service delivery 
requirements. There is thus a strong motivation for driving an ecosystem services-oriented approach 
to municipal service delivery. The more nature’s services are facilitated, the easier the delivery of many 
municipal services becomes. Some of the more pertinent examples are illustrated below.

Water provision and purification

In many cases the water that supplies towns 
or cities comes from mountain catchments 
surrounding them. Catchments covered  
in natural vegetation allow water to flow into 
rivers and dams without erosion and siltation 
of the rivers and dams. Without this vegetation 
erosion can be severe, necessitating costly 
artificial filtration and purification procedures. 
Non-native vegetation can perform the same 
function but causes problems of its own, 
including extracting excessive amounts of water, 
increasing the risk of fire (and thereby erosion of 
bare soil) or otherwise disturbing the ecology of 
catchments, to the detriment of water quality and 
supply. These catchment areas therefore need to 
be carefully managed and this is most effectively 
done by simply preserving natural vegetation.

Healthy native vegetation in wetlands and along rivers is preferable to concrete canals to channel 
water, from both a biodiversity point of view and a water purification point of view. Wetland  
and riverside vegetation also plays the very important role of limiting the effects of flooding,  
by slowing the speed of water and acting like a sponge, absorbing some of the water that 
comes down the river.

Significant service cost savings can be made through protecting biodiversity  
in source catchments such as is illustrated by the New York example below.

Parks

Parks in towns and cities are usually managed for the primary purpose of recreation for citizens. Park 
management typically involves the maintenance of lawns and flower beds with flowers that are selected 
primarily for their aesthetic appeal. The challenge for biodiversity practitioners is therefore to influence 
park management policy to incorporate indigenous plantings into design in ways that enhance the 
recreational value of parks. Further, policy influence is required to employ maintenance regimes which 
approximate more of a ‘benign neglect’ approach to emphasize natural elements of the landscape, 
rather than employing an intensive manicuring regime (Poynton and Roberts 1985).

Park management should encourage the planting of indigenous vegetation (photo: Tasmania)
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Ci
ty

 o
f C

ap
e 

To
w

n

The Catskills/Delaware watershed provides 90% of the drinking water for the New York City metropolitan area. Historically,  
the watershed has produced high quality water with little contamination, but increased housing developments, septic systems, 
and agriculture caused water quality to deteriorate. By 1996, New York City had two choices: build a water filtration system  
at an estimated cost of up to US$ 6 billion or protect its major watershed. When possible in environmental decision making, 
policymakers should use economic valuation as a way to quantify the trade-offs in a policy choice. In order to protect the Catskills 
watershed, measures were taken to help limit further development, improve sewage systems, and reduce the impact of agriculture 
by using less fertilizers and building up riparian zones along river banks at a total projected investment of about US$ 1-1.5 billion. 
New York City water managers chose to protect the watershed.     

National Academy of Sciences 2004. http://dels.nas.edu.

NEW yOrK rECOGNIzEs ThE uTILITy Of MOuNTAIN CATChMENT vEGETATION
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Waste treatment

The waste management sector, including the 
functions of wastewater treatment and solid 
waste disposal, has the potential to avoid 
negative impacts and enhance contributions 
to biodiversity conservation. This may include 
ensuring efficient functioning of infrastructure  
to assure effective treatment and nutrient 
retention, which in turn avoids nutrient 
overload in soils and streams, thereby protecting 
terrestrial and aquatic habitats. Vegetation can 
be used to filter and treat wastewater, resulting  
in increased areas for biodiversity. The Drainage 
Services Department of the City of Edmonton, 
for example, emphasizes the naturalization 
of stormwater management facilities, which 
improves the quality of water through natural 
filtration, while increasing urban wildlife habitat. 
They are committed to the creation of constructed 
wetlands, which manage stormwater in situ while 
providing habitat and promoting biodiversity. 
Edmonton has a similarly innovative approach 
to the treatment of solid waste, demonstrated 
by an engineered sanitary landfill having been 
converted to parkland, and a five-hectare 
wetland on site is maintained as natural habitat 
for waterfowl, deer and other local wildlife. 

Buffer zones of land surrounding landfills are 
necessary and are off-limits (due to safety risks 
such as subsidence and gas explosions), but are 
often perfectly suitable for biodiversity. Similarly, 
capped sections of landfills can be rehabilitated 
to support biodiversity. Wastewater treatment 
works can serve as a utility and still support 
biodiversity. In Cape Town, the Strandfontein 
sewage works (380 ha) supports a bewildering 
diversity of bird species and is an outstanding 
bird-watching site.

Housing

A strong case can be made for proactive provision of land for housing as a strategy for avoiding informal uptake of land which is important for biodiversity. 
Furthermore, when informal settlement occurs on inappropriately sited land, for example within flood prone or waterlogged areas, this may result in health 
impacts to communities who are already at high risk. It is not only the selection of land that is important but also the way that it is used. People benefit from 
access to well-managed open spaces for recreation and relaxation, which provide relief from dense urban form. Further, in African cities such spaces may 
provide for cultural practices, including initiation rites and well-managed harvesting of plant materials.

3.3.6 Procurement

The selection of goods and services that have a potential effect on biodiversity is by no means limited to procurement by biodiversity management staff –  
it extends to every department in local government. Sometimes the link between procurement and biodiversity is not so obvious. For example, it can be  
as indirect as selecting the most energy-efficient IT equipment, thereby contributing to lowering the rate of carbon emissions, thereby decreasing contribution 
to climate change, which affects most biodiversity (this example illustrates the links between biodiversity and other aspects of sustainability, which was 
discussed in detail in Chapter 2). 

The LEAP (Local Authority Environmental Management and Procurement) Toolkit (www.leap-gpp-toolkit.org/) provides detailed guidelines for purchasing and 
supporting producers and service providers etc. that are the most environmentally appropriate. Increasing the share of ecologically-sustainable purchased 
goods (e.g. certified environmentally-friendly products) can effectively decrease the pressure on global biodiversity. Some further examples are:

The City of Edmonton’s Drainage Services Department encourages the naturalization of stormwater management 
facilities, which improves the quality of water through natural filtration, while also increasing biodiversity
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POINT OF INTEREST
Local governments are major consumers  
of goods and services. For example 
European Union (EU) public authorities are 
estimated to have a combined purchasing 
power of over €1 trillion which translates 
into approximately 15% of EU gross 
domestic product (GDP). With its purchasing 
power and influence, local government can 
therefore have a great influence and set  
an example to others through i ts 
procurement choices. 

LEAP Toolkit: www.leap-gpp-toolkit.org/.

Reducing the need for products as much as possible, for example running paperless computer-•	
based document management systems; 
Eliminating the use of unnecessary deodorizing products, choosing the most environmentally-•	
friendly cleaning products so that grey water from buildings has a less detrimental effect  
on wastewater systems and the biodiversity; and,
Choosing high quality products that last longer and work better, thereby reducing waste.  •	
Even though these may cost more initially, by lasting longer they save money and effort.

See the ICLEI Procura Plus Manual for more information on this topic.

Goods (such as pens, peak caps etc.) produced from recycled waste products
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Pelicans at Strandfontein, City of Cape Town
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3.3.7 Social responsibility

The aims of social responsibility or upliftment projects can in many cases be fulfilled while fulfilling the 
aims of biodiversity management projects. A good example is Liverpool (in Sydney, Australia) Council’s 
Sustainable Environment and Health and Community Planning Units’ cooperative work on a number  
of projects for the improvement of community and environmental health. This includes access to resources 
such as community parks and bike paths integrated with interpretive signage about the local environment; 
or community art projects and school gardens that are created with an environmental focus.

In South Africa, large public works programs such as ‘Working for Water’, which involve local 
government, provide work opportunities to unemployed people to eradicate invasive vegetation and 
restore native ecosystems. The benefits of this approach are threefold: poverty alleviation through work 
and training opportunities; biodiversity conservation; and as the title suggests, protecting a precious 
resource – water – from thirsty invasive plants species. See the Working for Water website for further 
information: www.dwa.gov.za/wfw/.

These examples illustrate how social upliftment work can be used as a collaborative tool, in some 
cases to work together with other municipal departments and therefore also a way of bringing home  
the importance of the biodiversity message to those individuals. 

3.3.8 Urban construction and restoration

Green architecture and building are large and growing fields and there are many ways in which buildings can be designed to be far more energy-efficient, 
which has an indirect effect on biodiversity at the global scale. There are, however, measures that can be taken to make structures specifically and directly 
more biodiversity-friendly.

Green rooftops

Rooftops are often wasted space. Cities around the world have reclaimed this space for the benefit of people and biodiversity. Green roofs contribute to the 
regulation of a city’s climate by replacing reflective surfaces and decreasing the amount of stormwater runoff. They may be used for urban agriculture but 
can also showcase biodiversity, while providing green space for relaxation. For information on green roofs and how to create one see the May 2008 issue  
of Scientific American, available at www.sciam.com/.

Industry association, Green Roofs for Healthy Cities has recorded an increase in green roofs planted and the trend is growing. Modern green roof technologies 
originated in Germany. Tokyo has passed a law requiring new buildings to devote at least a fifth of their rooftops to greenery. Seoul is another world leader 
when it comes to green rooftops, as demonstrated by the following example.

Since 2000, the City of Barcelona has included sustainability criteria in its day- 
to-day work and also in public procurement processes. Given the City’s political interest 
in improving sustainable procurement practices, its Environment and Sustainability 
Department adopted an Institutional Declaration that urged the Council to contribute 
to the protection of ancient forests, to not use illegally-felled timber and to promote 
the purchase of certified timber. The Council’s Responsible Timber Procurement  
Policy was then implemented, first as a Government Measure and then as a Mayoral 
Decree (approved in July 2004). The Decree established a non-exclusive system  
of certification of sustainable forest management as tendering criteria for all public 
procurement processes.     

Barcelona Draft Biodiversity Report. 2009.

ThE CITy Of BArCELONA’s rEsPONsIBLE TIMBEr PrOCurEMENT POLICy
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Interpretive signage installed as part of the Plant  
it for Real Project at Ireland Park,  

Elouera Reserve in Liverpool
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Refreshment stand at the Barcelona beach, 
constructed with certified timber 

Seoul City has been making efforts since 1986 to secure green space in the 
downtown area by expanding parks and planting 10 million trees. In Seoul, 
land is a scarce resource and since 2002 a project has also focused on rooftops 
to enable further expansion of green spaces. This involves the establishment 
of green spaces, ecological ponds, and similar places on building rooftops 
with at least 99m2 available for planting. Plans have been drawn up to create 
green rooftops on a total of 449 buildings (180,000m2) between 2002  
and 2010. After structural safety assessments, the most appropriate method 
of planting is determined and green rooftops are established. Installing green 
rooftops is sometimes presented as a condition for approval of construction 
of new buildings. By 2007, green rooftops were established on 71 private 
buildings (28,898m2) and 41 public buildings (16,285m2).     

Seoul Biodiversity Report. 2009.
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The green rooftop in the Bethel Montessori Kindergarten, Seoul
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3.4.2 Relationships with other local governments

Partnering with neighboring local governments

Neighboring local government partnerships are frequently essential because they allow, and are often 
the result of, joint management of adjacent land and other natural assets such as river catchments.  
For example the City of Joondalup, in Western Australia, has partnered with neighboring council, 
Wanneroo, around various projects that require a coordinated, cross-boundary approach. Together 
these councils are responsible for the Yellagonga Integrated Catchment Management Plan, set up for 
the sustainable planning and management of resources within the Yellagonga Catchment, one result 
of which will be to improve the health of the Yellagonga Wetlands. In Europe, the City of Barcelona has 
developed partnerships between nine different municipalities to work towards managing Collserola 
Park, a green breathing space for this huge urban area.

Collserola Park, with its forests and other mediterranean vegetation formations, is one of the flagships of Barcelona’s natural environment

Barcelona has devised protocols that both restore buildings 
and conseve biodiversity as seen by this installation  
of an artificial kestrel nest in a building restoration 

Restoration of built heritage

In the more developed towns and cities of the world, structures of significant heritage value often 
require restoration. Many of these structures form important habitat for biodiversity and the restoration 
procedure can provide a threat to animals and plants that use the structure. For example in Barcelona 
it was noted that swifts lose breeding holes when they are covered by rain walls, which are used 
increasingly in building restoration work. The city has devised protocols to enable both the restoration 
of structures and conservation of relevant species.

In some local authorities there is an established legal responsibility to determine the presence  
of protected species before building work commences, and to require mitigation as part of the 
restoration work program.      

3.4 Nurturing partnerships and creating networks of capacity
3.4.1 Why forge partnerships?

Partnerships are essential where biodiversity  
is a shared mandate, between different spheres 
of government or, for resources that cross 
jurisdictional boundaries. Local government 
is therefore often dependent on support from 
public sector partners, be these regional or 
national. Learning and support can be effectively 
facilitated by local government networks for 
biodiversity involving distant partners, such 
as the LAB Program. Partnerships outside  
of the public sector, for example, with academic 
institutions, NGOs, communities, and the private 
or business sector can significantly strengthen 
biodiversity conservation initiatives. In some 
instances the success of biodiversity conservation 
initiatives is directly dependent on such working 
partnerships.

As nurturing and maintaining partnerships 
requires significant effort, it is fundamentally 
important to understand from the outset, if (and 
why) a partnership should be forged. Further, 
it is also essential to understand the nature  
of the partnership. Will the partnership be aimed 
at giving effect to joint decision making, co-
management responsibilities, and collaboration 
– or will it simply be a helpful exchange of 
information and learning between parties? 
Each of these approaches to partnerships 
requires different levels of effort and resources 
to maintain. Partnerships may require dedicated 
bodies to enable co-ordination and facilitate 
collective working. For example, the Île de France 
regional authority has set up theme commissions, 
related to biodiversity, with the regional partners 

(associations, federations, large companies, 
local authorities, and public establishments) for  
the purpose of drawing up a regional charter  
for biodiversity around common objectives.  
In addition, it has adopted a financial 
assistance and grants scheme  
in order to assist its partners  
i n  t h e i r  b i o d i v e r s i t y 
protection actions.
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Signing of the wetland agreement between Nagoya  
and Greater Geelong on 22 May 2007

Partnering with distant local governments

Long-distance partnerships may be focused on specific issues or projects and therefore may be of 
limited duration. The most common form of non-neighbor city partnership is of a more long-term kind 
– that of ‘twin’ or ‘sister’ towns or cities (see www.sister-cities.org/ for an example). A sister city, county 
or state relationship usually becomes official with a signing ceremony of the top-elected officials of the 
two local jurisdictions. This enables joint working on common issues such as climate change mitigation 
strategies, or an issue that is shared fairly uniquely by the two cities involved, for example protection  
of habitat for migratory bird species.

Well-resourced cities may provide support through partnership to less resourced local governments such 
as demonstrated in the relationship between the City of Nagoya and Sri Lanka, which enables training  
of government officials (City of Nagoya Biodiversity Report 2008).

Another example of a sister-city relationship is that between Joondalup and Jinan in China described below.  >

Every year, migratory birds fly between breeding and wintering 
grounds. Wetlands, in particular, serve as feeding, breeding, and 
resting grounds for migratory birds. Because migratory birds 
travel across national borders, conservation of wetlands requires 
international cooperation.

On May 22, 2007, the International Day for Biological Diversity, 
the City of Nagoya in Japan and the City of Greater Geelong 
in Australia signed a wetland protection agreement. Both cities 
will promote exchanges of information and personnel to work 
together on conserving and utilizing wetlands.     

City of Nagoya Biodiversity Report. 2008.

The City of Joondalup has a sister-city relationship with Jinan, the capital city  
of Shandong Province on China’s rapidly growing east coast, and is strategically 
located as a transport hub between Beijing and Shanghai. The City of Joondalup 
Council endorsed a Strategic Relationship Plan with Jinan in 2006. The Plan has  
a key focus area of environmental exchanges between the two cities. It is through 
the Plan and the sister city relationship that Joondalup and Jinan will learn 
and share information and ideas that support the protection and preservation  
of natural environments. 

Sister City Garden Project:  The Cities of Joondalup and Jinan are currently 
developing concept designs for an Australian native garden to be constructed 
in the Jinan Botanical Gardens. The project will showcase the biodiversity  
of plants that exist in the natural areas surrounding Joondalup. In future years, 
Joondalup will develop a sister-city Chinese garden to symbolize the relationship 
between the two cities and to better understand the biodiversity of the two 
global regions.

In their relationship plan they have developed the following focus areas so that 
outcomes of the relationship can actually be measured:

NAGOyA AND GrEATEr GEELONG PArTNEr fOr sPECIEs AND WETLAND PrOTECTION

JOONDALuP AND JINAN sIsTEr CITy rELATIONshIP
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OUTCOMES OBJECTIVES STRATEGIES PERFORMANCE MEASURES

The two cities are environmentally 
responsible in their cooperations

To develop environmental awareness 
between the two cities

Encourage collaboration in environmental 
research through the tertiary institutions 
of the two cities and provide civic support 
to those institutions that engage in cross-
international research programs

The level of environmental awareness 
measured annually

To identify opportunities for sharing 
knowledge on environmental issues facing 
both cities

Facilitate discussions between  
the two cities and their key environmental 
representatives to explore opportunities  
for knowledge exchange

City of Joondalup Biodiversity Report. 2008.
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An important tool for biodiversity 
protection is the designation of an 
Environmental and Municipal Reserve,  
a power granted to municipalities of the 
province of Alberta, Canada, through 
the provincial Municipal Government 
Act (MGA).

However, the MGA provides only limited 
authority to Albertan municipalities to 
protect natural areas. Municipalities can 
dedicate 10% of the net developable 
area as Municipal Reserve for municipal 
purposes such as schools, playing fields 
and other parks. Edmonton can dedicate 
up to 2% of this land for natural areas 
when new neighborhoods are being 
planned. Cities can also dedicate lands as 
Environmental Reserve in the subdivision process to protect hazard lands such steep slopes, flood plains and some wetlands. Beyond 
these limited tools, Albertan municipalities are quite restricted in their ability to protect ecologically significant land. For example, the 
City cannot compel a landowner to protect a forest if it is on private land.

The City has taken action to improve this situation by working with the Alberta Urban Municipalities Association (AUMA), a body that 
represents Alberta’s 247 urban municipalities. In 2007, the City proposed a resolution that the AUMA request that the Government of 
Alberta amend the Municipal Government Act (MGA) to give municipalities broader authority to protect natural areas within municipal 
boundaries. For instance, such authority might include expanding the definition of Environmental Reserve in the MGA to include natural 
systems. The resolution was passed by a large majority of AUMA members.”     

Edmonton Biodiversity Report. 2008.

At the international, national and sub-national 
levels, organizations exist that promote not 
simply partnerships, but more extensive networks 
of local governments. For example the goal  
of United Cities and Local Governments 
(UCLG) is to “support international cooperation 
between cities and their associations, and 
facilitate programs, networks and partnerships 
to build the capacity of local governments…”  
(www.cities-localgovernments.org).

ICLEI – Local Governments for Sustainability, 
is the only organization that works with local 
authorities at an international scale on issues 
of sustainability. The organization “provides 
technical consulting, training, and information 
services to build capacity, share knowledge, and 
support local government in the implementation 
of sustainable development at the local level.  

The basic premise is that locally-designed 
initiatives can provide an effective and cost-
efficient way to achieve local, national, and 
global sustainability objectives” (www.iclei.org).

The benefits of being part of a network include 
profile-raising opportunities for participating 
local governments. Profiling happens at two 
levels: within the municipality, drawing attention 
to biodiversity management efforts and creating 
awareness in other departments as well as 
support from decision makers; and, outside the 
municipality, potentially establishing a municipality 
as a leader or pioneer in biodiversity conservation 
regionally, nationally or internationally.

> 
The following guidance will assist in developing partnerships with other local governments:

Identify shared biodiversity management concerns where joint working will be essential or beneficial;•	
Identify ways of working together by looking at potential projects;•	
Consider, as far as possible, the likely opportunities, benefits and the challenges involved; and,•	
Ensure that the process, outcomes, roles and responsibilities are clearly outlined in an agreement.•	

3.4.3 Relationships with other spheres of government

Local governments are responsible for carrying out directives and enforcing legislation promulgated 
by higher levels of government. However, the degree to which this occurs and the autonomy of local 
governments varies greatly around the world, and are generally provided for in the relevant country’s 
constitution. A high level of municipal autonomy may or may not benefit biodiversity management, 
depending on resource availability, including dedicated capacity. In some cases, however, such as in 
the Canadian example below, it may be desirable (and possible) for local governments to appeal for 
increased decision-making authority.  >

Callingwood sports fields in the City of Edmonton 
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City networks and nodes
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A further level of complexity and importance is added to cross-sphere coordination and cooperation  
in cases where two very different forms of governance operate in the same space and time. This is the 
case, for example, in the eThekwini Municipality (Durban), where conventional governance co-exists 
with 18 traditional or tribal authorities (eThekwini Biodiversity Report 2007).

Decision-making autonomy aside, local governments often require support or collaboration from 
higher levels of government, which can however, come with its own set of challenges, especially when 
communication between the levels is not optimal and when roles are not clearly defined. While good 
communication is the essential ingredient for working relationships, formalized protocols or agreements 
of roles and responsibilities can save on resources. In some cases formal mechanisms are in place to 
facilitate cross-sphere cooperation in government with regards to biodiversity. This is well demonstrated 
in Liverpool, Australia, where an Intergovernmental Agreement on the Environment (IGAE) identified the 
various roles and sought cooperation between the different levels of government in the conservation 
and management of biological diversity. 

The protection of water supply is often a focus of cooperation between local government and other 
levels of government, as is demonstrated by the City of São Paulo, Brazil (see example overleaf).

> 
Relationships between local and other spheres of government are not always ones of subordinate and 
superior roles. For example, King County, a local authority in the broad sense of the word, administers  
an area that contains no less than 39 cities and towns. Each of these urban areas has its own governance 
structure, and has a potential impact on the surrounding ecosystems. Therefore the County and these 
administrations benefit from working together and forging working partnerships in order to achieve 
effective biodiversity management (King County Biodiversity Report 2008).

KING COUNTY INCORPORATED AREAS

 County Boundary

 Major Road

 River

 Stream

 Open Water
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‘Operação Defesa das Águas’

SE
CO

M

The ‘Operação Defesa das Águas’ consists of a set of measures 
that the São Paulo City Council has been adopting to control and 
improve the city freshwater spring areas and their surroundings, 
in partnership with the São Paulo State Government. It is a project 
that provides for a series of integrated actions to implement 
measures of occupancy control and irregular urban expansion  
in a city water producing area where one dam supplies water 
to 25% of the population of Greater São Paulo. The operation 
is under the coordination of the Municipal Government 
Secretariat and relies on the participation of officials from the City 
environment department, and of various agencies of the São Paulo 
State Government. This partnership is a reflection of this city’s 
policy environment, in which the Organic Law of the Municipality  
of São Paulo of 1990, in its Chapter V – Environment, defines that:  
“The Municipality, in cooperation with the State and the Republic, 
will promote the environment, preservation, conservation, 
defense, recovery and improvement”.     

City of São Paulo Biodiversity Report. 2009.

Academic institutions

There are significant benefits for local government 
in partnering with academic institutions, including 
improvement in the state of biodiversity knowledge 
and enabling long-term research collaboration.  
The benefits are usually mutual however, with 
access to research projects, materials and 
questions being provided to the research partners.

The City of Barcelona, for example drives 
collaboration with the Museum of Natural 
Sciences, the Botanical Garden and Institute, the 
Animal Department, and the Management Centre 
of Montjuïc. In Croatia’s City of Zagreb, culture and 
education centers and open universities implement 
a variety of programs and actions in the field  
of environment and nature protection and eco-
education which are focused on environmental 
issues in local communities.

sãO PAuLO AND ThE ‘frEsh WATEr PrOTECTION OPErATION’

3.4.4 Partnerships with other organizations and the public

Probably the most common and popular form 
of partnership or relationship in which local 
government engages, is with organizations such 
as academic institutions, NGOs, community-
based organizations (CBOs) and institutions.  
It is usually through organizations such as NGOs 
and ‘friends groups’ that local governments 
engage with the public.
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The Friends of the Blaauwberg Conservation Area  

on a guided walk in the one of the City of Cape Town’s 
nature reserves

Programs and activities, such as Yew Tree planting in the Medvednica Nature Park, take place in the City of Zagreb
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Cape Flats Nature is a partnership between the City of Cape Town, the South 
African National Biodiversity Institute, the Table Mountain Fund and the 
Botanical Society of South Africa, associated with national government’s bio-
regional program Cape Action for People and the Environment. CapeNature 
and the Table Mountain National Park have also recently joined the Cape 
Flats Nature partnership to draw and share lessons on people-centered 
biodiversity management in the City. Cape Flats Nature is a partnership 
project that builds good practice in sustainable management of nature sites 
in the City’s Biodiversity Network in a people-centered way that develops local 
leadership for conservation action and benefits the surrounding communities, 
particularly townships where incomes are low and living conditions poor.  
It is a catalytic stewardship project that involves citizens and communities 
taking responsibility for management of biodiversity in partnership with City 
nature conservation officials. In this project an effort is made to integrate 
nature conservation management and social development imperatives.

The demonstration phase of the project was in 2002-2005, with the replication and roll-out phase being 2006-2009. It has been the 
precursor to a national Urban Biodiversity Program which will carry forward aspects of the project’s work and lessons learned.     

Cape Town Biodiversity Report. 2008.

Community groups and NGOs

Although local governments administer most of their territories, usually much land under their jurisdiction is privately owned. For this reason many local 
authorities recognize the importance of developing an appropriate public/private conservation partnership model. Chapter 5 presents examples of stewardship 
and private land trusts as a key mechanism enabling conservation of private land. Important conservation land may also involve land trusts or reservations  
of indigenous people as is the case in Waitakere, New Zealand.

There are numerous examples of community-
local authority partnerships for biodiversity 
conservation. It is clearly in local governments’ 
interest to promote, support, motivate, and 
perhaps most importantly, guide them as much 
as possible. An illustration of the impact of such 
public interest groups is evident in Edmonton 
where, of the more than 50 biodiversity-related 
initiatives currently described, approximately 
half are led by community groups or represent 
partnerships between citizens and the City 
of Edmonton. Together, these initiatives 
work to protect biodiversity through a range  
of approaches including inventory, planning, 
monitoring, public education and restoration. 
Walvis Bay in Namibia demonstrates the same 
kind of integrated approach with their intention 
to take a leading role in formulating, promoting 
and enforcing environmental Public Private 
Partnerships (PPPs) but with residents and their 
institutions, and visitors playing an equally 
active role by supporting and ensuring the 
implementation of biodiversity management. 

As with all partnerships, those between local governments and communities or community groups are not without their challenges. However, the support 
from local communities is worth all the effort of maintenance. A good example of proactive engagement of local communities in conservation networks is the 
Cape Flats Nature Project based in the City of Cape Town.  >

In Waitakere, as part of the vision of the New Zealand Biodiversity Strategy, indigenous 
Iwi and Hapu people are involved as active partners in managing biodiversity. The city 
commits to actively protect Iwi and Hapu interests in native biodiversity, and build and 
strengthen partnerships between government agencies and Iwi and Hapu in conserving 
and sustainably using native biodiversity.     

Waitakere City Biodiversity Report. 2007.

WAITAKErE WOrKs IN PArTNErshIP WITh IWI AND hAPu PEOPLE

CAPE TOWN BuILDs LOCAL LEADErshIP fOr CONsErvATION ACTION

Cape Flats Nature community champions  
with City of Cape Town conservators
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Edmonton’s Big Lake Partnership Project, is one of the many biodiversity-related  
projects that represents a partnership between the City and its citizens
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Several Council-owned nature reserves in the city are managed by the local environmental organization – Groundwork Leicester and 
Leicestershire, under a Service Level Agreement (SLA) with the council. This has proved to be an effective way of managing these special 
sites: the local nature reserves are all small sites (the largest is 6.5 ha) and all are managed chiefly by volunteers, trainees or people 
from the local community, backed up by Groundwork staff. They are all ‘urban’ sites located in residential areas or within parks, and 
all are well-used by the public. The partnership has been in place for some 15 years, and has survived many Council re-organizations, 
budget cuts and changes in both name and direction of the partner organization. The relationship is not that of client-contractor, but  
is a partnership. The sites are managed in accordance with agreed management plans, prepared jointly by the two organizations, rather 
than to a rigid grounds maintenance specification. It is felt that this is an important aspect of the partnership, allowing Groundwork  
the freedom to implement the Management Plans as they feel is best.

In 1999, the City of Nagoya abandoned a plan to build a waste 
disposal site at the estuaries of the Shonai and Shinkawa Rivers once 
it was discovered that the planned site was an important habitat for 
migratory birds. At that time, the issue sparked a major social debate 
that attracted much media attention in Japan. This development 
spurred cooperation between citizens and businesses, which led  
to significant waste reduction. This initiative — known as ‘The Nagoya 
Model’ — served as a reference for other municipalities that followed 
suit. In 2005, the 2005 World Exposition Aichi, Japan was held under 
the theme ‘Nature’s Wisdom’, revealing how environmental awareness 
has grown dramatically in the minds of the public. Indeed one of the 
points under the aims of Nagoya’s Green Environment City Planning 
Ordinance is “to ensure adequate cooperation and collaboration with 
citizens and private enterprise”.      

City of Nagoya Biodiversity Report. 2008.

> 
In some cases organizations work very closely with entities like local government in the long-term. One of the best examples comes from the United Kingdom 
where the organization Groundwork (www.groundwork.org.uk) aims to “build sustainable communities in areas of need through joint environmental action”. 
An example of the depth of Groundwork’s involvement is illustrated through one of the initiatives of Groundwork Leicester and Leicestershire below.

3.4.5 Partnerships with the private sector 

There is growing consumer demand for business to fulfill its responsibility towards the environment. As the authors of the recent publication Building 
Biodiversity Business (http://data.iucn.org/dbtw-wpd/edocs/2008-002.pdf/) put it “…biodiversity conservation is mainly viewed by business as a risk  
or liability, rather than a potential profit centre. However, this perception is beginning to change. As public awareness of the global biodiversity crisis grows, 
an increasing number of companies see a business advantage in developing processes to integrate biodiversity into their operations, as well as seeking 
market-based solutions and opportunities”. 

Local governments and business partnerships consist often of positive profiling for business by sponsoring projects or publications. The following examples 
illustrate different ways in which cities have interacted and can interact with business to the benefit of both.  >

NGO hELPs TO MANAGE CITy NATurE rEsErvEs IN LEICEsTEr AND LEICEsTErshIrE

‘ThE NAGOyA MODEL’ – PArTNErshIP WITh BusINEss AND CITIzENs

For the Council, the advantages of this working partnership are:

In many situations Groundwork is better able to engage with •	
the public and communities than the Council itself (which often 
brings a lot of ‘baggage’ with it).
Freedom from local authorities’ administrative constraints allows •	
Groundwork to operate more effectively and efficiently than the 
Council could.
Groundwork has been very successful in using the modest SLA •	
budget as leverage for additional funding – again it is felt that 
the organization is better placed to do this than the Council. For 
example, some grant regimes are only available to NGOs.
Working in a genuine partnership with an organization allows •	
free exchange of expertise, experience, knowledge and ideas – 
to the benefit of the project.

Groundwork Leicester and Leicestershire (Groundwork) have a Land 
and Biodiversity Department which employs five full-time staff delivering and promoting the conservation of biodiversity throughout 
the city.     

Leicester Biodiversity Report. 2008.

Migratory birds at the estuaries of the Shonai and Shinkawa Rivers
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Public campaign, Garden Watch, run by Groundwork  
and Leicester City Council
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> 
An obvious potential private sector player  
in biodiversity management and partnership 
with local government is agriculture. Considering 
that 30% of the Earth’s land surface is used 
for agricultural activities (FAO 2004), there are 
probably few partnerships that could be more 
important. The region Île de France is one local 
government that is leading the way in this regard.

3.4.6 Safeguarding partnerships

Partnerships have the potential to enable significant capacity beyond that usually available within local 
authorities, however, nurturing partnerships also requires significant effort. Hence, before committing 
to partnerships, actors in local government need to:

Consider, as far as possible, the likely benefits as well as the challenges involved;•	
Consider the resources (including time) that will be taken, weighed up against the benefits (which •	
may save time and expenses in the long-term);
Make sure both parties are clear on the terms of the partnership agreement, including •	
what inputs and contributions are expected of the respective partners as well  
as what outcomes are intended; and,
Choose partnerships strategically and identify where they can result  •	
in the greatest constructive influence and significant outcomes 
for biodiversity conservation.     

On its agricultural estates, the Agency for 
Open Areas, in partnership with the local 
farmers, will encourage the development 
of production systems involving farming 
practices that are favorable to biodiversity. 
Farmers are assisted in the development  
of biodiversity management models that are 
appropriate for their production systems. 
Organic farming production systems are, 
in particular, encouraged. Further examples 
include the partnerships between the 
biodiversity sector and wine, meat and potato 
farmers in South Africa where the productive 
habitats are s ignif icantly threatened  
at the local-level and improved production 
practices can make a significant contribution 
to biodiversity conservation.     

Île de France Draft Biodiversity Report. 2009.

rEGION ÎLE DE frANCE fOrGEs PArTNErshIPs WITh AGrICuLTurE

Peri-urban agriculture in Île de France encourages the conservation of biodiversity
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BIODIVERSITY 
ASSESSMENT  
& PLANNING 
Biodiversity assessment and planning are two fundamental steps in enabling robust biodiversity 
conservation and management systems. Biodiversity assessment involves investigating what biodiversity 
exists locally, collecting data, and then identifying and analyzing the issues affecting local biodiversity. 
Biodiversity planning focuses on the establishment of targets for biodiversity conservation, spatial  
and strategic planning and prioritization to meet these targets.

It is important to note that biodiversity assessment and planning are not ‘once-off’ exercises. Ideally, 
they should be conceptualized within a biodiversity conservation and management system that seeks 
to improve our knowledge of the state of biodiversity, as well as our performance in conservation  
and management on an ongoing basis. This is only possible if implementation is supported by accurate 
information delivered through monitoring, evaluation and review.

4.1 Surveying and mapping 
biodiversity

4.2 Assessing threats to biodiversity

4.3 Assessing biodiversity 
management and integration

4.4 Assessing biodiversity 
awareness and public 
participation

4.5 Documenting the biodiversity 
assessment in a biodiversity 
report

4.6 Biodiversity planning

4.7 Integrating biodiversity plans 
into Local Government Plans

4.8 Implementing biodiversity 
planning 

Biodiversity, society and economics are intertwined (photo: Amsterdam)
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- Shela Patrickson

The understanding that biodiversity is closely 
integrated with social and economic aspects, 
plays an important role in creating a sustainable 
city or region. The process of integrating 
biodiversity plans with Local Government Plans 
(LGPs) helps to foster this mutualism. The key 
is that biodiversity, society and economics are 
intertwined, and planning with all three issues 
in mind is the only way to achieve a healthy 
community and a healthy environment.    

chapter four
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4.1 surveying and mapping biodiversity
Information about biodiversity, including species and habitats, their distribution  
and abundance, and how these factors change over time, is a necessary starting 
point for efficient biodiversity management. Examine how the local biodiversity  
fits into the regional and national context.

Start the biodiversity survey by undertaking a desktop study, namely reviewing the history of biodiversity 
and what biodiversity one would expect to find. Start broad and general, and then move towards more 
detail. First survey what open spaces still exist within the city/region (include their status, e.g. protected 
areas), then look at what biodiversity they contain, and finally, map this information.

Sampling techniques for both plant and animal surveys, in terrestrial and aquatic habitats, are briefly 
discussed below. If necessary, use local experts to assist with surveys. A biodiversity map is a tool for 
visualizing the biodiversity information that has been collected in the surveys. Biodiversity data can 
be converted into a simple map by hand, or digitally in computer programs, for example, geographic 
information systems (GIS).

POINT OF INTEREST
Biodiversity assessment and planning are 
technical processes involving biodiversity 
experts; however, the importance of ensuring 
that these steps are undertaken in partnership 
with key stakeholders cannot be overstated. 
Ultimately, the robustness of a biodiversity plan 
will be measured by the extent to which political 
leaders and their stakeholders understand and 
support it.

4.1.1 Getting started with biodiversity surveying and mapping

Review existing data and known biodiversity history

Reviewing and evaluating existing information on the occurrence and distribution of local habitats 
and species can save time, effort and expense. Undertake a desktop study of literature, internet and 
databases, and also consult knowledgeable people and agencies, for example, universities, herbariums, 
natural history museums. Where possible, assess historical distribution, abundance and spread of exotic 
(non-native) species as well as indigenous (local) flora, fauna and habitats. Ensure that local biodiversity 
is properly assessed within the regional and national context. The quality of biodiversity is influenced 
by the extent to which it resembles its natural condition, therefore determining how biodiversity has 
changed over the recent past, and why, will provide a deeper understanding of the present state  
of biodiversity.
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The first step in mapping biodiversity is assessing  
what open spaces still exist within the city 

Assessing the indigenous flora in the area forms  
part of the desktop study

Linear open spaces, such as footpaths, should be included in the mapping process
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Survey open spaces

Map all open spaces within the city, including information on surrounding areas, current state, status 
(e.g. protected, assigned for future development, unmanaged, managed for recreation, etc.), land use 
and function, as well as corridors and linkages between them (see Section 4.6.1 Connectivity). Include 
small and linear open spaces such as road verges, bike paths, streams, etc. Determine native and 
non-native biodiversity within these natural spaces through surveys and visual 
images (e.g. remote sensing data, aerial photography). Organizations such as 
universities, museums, herbariums, or other institutions with biodiversity staff, 
can provide valuable expertise for performing biodiversity surveys. Quantify how 
biodiversity has changed, both in terms of area and quality, and why. Quantify 
what species have become extinct in the region, and what the possible reasons 
(e.g. development or invasive alien species) for these extinctions could be (see 
References, bibliography & further tools for examples of sampling strategies). 
Identify and assess the ecosystem services (ES). Take note of areas with high ES; 
which provide essential support for the continued functioning of ES; and, the 
state of the ES. 
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Only a few severely threatened fragments of the ‘Cape 
Flats Sand Fynbos’ vegetation type, which occurs 
solely within the boundaries of the City of Cape Town, 
remain today. Historically, many factors influenced poor 
management of biodiversity and natural areas around 
Cape Town, the most significant of which was the lack 
of coordination or integration of biodiversity into city-
wide planning, resulting in the loss of at least 49 plant 
species. Several vegetation surveys conducted in the 
late 1980s and early 1990s were not communicated 
to a sufficiently wide audience, and numerous 
government organizations failed to integrate efforts 
leading to neglect of many critical biodiversity sites. 
The Cape Town Lowlands (within which ‘Cape Flats 
Sand Fynbos’ occurs) were neglected under apartheid 
planning, while the Peninsula Mountain Chain received 
attention and protection. Only through surveying and 
mapping local biodiversity in Cape Town, and acting 
on the results, can the important remnant biodiversity 
be protected.     

City of Cape Town Biodiversity Report. 2008.

ThE hIsTOry Of CAPE TOWN AffECTs BIODIvErsITy TODAy

4.1.2 Plant and vegetation surveys

Vegetation classification is a helpful place to start the biodiversity survey. A vegetation survey is a relatively well-established method of classification,  
and many countries already have a national vegetation map. Primary habitat types according to the IUCN are: forest; savanna; shrubland; grassland; wetlands; 
rocky areas (e.g. inland cliffs, mountain peaks); caves; and, subterranean habitats (non-aquatic); desert; coastline; artificial terrestrial habitats (e.g. agriculture, 
gardens, developed areas); artificial aquatic habitats; and, introduced vegetation. Within these vegetation types even more detailed characterizations exist, 
specific to each region.

The vegetation type, once determined, will be important for categorizing, and for deciding on an appropriate sampling strategy for a finer scale survey, 
namely, recording which species occur within the identified natural spaces. Local experts (from herbaria or universities) will be able to help with this step  
(see References, bibliography & further tools for examples of sampling strategies). 

Detail versus time

Rapid biodiversity assessments (RBAs) may  
be used to produce reliable and applicable 
surveys in the shortest timeframe possible. 
Disadvantages of RBAs include lack of accuracy; 
inability to sample all habitats or biomes 
equally; and, unsuitability for collecting all types  
of information. RBAs can, however, help  
to identify knowledge gaps that might require 
a more detailed approach at a later stage. 
Employing an expert (local herbarium, museum 
or university) in field identification can aid such 
a project. The scale of the final map or product 
influences the level of detail necessary for any 
survey; the quantity of information that must 
be collected and presented; and, the time and 
budget required for the survey.

Data collection and management

Considerable data are likely to be collected during 
biodiversity surveys, requiring a well-planned 
budget for organized data management. Retain 
all original data sheets, even after data capture, 
storing them in electronic format, which will 
make them easier to analyze, process and share.

Water quality is a good indicator of the state  
of coastal systems (photo: Indonesia)
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SELECTION CRITERIA   
C-PLAN

  Irreplaceable: Natural

  Minset: Natural

  Irreplaceable: Restorable

  Expert Corridor

  Marxan Connectivity

  Unselected

  Reserves & Core sites

     Rivers

  Wetlands

The City of Cape Town’s Biodiversity Network
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Onça-parda (Puma concolor capricornensis)

Local:  APA Capivari-Monos - Foto:  Camera Trap (DEPAVE 3)

São Paulo produced posters to commemorate Biodiversity Day highlighting the newly published faunal inventory 
(2010) which identifies 700 animal species in the City’s boundaries. 
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POINT OF INTEREST
Special habitats

Special habitats including a number of ecologically-
sensitive habitats and landforms may be present. 
These may include coastal and inland water 
habitats, as well as rocky outcrops. Plant species 
should also be sampled from these habitats.

Coastal habitats include beaches, rocky 
shores, estuaries and the ocean. Water quality 
is a good indicator of the condition of coastal 
systems, and should be measured and noted 
in these habitats. A marine survey organization 
may be employed where necessary to assess 
underwater environments and there may  
be a local government department responsible 
for marine and coastal issues.

Inland water habitats such as wetlands, 
rivers, and lakes contribute to biodiversity at all 
levels. Aquatic ecosystems can be classified in 
terms of their condition, using aquatic biota and 
other environmental factors, namely, catchment 
disturbance; hydrological disturbance; habitat; 
and, nutrient and suspended sediment load 
(see References, bibliography & further tools for 
more information). Examine and understand the 
classification of the entire catchment because 
any disturbance or event upstream affects 
biodiversity and the entire system downstream. 
Water quality is a good indicator of aquatic 
system condition, and although some simple 
measurements of water quality can be made on 
site, more complex measurements require water 
samples to be collected, preserved, and sent off 
to be analyzed.

Rocky outcrops are landscape features 
that may harbor a number of plant (and 
animal) species that have been threatened by 
surrounding development or disturbances such 
as fire and alien plant invasion. These islands 
provide shelter and often a unique habitat for 
biodiversity pattern and process.

Rare and threatened species

If there is potential that a rare or threatened 
species has been found, contact local authorities 
or experts to confirm the finding. Make sure to 
include all relevant detail (e.g. location, species 
description, photographs if possible, and date  
of observation). Refer to References, bibliography 
& further tools for more information.

4.1.3 Faunal surveys

Categorizing animals

The many categories of animals are best surveyed using a variety of techniques. Appropriate faunal 
specialists should compile lists of vertebrates (mammals, birds, reptiles, amphibians and fish), as well 
as invertebrates (often clustered together as one group, including insects, spiders, snails, etc.). Faunal 
surveys are often based on an initial desktop survey, which informs the specialist what fauna might  
be present within the locality.

Various methods for faunal surveys include general techniques such as walking through a locality 
making observations of faunal presence, or evidence of their presence; collecting specimens; 
photographing animals; etc. Survey techniques may vary significantly according to the species or group, 
and more than one technique may need to be employed (use local experts for conclusive identification 
of species). Refer to References, bibliography & further tools for examples of sampling strategies for 
further information on collecting and general survey techniques.

Most of the Western Leopard Toad’s (Amietophrynus 
pantherinus) original habitat in the coastal region  
of the Cape Peninsula/Cape Flats has been developed,  
or is surrounded by urban sprawl. Breeding sites are 
generally water bodies in public open space or on private 
land, and the few protected sites are surrounded by urban 
sprawl which threatens and restricts their foraging areas, 
as well as their movement to and from breeding sites.  
The creation of a public hotline has been an effective tool 
for locating and monitoring the species in urban Cape Town. 
The public is requested to call the hotline when they hear 
the toads, and scientists then visit the site to collect tissue 
samples. The South African National Biodiversity Institute 
plans to use the information gathered from individual toads 
for a genetic study, which will help clarify measures for the 
improvement of conservation and management practices 
(www.sanbi.org/leopardtoad/main.htm).     

City of Cape Town Biodiversity Report. 2008.

ThE ThrEATENED WEsTErN LEOPArD TOAD IN CAPE TOWN

The Western Leopard Toad, one of Cape Town’s threatened species
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A biodiversity map is a tool to visualize biodiversity information for 
biodiversity planning and management. Once in place and continually 
updated, this information can be used in strategic spatial planning and can 
also be integrated into land-use decision support systems. It can therefore 
assist in avoiding biodiversity loss through proactively identifying use 
conflicts, for example where threatened species or habitats may overlap 
with a proposed development.

The simplest biodiversity maps can be created by hand using aerial 
photography marked with locations of special habitats, water, roads, fences, 
natural vegetation, invasive species, housing, etc. Creating a digital map 
using a GIS requires greater effort, but the end result is more suitable for 

iterative analysis and publication. A GPS (Global Positioning System) can  
be used to collect data to create digital maps in GIS. GIS is a powerful tool for 
capture, management, analysis, and display of all forms of geographically-
referenced information. A variety of spatial data can be overlaid on top  
of each other and linked to descriptive information (called attribute data) 
in a database. Data collected for a biodiversity survey can be imported 
into a GIS program, and manipulated to create a map of vegetation types, 
developed areas and special species, etc. Information may also be easily 
shared between parties. If there are no local government staff proficient 
in GIS, professionals can be hired to create the maps and conduct other 
analyses once the data has been collected.

The scale of the biodiversity map will influence 
(and be influenced by) the sampling methods 
and the scale of the survey on the ground.  
It is likely that several scales may be required 
for biodiversity mapping. A broad scale  
(e.g. 1:250,000) helps to comprehend the 
bigger picture, with local ecosystem types, 
open spaces, protected areas etc., while  
a more detailed scale (e.g. 1:50,000) can 
help management of threatened and invasive 
species. See the United States Geological Society 
(USGS) for more information on maps and scale:  
ht tp: / /erg.usgsgov/ isb/pubs/ factsheets/ 
fs01502.pdf.    

Aerial photographs of the eThekwini 
Municipality were captured in the GIS 
program, Arcview (as a shapefile). 
Each vegetation polygon (which is an 
area of similar habitat on the ground) 
was linked to the relevant associated 
information, including habitat type, 
priority for protection, development 
potential, nature reserves, steepness 
of slope, floodlines, unstable land, 
e t c . ,  wh i ch  was  t hen  mapped  
in Arcview. In order to accommodate 
the city’s pressing development needs, 
only those areas considered vital to 
the functioning of the overall system,  
or which supply a wide range of high 
quality environmental goods and 
services, were classified as open space. 
Areas classified as open space included 
larger, less transformed natural areas, 
upper reaches of river catchments, 
dams, estuaries and coastal zones. 
Areas were generally not selected 
directly for their biodiversity value, 
but given the classification criteria,  
it is reasonable to assume that most  
of  the munic ipa l i ty ’s  s igni f icant 
biodiversity is captured within this 
spatial layer.     

eThekwini Municipality Biodiversity Report. 2007.

CrEATING ThE DurBAN OPEN sPACE MAP

Vegetation types in the eThekwini Municipality

4.1.4 Mapping biodiversity

KEY

  Unicity Boundary

  Eastern Vally Bushveld

  KwaZulu-Natal Coastal Belt

  KwaZulu-Natal Hinterland Thornveld

  KwaZulu-Natal Sandstone Coastal Souveld

  KwaZulu-Natal Sandstone Inland Sourveld

  Mangrove Forest

  Ngongoni Veld

  Northern Coastal Forest

  Scarp Forest

  Subtropical Coastal Lagoons
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To maintain a diverse range of species and 
populations, conservation areas and conservation 
management measures need to be established  
in response to existing and potential threats.  
Start by assessing the current condition  
of biodiversity. Next, identify the threats, then 
quantify and understand them by mapping 
the changes to open spaces and biodiversity 
over a range of timeframes. Common threats 
to biodiversity include: land-use change and 
uncontrolled development, invasive species, 
hunting/fishing/collecting species, change  
in disturbance regimes, pollution, public safety 
and funding. An assessment of future threats  
is also necessary.

Assess threats by looking at the threats that the 
city/region is facing as a whole. Using the map  
of local biodiversity, as well as remote sensing 
data and aerial photography, establish the 
amount of natural habitat that has been lost; 
obvious signs of environmental degradation;  
and, how biodiversity has changed over time. 
Ensure all relevant local government departments 
and officials are involved. Finally, assess changes 
and threats to biodiversity for each defined  
open space, because each area will present  
its own challenges.

The transformation of the natural landscape 
through development or land degradation  
is known as land-use change, for example roads, 
housing, habitat clearing, mining, agriculture, etc. 
Competition for land and space is a fundamental 
conflict facing local governments in urban areas, 
and is the greatest threat to biodiversity today. 
This transformation leaves ecosystems greatly 
reduced in size and quality, and may often cause 
fragmentation, which is a particular problem 
in an urban setting. Fragmentation creates  
a wide range of threats to ecosystem processes, 
reducing species movement, genetic diversity and 
population viability; altering ecological flow paths; 
and, generally increasing ecosystem vulnerability. 
The size and shape of habitat fragments, and the 
connectivity between them, have implications for 
the ecological integrity of an ecosystem.

Aquatic biodiversity is also affected by land-use 
change, especially through impenetrable ground 
cover (e.g. pavements and roads); stormwater 
drainage from residential and industrial areas; 
infrastructure development (e.g. dams and 
canals); removal of riparian vegetation; increased 
abstraction; pollution; invasive species; and, 
alteration of components of the complex water 
cycle and system.  >

4.2 Assessing threats to biodiversity
Identifying, comprehending, and responding to the threats to biodiversity  
is the only means by which it can be protected. 

Land-use change is the transformation of the natural 
landscape through development or land degradation 

(photo: Zagreb)
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A huge increase in the population of São Paulo, together with 
a high level of poverty, has lead to the expansion of shanty 
towns, known in Brazil as ‘favelas’. ‘Favelas’ were moved into 
the outskirts of the city as more expensive housing was built  
in the city centre, thus encroaching into natural forest habitat. The 
outskirts of São Paulo were originally intended to be green areas, 
and it has been challenging to preserve the remaining green areas 
from illegal division. Urban expansion has lead to forest clearing, 
impacted watersheds and increased fire events, and the fauna has 
been particularly impacted, as animals are run over by cars, killed 
by electricity power lines and injured by pet dogs. Development 
in a growing city is inevitable, but the key to a sustainable future 
and protecting biodiversity is through careful planning and the 
provision of infrastructure to its inhabitants.     

City of São Paulo Draft Biodiversity Report. 2009.

Montjuïc is a hill on the Barcelona seafront, and is an 
important habitat for a colony of kestrels. The loss of natural 
habitat from the kestrels’ hunting ground, at the mouth 
of the River Llobregat, has resulted in a decrease in the 
kestrel population. In addition, the current building frenzy  
in Barcelona seriously threatens the connectivity of the 
natural areas, endangering the kestrels, as well as populations  
of mammals, amphibians and reptiles, which cannot cross 
the physical barriers created by the development.     

Barcelona Draft Biodiversity Report. 2009.

shANTy TOWNs IN sãO PAuLO

LAND-usE ChANGE ThrEATENs urBAN BIrD POPuLATIONs IN BArCELONA

Urban expansion in São Paulo has had a negative impact  
on the flora and fauna

Perereca-flautinha (Aplastodiscus albosignatus)

Foto: Leo Malagoli
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Montjuïc is an important habitat for kestrels
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Western Australian indigenous plant species have evolved in close association with fire, and 
many require either heat or smoke from wildfire for the germination of their seeds. It has been 
estimated that native plant species in the Perth region require fire every 15 to 20 years. Since 
European settlement, fire events have become more frequent, burning every two or three years, 
meaning that many plants are burnt before the seeds can mature, leading to a decrease in 
native species and an increase in the encroachment of non-native species. Many of the invasive 
species are grasses, which are highly flammable. This alteration of the ecosystem composition 
has, in turn, a negative effect on the ecosystem processes and on the fauna.     

City of Joondalup Biodiversity Report. 2008.

> 
Invasive alien species (IAS), both plant and animal, 
threaten biodiversity in terrestrial and aquatic 
ecosystems, encroaching on indigenous species’ 
habitat and disrupting ecosystem processes. IAS can 
also take the form of exotic diseases that indigenous 
animal and plant species are often not able  
to resist or survive. Humans have been the primary 
drivers of the spread of invasive species through  

globalization and free trade. IAS from almost every 
taxonomic group have been introduced by mistake 
(e.g. escaped garden plants) or for a specific 
purpose (e.g. agriculture or pets). Degraded and 
urban ecosystems are more susceptible to invasion 
because the system has already been disturbed. 
Identify areas where IAS are a problem, mapping 
their abundance and distribution and how these 
have changed over time.

Legal and illegal harvesting in the form  
of hunting, fishing and collecting for medicinal 
purposes can pose a severe threat to biodiversity 
if not managed sustainably. Populations can 
collapse due to over-utilization of a species, with 
dire consequences for the rest of the ecosystem 
and ecosystem functions.

Changes in disturbance regimes such as in the frequency, magnitude and timing of disturbance events can pose a serious threat to biodiversity, and are often 
indicative of poor land management practices. Disturbance is an integral part of a healthy functioning ecosystem, and increases or decreases in these events 
will cause changes in biodiversity composition. Examples of disturbance events include: fire; grazing; mowing; flooding; pollution; disease; windstorms; 
insect outbreaks; physical disturbance; vegetation clearing; and, harvesting. Aquatic biodiversity can be disturbed by increases in water extraction, as well  
as disruptions to sediment balances and flow dynamics.  >

Despite a huge loss of natural habitat, Brazil is the country with the highest biodiversity 
in the world. It has been estimated that 38 million wild animals are moved through the 
black market in a year. The threat from illegal animal trafficking is especially harmful 
because of the high number of threatened and endemic species in Brazil. Extreme 
poverty motivates the animal trappers, who are mainly poor peasants and indigenous 
people, to sell local fauna. The more threatened a species is, the more it is worth on the 
black market. Many animals die in transit.     

www.tve.org/earthreport/archive/doc.cfm?aid=793.

Poverty, under-development, traditional cultural practices and increases 
in population can motivate people to become involved in exploitation 
of natural resources and to disregard resource management practices. 
It is estimated that 70% of South Africa’s population uses medicinal 
plants and animals, and 300 plant species are used medicinally within 
the country. In this case, the threat of unsustainable harvesting  
on biodiversity is closely linked to socio-economic issues that need  
to be addressed, and research is needed to set quotas and harvesting 
levels according to prevailing environmental conditions. Many  
of the traders are single mothers who rely on these plants as a source  
of income, and the extinction of certain popular medicinal species 
will negatively impact both the ecosystem and those dependent on it. 
Alternatives are urgently needed, and the propagation of medicinal 
plants in nurseries is a solution that is already being explored in the 
eThekwini Municipality.     

eThekwini Municipality Biodiversity Report. 2007.

ANIMAL sMuGGLING IN BrAzIL

ThE uNsusTAINABLE MEDICINAL PLANT AND ANIMAL TrADE IN sOuTh AfrICA

PLANT sPECIEs ThAT DEPEND ON fIrE IN JOONDALuP

Banksia prionotes    

About 300 plant species are used medicinally in South Africa
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> 
Pollution originates from many sources, which negatively impact the quality of biodiversity through 
contamination of water, soil and air. Sources of water pollution are sewage, toxic chemicals, fertilizers 
and oil, often from runoff from, for example, construction sites, deforestation and agriculture. Main 
sources of soil pollution are landfills, pesticides, polluted water, herbicides and toxic chemicals. 
Emissions from motor vehicles, industrial plants and factories are primary sources of air pollution. 
In urban areas, light pollution can affect aquatic and terrestrial biodiversity, as can noise pollution 
(mainly from motor vehicles).

Public perception that densely vegetated areas 
may harbor criminals can lead to pressure 
on local government to clear natural spaces.  
A habitat that is perceived to have an ‘untidy’ 
appearance may also be cleared for similar 
reasons. Positive public perceptions are essential 
for local conservation efforts, as public support 
relies directly on the attitude of the public 
towards biodiversity. A lack of funding can also 
be related to negative perceptions and lack  
of support, which makes conservation efforts 
much harder and less effective. 

Future threats to biodiversity need to be identified and planned for at an early stage to mitigate future negative impacts. Incorporating planning  
for natural spaces with development plans will result in a more effective conservation strategy. Examples of future threats include development, climate change  
and other natural disasters.    

The lack of proper sanitation and poor waste collection services in informal settlements 
in Ekurhuleni, South Africa, is polluting surface water bodies with sewage, litter and 
solid waste. As is often the case, the conservation of biodiversity is closely linked to social 
upliftment, education, and fighting poverty. Unfortunately it is mainly the people in the 
informal settlements who will suffer as a result of the pollution of this water resource. 
This example clearly illustrates the intricate balance that exists between humans and their 
natural environment, and the necessity of assessing this situation in order to understand 
the problem and how to deal with it.     

Ekurhuleni Metropolitan Municipality Biodiversity Report. 2008.

The dense cover created by bushy 
remnants and trees in South Africa, 
especially in unmanaged areas, has been 
perceived as a threat to public safety. 
These habitats may harbor criminal 
activities, and until crime is halted, this 
will be a threat to potentially important 
remnants of biodiversity. In Leicester, 
another implication of dense vegetation 
is that pressure from the public for the 
clearing of important habitats, such as 
dead branches, dense vegetation, and 
open water to increase tidiness and 
safety, as well as to limit unsociable 
behavior. Once again, this example 
highlights socio-economic issues in 
close association with biodiversity.     

City of Cape Town Biodiversity Report. 2008.

Leicester Biodiversity Report. 2008.

POvErTy IN EKurhuLENI LEADs TO POLLuTION

NATurAL ArEAs CLEArED fOr sAfETy AND APPEArANCE IN sOuTh AfrICA AND LEICEsTEr

Wolfberg Nature Reserve, Cape Town    
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4.3 Assessing biodiversity management and integration
Competing challenges and needs faced by local governments are perhaps the greatest  
at the interface between human and environmental systems. 

4.3.1 Assessing institutional biodiversity management

Local government’s biodiversity management plans must be scrutinized and discussed. Biodiversity and 
its management should contribute to maintenance of local and regional economies, as well as ensure 
the health of citizens and the quality of life in general.

Social, ecological and economic goals should be integrated and balanced. Biodiversity protection must 
permeate every aspect of urban planning and management, and be interdisciplinary and holistic. All 
potential stakeholders should be included, consulted and become personally invested in the plan or 
decision. Monitoring, feedback and future corrective action should be included in the plan. Incentives 
for stakeholders, local communities and partners should exist for the implementation of plans and 
decisions (Keough and Blahna 2006).

Unders tand  the  who le  s t ruc tu re  and 
organizational picture (e.g. organogram) of the 
local government and partners, and their roles 
and responsibilities. Identify key biodiversity 
management staff, and link this information to the 
biodiversity map. A flow diagram is a useful way 
of illustrating staff numbers, roles and functions, 
and which departments they are in. Some local 
governments have large, well-resourced teams 
dedicated to biodiversity management, while 
others may have only one or two staff members 
working on general environmental issues. 
Determine which departments have an input on 
biodiversity issues and examine this within the 
city line functions and organizations.

Biodiversity issues and their relevance to ecosystem 
services, for example, need to be integrated 
into most aspects of city governance, and must 
be considered throughout decision-making 
processes to ensure improved infrastructure and 
reduced costs of municipal services.  >

Biodiversity governance must be integrated throughout the local 
government, with each department considering biodiversity in its 
decision making as early in the process as possible. Biodiversity 
planning as an afterthought inevitably results in a fragmented 
ecological network, loss of important habitat, and degradation of 
biodiversity. The conservation process also needs to be understood 
by all; otherwise crucial biodiversity management activities can be 
overlooked or under-funded. In addition, open communication 
on both management and staff levels is critical. Strong policy and 
clear administrative direction, including well-defined roles and 
responsibilities for the various aspects of conservation planning 
and management, are critical.     

City of Edmonton Biodiversity Report. 2008.

LEssONs LEArNED ABOuT BIODIvErsITy CONsErvATION frOM EDMONTON

Pressure for social and economic development 
may often seem to clash with biodiversity, but 
in the broader picture, these urban requirements 
are actually closely related. Almost all aspects 
and decisions of local government impact 
biodiversity in some way; therefore integration of 
biodiversity into all aspects of local government 
is  essent ial  for effect ive management. 
Conversely, biodiversity supports and aids local 
communities and is essential for their survival 
and quality of life. Identify biodiversity staff 
and assess their understanding of biodiversity. 

Examine management goals and strategies, 
and their effectiveness. Identify gaps between 
current biodiversity management and future 
goals. Determine the integration of biodiversity 
throughout local government, identifying 
partners, links with social and economic factors, 
and feedback and monitoring mechanisms. 
Good communication between government 
staff throughout all line functions, as well as 
with biodiversity staff, is essential.

Biodiversity must be incorporated into the decision-making process  
from as early as possible
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> 
Determine goals and priorities for biodiversity in the city and how key biodiversity issues are identified.

Assess effectiveness of biodiversity management strategies thus far, namely, whether biodiversity is conserved sustainably; which strategies work and which 
do not; and, whether the reasons behind successes or failures can be determined? What resources and funding are available to implement biodiversity 
management objectives?

The biodiversity protection goals of Zagreb are to:

protect flora and fauna and create a list of especially •	
threatened and important sites within the city 
territory;
expand existing information with a project compiling •	
a complete inventory of flora and fauna;
enlarge nature protection areas within the city •	
territory; and,
carry out an inventory and valuation of the entire •	
city area aimed at the protection of biological  
and landscape diversity.     

City of Zagreb Draft Biodiversity Report. 2009.

An assessment of biodiversity management in Seoul has 
highlighted the fact that conservation remains a very low 
priority for the authorities, and that biodiversity is not effectively 
protected from a legal standpoint. Urban planning is not required 
to consider the natural environment, and at present there is no 
fundamental tool protecting biodiversity. Measures are being 
developed for large-scale development projects to minimize 
damage to biodiversity, but the lack of preventative initiatives 
for small-scale developments is believed to be one of the causes 
behind reduced biodiversity within Seoul.     

Seoul Biodiversity Report. 2009.

ThE BIODIvErsITy PrOTECTION GOALs Of zAGrEB

sEOuL IDENTIfIEs ThE LACK Of LEGAL POWEr TO PrOTECT BIODIvErsITy

The City of Zagreb have goals in place to protect  
the biodiversity in the city 

The Grande Galerie de l’Evolution at the Muséum National d’Histoire Naturelle in Île de France 

Mount Umyeon-san, a wildlife-protected area in Seoul
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Assess the commitment of local government 
to conserving biodiversity: what is the existing 
priority of biodiversity on the city’s agenda, where 
and how does it fit into this agenda? Determine 
the proportion of the budget that is allocated  
to biodiversity, and specifically what these 
finances are for.

Assess the existing power of local government 
and other authorities to implement biodiversity 
protection measures, including legislative 
measures: Do the officials have sufficient 
capacity, both in terms of numbers of staff 
and knowledge? What resources, policies and 
legislation exist to support and implement 
biodiversity conservation? Identify ways that local 
governments can protect biodiversity other than 
through conventional reserves, such as National 
Heritage sites, National Monuments etc. (see 
Dudley et al. (2005) for more information).  >
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4.3.2 Biodiversity integration

Interview biodiversity management staff, and use 
existing documentation to determine whether 
biodiversity is communicated responsibly and 
accountably between all line functions of 
government and between biodiversity staff and 
local government. Assess feedback mechanisms 
for adaptive monitoring of biodiversity 
management strategies and methods for 
ensuring managers are kept informed.

Assess the roles and responsibilities of external partners; stakeholders; and, public involved in issues of biodiversity conservation and whether there  
is communication and cooperation between the parties. Construct a table or flow diagram detailing the parties, their roles and responsibilities, and the links 
between them. Participation in conservation initiatives can assist with biodiversity management and protection, and it is therefore worthwhile to review  
these relationships.  >

The Bonn Biological Station, established in 2001, is a regional nature conservation organization responsible for managing protected 
areas and for monitoring endangered plant and animal habitats. The Station carries out regular surveys of populations of selected 
endangered plants and animals. Management measures are designed and implemented in cooperation with farmers and the 
involvement of volunteers, which has produced positive results. The Bonn Biological Station is also an important source of information 
for citizens.     

Bonn Biodiversity Report. 2008.

The Joondalup Municipal Council enjoys  
a mutually-beneficial working relationship with 
volunteers undertaking bushcare activities. 
The Conservation Advisory Committee (CAC) 
includes leaders of volunteer groups and other 
community representatives with expertise in eco-
tourism, biodiversity and wetland management. 
All  the members are unpaid volunteers.  
The CAC advises the Joondalup Municipal 
Council on biodiversity protection issues, 
promotes partnerships between the community 
and the Council, and has assisted the City  
in implementing a range of initiatives, including 
a management plan for the native vegetation 
growing adjacent to the coastline.     

City of Joondalup Biodiversity Report. 2008.

BIOLOGICAL sTATION MONITOrs AND MANAGEs BIODIvErsITy, BONN

LIMITED rEsOurCEs IN JOONDALuP ArE BOOsTED By COMMuNITy vOLuNTEErs

Cheonggyecheon was once a natural stream flowing through downtown Seoul, before being covered to build an elevated expressway 
more than 34 years ago. The covered and paved sections of Cheonggyecheon were removed to restore the stream to a natural 
system. After completion of the project, the surrounding temperature decreased by 3.6ºC, the vegetation has become more diverse 
every year, and the area has become a great venue for environmental education.     

Seoul Biodiversity Report. 2009.

sEOuL rEvIvEs A NATurAL sTrEAM, IMPrOvING ENvIrONMENTAL CONDITIONs

> 
Assess current and future projects to improve biodiversity, namely, are project plans clearly laid out, including details of stakeholders and partners as well  
as the timeframe and budget? Examine the outcomes of completed projects.

Volunteers rehabilitating arson site on Lake Goollelal, Joondalup
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> 
Assess whether links between biodiversity and other issues, such as socio-economic issues (e.g. eco-
tourism, poverty, recreation and health) are included in biodiversity planning and management.    

4.4 Assessing biodiversity awareness and public participation
Effective communication and biodiversity education is a foundation for raising public awareness  
of the importance of biodiversity conservation and management. 

Project Green and Healthy Environment (PAVS) is a unique project which qualifies and mobilizes 
local agents for environmental preservation, while promoting health and social development 
in the community. The project is an integration of three municipal secretariats of the City  
of São Paulo with the support of the Minister of Health and the United Nations Environment 
Program (UNEP) in Brazil. Agents working with health and social matters in the community 
are being trained to recognize and understand environmental issues, thus highlighting  
the critical connections between these important topics.     

City of São Paulo Draft Biodiversity Report. 2009.

Opportunities abound for experiencing biodiversity within the Bonn city area. 
Nearly all of the city’s open areas are accessible to the public and contain 
dense networks of trails. The bi-monthly BUZ (Bonn environment news) reports  
on ecological themes in the Bonn region, enabling environmental groups in Bonn 
to present their work and actions. The city also maintains an ’environmental 
hotline’ (‘Umwelttelefon’) that answers questions on all environmental issues. 
Each year the hotline receives about 1,300 calls, including about 170 calls 
relating to biodiversity issues (trees, nature conservation and species protection). 
In addition, a nature-experience program in cooperation with the nature 
conservation organizations is offered. The program includes species-identification 
courses, excursions and ‘get-involved’ efforts in Bonn’s natural areas.     

Bonn Biodiversity Report. 2008.

sãO PAuLO uNITEs ThE ENvIrONMENT AND hEALTh AND sOCIAL IssuEs

PuBLIC ACCEss TO BIODIvErsITy AND INfOrMATION IN BONN

4.4.1 Assessing public access to biodiversity

Assess accessibility of parks and other natural open spaces, such as parks and river walkways,  
to all sectors of the public (e.g. affordable entrance fee, regular public transport, wheelchair access, 
etc.), and how intensively these public spaces are utilized, using, for example, ticket sales or even 
surveillance cameras to assess utilization levels.

Urban biodiversity is often the only opportunity 
the majority of the planet’s population has 
to experience nature and access biodiversity. 
Positive public interaction with biodiversity is 
thus a vital key for raising public awareness. 
Chapter  6 prov ides deta i led guidance  
on communication, education, awareness and 
participation approaches and tools.

Evaluate public access to biodiversity through 
documented use of natural areas; cost of 
entrance; ease of travel; and, availability of 
biodiversity information. Assess the state 
of public participation and awareness and 
determine what programs and projects exist 
as well as who is responsible, and whether 
the majority of the population is included. 
Finally, assess the biodiversity communication 
strategy and examine its effectiveness. Effective 
education and communication programs 

will be holistic, interdisciplinary 
and collaborative, encouraging 
members of the public to be 
involved and invested in biodiversity 
conservation, and motivated to protect  
it for future generations.

Assess and compile stakeholder databases and 
other records, of stakeholders (anyone with a 
share or interest in issues related to biodiversity, 
e.g. volunteers, developers, public, etc.) and 
include information about stakeholders, such as, 
how active they are and on which issues. Assess 
gaps in stakeholder information and participation 
as well as the degree to which the public is 
consulted on biodiversity issues and whether they 
provide feedback and comments. Attendance at 
public meetings and presentations can be used 
to indicate public interest in biodiversity.

Aerial photo of the City of Bonn
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Environmental training as part  
of Project Green and Healthy Environment
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4.4.2 Biodiversity participation and awareness

Assess public participation and awareness of biodiversity by interviewing public relations departments 
in the local municipality, education centers, local universities and other institutions. Determine what 
known interest groups and stakeholders exist, their activities and level of involvement.

4.4.3 Assessing biodiversity communication and education

Identify existing and potential key target groups and assess whether the current communication strategy 
reaches the general public, including politicians, businesses, specialists and non-profit organizations. 
It is important for each target group to have a unique approach and communication strategy. Assess 
which media are presently used for profiling biodiversity issues and which additional or alternative 
media resources might be employed.

Assess the biodiversity education strategy by identifying existing education programs; what biodiversity 
issues they target; and, use feedback (e.g. from teachers and students) to assess the effectiveness of 
these programs. Local government education officials can help to clarify the priority given to biodiversity 
education in the agenda and within the government. Investigate whether any education bills or treaties 
relating to environmental education have been signed by the city, as these would be a good indication 
that environmental education is important to local government.    

Project Twin Streams is an innovative partnership between 
the Waitakere City Council’s Ecowater (stormwater, 
wastewater, and water supply services) and the local 
community to restore the streams in Waitakere City, and 
improve stormwater management, water quality and the 
natural biodiversity. Community organizations are contracted 
by the Council to work with their local neighborhoods 
to perform weed clearing, planting and monitoring.  
All five contract areas within the City employ a community 
coordinator. Volunteers are involved in site preparation, 
rubbish removal, planting, and 15 schools are actively 
engaged in the project. In addition, a network of pathways 
is being constructed so that all members of the community 
will have access to the restored stream environments. This 
project has increased community ownership, participation 
and understanding of the local biodiversity.     

Waitakere Biodiversity Report. 2007.

CITy COuNCIL IN WAITAKErE PArTNErs WITh ThE COMMuNITy TO PrOTECT sTrEAM BIODIvErsITy

Volunteers involved in the Matariki Community Planting Day  
as part of the Project Twin Streams 
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The Fujimae Tidal Flat is a Ramsar site, supporting one 
of the largest stopover populations of migratory birds. 
This area would have been developed into a landfill 
site were it not for intervention by local public groups. 
Now the City of Nagoya, Japan, hosts events every 
year at the Nagoya Bird Observatory during Bird Week 
in May and Bird-watching Week in Novermber. The 
city’s Bird Week include children’s programs, such as 
coloring in bird pictures, and taking photographs at 
the Bird Observatory. Bird photography exhibitions 
and lectures were also held. During Bird-Watching 
Week, events include a bird photography exhibition, 
lectures and bird-watching sessions.     

City of Nagoya Biodiversity Report. 2008.

NAGOyA PrOTECTs BIrDs WITh BIrD WEEK AND BIrD-WATChING WEEK

Migratory birds on the Fujimae Tidal Flat, Nagoya
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4.5.1 Compiling a biodiversity report

Refer back to the goals and objectives of the biodiversity report as a guide for the production of the 
biodiversity report. The goal of the biodiversity report will influence both layout and detail. Potential 
goals include: profiling for the city, advertising the city’s biodiversity (to local government; politicians; 
tourists; or, the general public), assessing biodiversity for planning and management purposes,  
or a combination of these. The reports should therefore be written with those target groups in mind.

Compile all the information collected during 
the biodiversity assessment, including results 
from the biodiversity survey, condition and 
threats to biodiversity, the status of biodiversity 
management, the status of public participation 
and awareness, and the value of biodiversity. 
Add biodiversity maps (include corridors, sites 
of special species, sites of projects, etc.); figures 
(diagrams, flow charts, etc.); and, photographs 
where appropriate. Include anything else 
important, interesting or relevant. Set priorities 
for action and provide valuable information 
for future management. The biodiversity report 
helps place biodiversity on a stronger footing 
at local government level and helps to secure 
greater support for biodiversity planning and 
implementation. The production and sharing  
of the biodiversity report will enable cities to learn 
from the successes and challenges of others,  
as well as to profile their biodiversity.

Refer to biodiversity report guidelines written 
for the LAB pioneer cities for ideas about what 
to include. The LAB pioneer project consisted  
of 21 participating cities, each of which produced 
a biodiversity report documenting the current 
state of their biodiversity. All the participating 
LAB pioneer cities played an important role in 
this Chapter, providing important information 
and case studies. Each city’s biodiversity 
report is unique in style and information. 
To look through the final products, visit 
the Local Action for Biodiversity (LAB)   
website: www.iclei.org/lab.    

Zagreb’s Biodiversity Report

Zagreb finds that their biodiversity report is the first document to systematically 
and holistically summarize the complex approaches to, and management of, 
biodiversity issues. “This biodiversity report and other work through the Local 
Action for Biodiversity (LAB) Project will be the basis for biodiversity management 
and integration of biodiversity issues into other City documents as well”.     

City of Zagreb Draft Biodiversity Report. 2009.

zAGrEB usEs ThE BIODIvErsITy rEPOrT TO CONsOLIDATE AND PLAN fOr BIODIvErsITy MANAGEMENT

4.5 Documenting the biodiversity assessment in a biodiversity report
A biodiversity report is the outcome of the biodiversity assessment, and is a critical starting point for future biodiversity planning 
and management. 

The biodiversity report documents the existing state of biodiversity and its management; summarizes and collates all information obtained from  
the assessment; and, organizes and presents the biodiversity assessment results as a profiling and management tool.
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4.6 Biodiversity planning
Biodiversity plans aim to preserve biodiversity through a holistic approach involving the whole ecosystem, which will  
be incorporated into Local Government Plans (LGPs). 

Biodiversity planning involves integrating biodiversity and LGPs, ultimately leading to implementation (Figure 4.1). After first undertaking a biodiversity 
assessment, the goals of a biodiversity plan are to identify important biodiversity targets and to plan their priority within a broader network within the city 
or region. Conserving habitats and ecological processes preserves the value of the area for socio-economic benefits derived from natural resources, such  
as tourism, fisheries, research, education, and other ecosystem services. For ecosystem services and functions to persist, entire ecosystems need to be 
preserved, and therefore networks and connectivity within ecosystems are essential.

4.6.1 Biodiversity planning concepts

Connectivity

Many species require areas to be connected  
in some way to allow movement between 
core areas. More tolerant species can survive  
by moving between several small patches of 
habitat (stepping stones or ‘islands’), while other 
species require linear strips (corridors) of habitat 
to provide connectivity (Boyd 2004). Corridor 
width is important and depends on factors such 
as land shape, species present and the type 
of development in the area (Pierce and Mader 
2006). Threats to connectivity include land-use 
change, agriculture, roads and other development. 
However, it is important to remember that modified 
habitats can remain useful as corridors, as long 
as species movement is possible. For example, 
Barcelona has taken advantage of existing 
parks, gardens and tree-lined streets, connecting 
them as part of their network. Johannesburg 
has used rivers and wetlands that already have  
a protected status as the backbone for biodiversity 
corridors. (Refer to the glossary for key concepts 
of connectivity such as core areas, buffers, edge 
effects, size and resilience). 

Figure 4.1: Flow diagram  
of the Biodiversity Planning 

Framework and sequence, 
starting from biodiversity 

assessment to planning,  
and ending with biodiversity 
management (adapted from 
Groves et al. 2002; Margules 

and Pressey 2000).

Barcelona’s Museum of Natural Sciences in the Ciutadella 
Park uses green spaces to connect to the network

BIODIVERSITY PLANNING

INTEGRATING BIODIVERSITY PLANS  
INTO LOCAL GOVERNMENT PLANS

IMPLEMENTING BIODIVERSITY PLANS 

Each area is unique and should be approached as such. In relatively undeveloped areas, maintaining 
ecosystem connections and broad-scale ecological processes will be the most important goals and 
planning will focus on identifying the appropriate size of biodiversity areas while addressing any threats 
(Boyd 2004). In contrast, in highly fragmented areas the emphasis will be on protecting remaining 
habitat patches, consolidating these where possible and restoring connectivity, ecological processes 
and ecosystem services (Boyd 2004). Implementation of a biodiversity plan is the ultimate goal and  
it is therefore important to involve the implementing agencies from the outset of the plan.
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Approaches to planning

Biodiversity planning has traditionally focused 
on individual species, especially those that are 
threatened. Only recently have conservation 
efforts sought to address biological diversity 
at the ecosystem level, including humans  
in the landscape. “The ecosystem approach  
is a strategy for the integrated management  
of land, water and living resources that promotes 
conservation and sustainable use in an equitable 
way” (Convention on Biological Diversity 2005). 
An example would be planning for the entire 
catchment of an aquatic system because it is 
influenced way beyond the boundary of the 
river, stream or wetland (Coates 2004), such  
as through impoundment, water pollution or soil 
erosion upstream. It is not enough to maintain 
a number of protected areas; the connections 
between them must be secure too. People 
are hugely dependent on aquatic ecosystems 
for recreation (in developed areas) and often  
for livelihoods (in developing areas) (Coates 
2004). A good conservation network should 
therefore protect species and habitats within 
both aquatic and terrestrial ecosystems. 

Humans are dependent on aquatic ecosystems in both developed and developing areas

POINT OF INTEREST
Systematic Conservation Planning

Systematic Conservation Planning is an area 
of conservation biology which aims to locate 
spatial options and priority areas required to 
ensure the conservation of biodiversity, with the 
resulting goals of the planning process being the 
conservation of:

a representative sample of all ecosystems and •	
species (the principle of representivity) (Austin 
and Margules 1986); and,
the ecological and evolutionary processes •	
that are critical for the long-term persistence 
of ecosystems (the principle of persistence) 
(Soulé 1987; Cowling and Pressey 2001).

Systematic Conservation Planning is a data-
dependent spatial planning process, across 
a planning domain or planning jurisdiction, 
integrating both mapped information for 
biodiversity pattern and process. Often these 
planning processes also gather and model 
information describing various pressures on 
biodiversity, for example, land degradation or 
land-use change.

Systematic Conservation Planning often includes 
the following methodological steps:

Collation of data on biodiversity surrogates •	
(pattern and process);
Setting of targets for the retention  •	
and persistence of biodiversity features;
Collation of data on areas of habitat •	
transformation and degradation;
Identification of primary pressures  •	
on biodiversity, and collation of data spatially 
representing the distribution of these features;
Assesment of the contribution of existing •	
protected areas to the conservation  
of biodiversity; and,
Identification of priority areas required  •	
to meet outstanding biodiversity targets.

Data on biodiversity pressures can be used either 
to reduce conflict between pressures and areas 
selected as required for conservation, and/or to 
schedule action within the mapped priority areas.

POINT OF INTEREST
Developing a clear and scientifically-defensible methodology is important to underpin a robust plan. 
Biodiversity conservation planning which aims to meet biodiversity targets and social development objectives 
needs to be based on clear criteria applied in a systematic methodology.
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Cape Flats Wastewater Treatment Works in Cape Town
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The 2020 vision for the Green Network is that the Waitakere Ranges, New Zealand, will be permanently protected. There will be 
a network of bush and trees from the Ranges, through town centers and suburbs, to the coasts, bringing the natural world into 
people’s everyday lives and filling the streams and forests with life. This platform is about caring for natural areas. The city’s parks, 
bush and streams form a green network that provides homes and highways for wildlife and recreational areas for people. It also 
assists with managing and filtering stormwater. Protection and enhancement is sought on both public and private land, community 
involvement is encouraged, as is the protection of landscapes, native plants, wildlife and ecosystems. This strategic platform is 
incorporated into the Waitakere District Plan, and so has a regulatory and non-regulatory underpinning.     

Waitakere City Biodiversity Report. 2008.

WAITAKErE CITy sTrATEGIC GrEEN NETWOrK

4.6.2 Biodiversity planning tools

Computer planning tools

Biodiversity planning tools help to identify and design core areas, networks and corridors, while 
ensuring biodiversity representation and persistence. There may be many species, ecosystems, habitats 
and potential conservation sites to consider, making evaluation of all the possibilities a complex 
task. Computer-software and programs simplify this process, allowing for more possibilities to be 
considered (see below), and computer models may be required to understand complex ecosystems  
or to allow predictions. Modeling can be a quicker, and less labor intensive, process than doing 
it by hand, and allows for revision and update. These tools should not be used blindly, and the 
inherent assumptions and limitations should be understood. The plan can be broad-scale for 
larger areas (such as regional plans) to create broad priority areas, or fine-scale for smaller  
areas (such as local plans) (Driver et al. 2003). Planning tools provide insights and 
understanding that can support the biodiversity planning process, rather than prescribing  
a correct and final solution.

Biodiversity planning software

Various software tools have been developed for Conservation Planning (Sarkar et al. 2006). Examples 
of free software planning tools include C-Plan, Marxan and ConsNet (www.consnet.org/). This website 
also includes some introductory information and tutorials on systematic biodiversity planning. 

Social networks and connectivity

Biodivers i ty  networks present mult ip le 
opportunities in terms of social and economic 
benefits. They provide the opportunity to create 
transport routes, such as bike and foot paths, 
through the city or region and are invaluable 
for recreational purposes, bringing a positive 
experience of biodiversity into the lives of local 
communities. It is essential to plan increased 
recreational and social opportunities when 
planning biodiversity networks, and to use 
that shared purpose to gain support from the 
community and the local authorities.

The objective of the Seine Plan is to link the aquatic system between the wetland zones of the major routes of the basin and 
therefore improve the biodiversity of La Bassée River in France. The ecology of the river and wetland banks will be restored through 
the rehabilitation of the vegetation, fish will be allowed to move freely in certain sections of the wetland zones, and an inter-regional 
environmental plan for the river system will be put in place.     

Île de France Draft Biodiversity Report. 2009.

AquATIC ECOLOGICAL CONTINuITy IN ÎLE DE frANCE
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Geographic Information Systems (GIS)

GIS is a computer-assisted mapping tool used to store, retrieve, process, and display spatial data.  
Simple GIS analyses help to identify areas of conflict and critical pressures, as well as areas  
of opportunity for increasing biodiversity and ecosystem health (Nowicki et al. 2005). GIS has made 
representation of different spatial scales easier since ecosystem processes, conservation targets and 
land-use zones can vary hugely in terms of scale (Sarkar et al. 2006). See References, bibliography  
& further tools for more basic information on GIS.

Biodiversity planning software can be rather complicated, requiring software and technical expertise. 
Make sure to use reliable data, from a range of sources and from relevant disciplines. Be sure to apply 
the correct model to available information, resources and goals. Choose appropriate complexity, spatial 
resolution and scale for the models. Ensure that changes over time are considered with regard to 
natural ecosystem changes, as well as changing pressures and impacts.

The biodiversity planning and analysis tool, C-Plan, 
was used to select Cape Town’s biodiversity network. 
This tool uses a range of criteria to identify and 
select those remaining natural remnants, which in 
addition to existing protected areas, best represent 
the many vegetation types and species found within 
Cape Town. C-Plan integrates ‘complementarity’ 
(remnants are first selected to conserve vegetation 
and species not already conserved), ‘flexibility’ 
(an indication of alternatives to meet a particular 
target) and ‘irreplaceability’ (an indication of the 
importance of a particular remnant and the degree 
to which alternative remnants can be selected to 
still achieve biodiversity targets). The following 
criteria were used to determine the vegetation type 
targets: historical rarity; percentage of national 
vegetation types historically; and, the degree of 
transformation of each vegetation type within the 
City. Vegetation types of lowest extent historically; 
highest proportional representation within the 
City; and, highest degree of transformation 
generated the greatest number of targets. The 
program Marxan was then applied to improve 
connectivity among remnants, using a ‘boundary 
length modifier’ tool to select additional remnants. 
All surviving wetlands and rivers form part of the 
Biodiversity Network.     

City of Cape Town Biodiversity Report. 2008.

The biodiversity planning process in Napa Valley, California, consists of the following steps: 1) identify 
context elements, for example roads, elevation, hydrography; 2) generate data layers for these 
elements in the GIS program; 3) evaluate the state of biodiversity; 4) identify biodiversity 
targets and identify gaps in biodiversity protection; 5) compare the biodiversity 
targets and plan with the local government plans; and, 6) reach a planning decision 
after integrating these plans, or repeat the process as conditions change (Barker 
and Riordan 2003).     

fINE-sCALE BIODIvErsITy PLANNING Of BIODIvErsITy NETWOrK IN CAPE TOWN

GIs-BAsED DECIsION suPPOrT sysTEM IN NAPA vALLEy

The City of Cape Town’s Biodiversity Network

PROTECTED AREAS

Proclaimed/Other

  Proclaimed

  Managed

  Core Flora Site

      Urban Edge

Habitat Quality

  Natural

  Restorable

Reserve Number

     See Table 5
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Getting started

Use the biodiversity map with open spaces 
identified in the biodiversity assessment 
containing information about what biodiversity 
exists, and ascertain where and whether there 
are gaps in the broader biodiversity connectivity. 
Once a section of biodiversity has been identified 
as a necessary target, determine how much 
needs to be protected to ensure that ecological 
processes continue to function.

Formal protection (such as protected areas) is not 
necessarily the only way of protecting an area. 
In many cases good biodiversity management 
practices, which are appropriate for each 
specific area, will be sufficient for conserving 
biodiversity. Good management practices include 
establishing a sustainable management plan with 
sufficient capacity and resources, rehabilitating 
and improving biodiversity if necessary, and 
maintaining and monitoring the area.

 
 
 

When designing a biodiversity network, 
determine the goals at the outset, keeping local, 
regional and national goals in mind, and where 
the biodiversity plan fits within these different 
scales. The first step in designing biodiversity 
targets and networks is to identify the core areas 
(as mentioned above in Biodiversity Planning 
Concepts) around which protected areas will be 
established (Boyd 2004). Use a map of existing 
protected areas, and also information about 
the location and status of additional species, 
habitats, ecological processes and ecosystem 
services that require protection to identify the 
target biodiversity areas. If ecosystem functioning 
and protection is the goal, determine the 
minimum amount of habitat and area that will 
be required for the survival of populations, and 
for ecological processes and ecosystem services 
to be maintained (Boyd 2004). 

4.6.3 Establishing biodiversity targets and networks

Planning biodiversity targets and networks

The guiding principle in biodiversity plan development is prevention and avoidance of biodiversity loss, 
through creation of biodiversity and green space targets, namely areas that need protecting. These areas 
may contain indigenous habitat in good condition; rare or threatened species or habitats; or, areas that 
are essential connectors for a biodiversity network, etc. Goals and targets are the vital base from which 
to build the biodiversity plan and care must be taken to establish them. Biodiversity planning goals 
must involve quantitative targets for species, habitats and other features, including aspects such as 
connectivity and minimum size. In addition, identify qualitative targets or preferences. For example, 
new conservation areas should have minimal prior disturbance from grazing or logging (Margules 
and Pressey 2000), or goals to incorporate social and economic aspects. Each area is unique and 
therefore targets and goals will differ, depending on local variables.

POINT OF INTEREST
Biodiversity planning processes should enable 
the strategic engagement of stakeholders  
in setting targets and criteria for trade-off  
as well as reviewing and refining draft selected 
networks.

POINT OF INTEREST
Examples of biodiversity targets (adapted from 
Gordon et al. 2005) include:

All ecosystems should be represented within the •	
biodiversity goals, therefore target ecosystems 
that are not already protected or managed.
Areas of high species richness should be •	
targeted, as these ecosystems are often good 
representations of local biodiversity.
Include areas that contain threatened species •	
or habitats.
Also include areas that have other special •	
species, such as umbrella, keystone, indicator 
or flagship species, etc.
Ecosystems with a high level of endemism •	
should be targeted, as these species are only 
found locally.
Ecosystems with significant or outstanding •	
ecological- or evolutionary processes should 
be included, for example breeding areas, 
migration routes, centers of evolutionary 
radiation, etc.
Target areas where species are declining.•	
Target areas where there is significant  •	
habitat loss.
Highly fragmented ecosystems should be •	
included as a target, with the final goal being 
to connect them in the biodiversity network.
Include large, intact areas that have had •	
minimal human impact, as these areas will 
not require rehabilitation or restoration, just 
good management.
Areas that are likely to experience high •	
threats and pressures on species, habitats  
or ecosystems in the future should be 
targeted, to prevent major biodiversity loss.
The maintenance of water quality  •	
is an essential target, namely protect water 
catchments and systems, and any areas that 
affect water systems.
Target any areas that will prevent and •	
mitigate natural hazards such as flooding, 
coastal hazards and climate change.
Damaged ecosystems that can be restored •	
should be included in the target.
It is vital to target areas that will increase •	
the involvement and education of the 
community, and their support and enjoyment 
of biodiversity.
Any areas that will be of social and economic •	
benefit should be targeted, including those 
that increase public interaction and exposure 
to biodiversity.

POINT OF INTEREST
Biodiversity planning is an iterative process which 
should enable the integration of new layers and 
levels of information and stakeholder inputs. 
For example, new information on the economic 
value of biodiversity or vulnerability and 
ecosystem-based adaptation to climate change 
could result in a need to change targets and the 
areas selected, as well as the configuration or 
design of a local biodiversity network.
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Biodiversity can be protected in both formal areas  
and through good biodiversity management practices 
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Biodiversity networks

To conserve biodiversity at the ecosystem scale, 
natural spaces must be connected by networks 
and corridors to help protect critical areas 
from potentially harmful external activities. 
Networks and corridors contribute to long-term 
persistence of threatened species, ecosystem 
processes and services while encouraging 
sustainable development (Boyd 2004) by 
allowing ecosystems to remain connected on 
some level. Areas where natural disturbances 
(such as fires, floods, landslides, etc.) can 
occur without disrupting human activities are 
valuable, but extremely rare in urban situations. 
In highly modified regions, such as urban areas, 
a biodiversity network may include habitats 
that have been degraded or changed but which 

remain useful as connectors within the landscape 
(Defenders of Wildlife 2003). Restoration of 
severely changed habitats may also be necessary 
in order to provide connections in a biodiversity 
network. Biogeography is an integral part of 
establishing biodiversity networks, explaining the 
distribution of species across local, regional and 
global landscapes, as well as how size, shape, 
time and connectivity affect what species are 
found where.

Factors that will play a major role in the suitability 
of an area as part of the biodiversity network 
are the current and future sizes, conditions 
and immediate surroundings of habitats, such 
as proximity to other habitats with which they 
could potentially connect and interact, as well 
as possible barriers to movement (Nowicki 

et al. 2005). Try to link fragments by restoring 
the natural habitat between them. Prevent 
fragmentation by planning new developments on 
the edge of existing developments. Keep borders 
of natural vegetation around developments so 
that there will always be corridors connecting 
the landscape and plant mainly native instead of 
non-native species (Pierce and Mader 2006). The 
general rule is that the bigger the development, 
the wider the border of natural vegetation around 
it should be, to allow a corridor wide enough for 
biodiversity passage.

Nature reserves in Leicester contain  
a diverstity of species 

The Ecological Design Report is a new planning tool to ensure that 
ecological design principles are integrated into the early stages of the 
design of a neighborhood, in order to protect biodiversity and reduce  
the neighborhood’s ecological impact. Edmonton is working towards 
achieving ecological connectivity at a range of scales, including regional, 
municipal, and community levels. To promote connectivity at the local 
level, conceptual maps have been developed for some new neighborhoods 
that identify potential ecological linkages between natural areas, semi-
natural parkland, utility rights-of-way and stormwater facilities. The maps 
are used to focus discussion about natural areas in meetings with planners, 
developers and consultants, and help to encourage a larger-scale view  
of natural areas protection in Edmonton. The use of a conceptual diagram early 
in the planning process of a new neighborhood in Northeast Edmonton led  
to the commitment of the City Council, City administration and the 
developers to create an ecological corridor to link multiple protected 
natural areas, including a wetland, woodlot, and stormwater management 
facilities. One of the most important benefits of an Ecological Design 
Report is that it promotes interdisciplinary planning and communication 
(i.e. between staff from the development industry and City staff working 
on drainage systems, transportation, and ecological connectivity), and can 
also result in a more efficient and effective planning process.     

City of Edmonton Biodiversity Report. 2008.

Whilst many species are protected by the fact that their habitats are designated 
as protected areas (Sites of Importance for Nature Conservation – SINC), some rare, 
threatened or otherwise vulnerable species often exist in places that are difficult  
to protect. For example, bats are frequently found in the roof spaces of domestic 
dwellings or old industrial buildings, Little Ringed Plovers nest on derelict wasteland, 
and badgers commonly use back gardens. Other species range a long way from their 
‘core’ habitat, for example; badgers forage two kilometers or more from their sett; and 
Great Crested Newts have been found 500 meters or more from their breeding pond. 
It is therefore impossible to designate all the separate places within a species’ range as 
protected areas, but by employing the principles of connectivity it is possible to create 
a connected network for species to utilize. Private gardens cover approximately 27% 
of the surface area of Leicester City, England, and have been shown to contain a vast 
amount of species diversity. In the same way school grounds have wonderful potential  
to become part of the biodiversity network in Leicester, while also providing an 
educational role, and the chance for children to experience biodiversity.     

Leicester Biodiversity Report. 2008.

ECOLOGICAL CONNECTIvITy ON ALL sCALEs IN EDMONTON

NETWOrKs ArE EssENTIAL fOr PrOTECTING WIDE-rANGING sPECIEs IN LEICEsTEr

Le
ic

es
te

r C
ity

 C
ou

nc
il

Ci
ty

 o
f E

dm
on

to
n



74  |  Biodiversity Assessment & Planning   

Prioritizing areas 

Prioritize endemic, rare, vulnerable and/or 
declining habitats, species and/or genotypes. 
Protect areas which act as a buffer or 
play an important part in maintaining 
environmental quality or critical ecosystem 
processes. Large or continuous areas of 
previously undisturbed habitat or habitats 
with important seasonal uses (e.g. migration 
grounds) or even; habitats currently poor  
in biodiversity but with potential to develop 
high biodiversity with appropriate 
intervention and management should 
be prioritized. Habitats that take a long 
time to develop their characteristic 
biodiversity and/or support species,  
as well as habitats that are not 
yet well represented in effective 
conservation areas, are also important 
priorities. Areas with a low probability 
of development; those that contain 
important ecosystem services 
and those readily accessible to 
the public, supporting outdoor 
recreational opportunities should 
be included in the priority listing, 
while obvious sites include biodiversity 
hotspots and Ramsar wetlands (adapted 
from Chan et al. 2006; Haight et al. 2005; 
Nowicki et al. 2005). 

Groundwater has been collected in Tilburg, the Netherlands, since the 
19th century. The protection of groundwater against seeping pollution 
became a priority in the 1900s and the water collection company bought 
up parcels of land. In 1994 a nature development project on the site 
was started to provide even better protection for groundwater. Through 
monitoring of the area it has been observed that the biodiversity has 
benefited, as has the quality of the groundwater.     

Tilburg City Draft Biodiversity Report. 2009.

Floristic biodiversity is highest in those areas with variable local topography and thus high 
habitat diversity. High habitat diversity is a primary environmental factor linked to high 
local diversity in plants. A preliminary qualitative assessment of which habitats contain 
high biodiversity and are important for the conservation of threatened species indicates 
that the most important habitats are the koppies (small hills) and ridge habitats, wetland 
habitats, dolomite grassland and then the remaining untransformed natural habitat. 
Other areas with a high priority for conservation are those that contain or are likely to 
contain habitats for Red/Orange List plant species.     

City of Johannesburg Draft Biodiversity Report. 2009.

4.6.4 Prioritizing targets

Prioritizing species and habitats

Shaffer and Stein (2000) outlined three principles 
for successful biodiversity conservation that 
they termed representation, resilience, and 
redundancy. Representation means inclusion 
of all species and habitats native to an area. 
Resilience (persistence) makes sure that these 
species and habitats persist and evolve for a long 
time into the future. Redundancy ensures that 
there is a back-up, namely, if an area fails the 
species or habitat will not become extinct.

In the context of regional and national biodiversity 
plans, and how these affect the priority of the 
local plan, prioritize areas, or networks of areas, 
where biodiversity benefits can be greatest for the 
overall city or region, while also ideally generating 
sustainable economic and social services, and/
or involving the lowest opportunity cost to local 
stakeholders. Consider both current and future 
threats. There will often be a large number of 
sites and/or considerations to be evaluated, and 
conservation planning software, such as C-Plan 
and Marxan, can be used to help identify priority 
biodiversity targets, a decision process which can 
be extremely complex (Eken et al. 2004). Limited 
budgets play an especially important role in 
urban settings, however, increased social benefits, 
such as outdoor recreational opportunities in 
conservation areas, are likely to increase chances 
of support and funding (Haight et al. 2005).
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A NATurE DEvELOPMENT PrOJECT ThAT PrOTECTs GrOuNDWATEr IN TILBurG

PrIOrITIzING BIODIvErsITy TArGETs IN JOhANNEsBurG

The Kaaistoep and the nature development project was established  
to provide improved protection for groundwater

High habitat diversity is a primary environmental factor linked to high local diversity in plants  
(photo: Johannesburg)
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Once conservation priorities have been identified, using software tools and other criteria, create  
a biodiversity map with this information, which will be integrated with the LGPs.

The initial boundaries of the planning region may follow topographic or habitat boundaries (such  
as the limits of watersheds or ecosystems), which may then be adjusted to coincide with local government 
boundaries, especially where biodiversity planning is integrated into other local government planning 
exercises (Boyd 2004).    

A proactive approach is essential for the identification 
and protection of areas with high biodiversity  
(photo: Johannesburg)

Site selection methods

Priority biodiversity areas can be identified using a combination of criteria described in Table 4.1, along with the software tools described.

4.7 Integrating biodiversity plans into Local 
Government Plans

Local government planning aims to regulate the distribution of development; 
people; activities; and, land use through forward planning using spatial maps. 

Biodiversity plans need to be integrated with local government land use as a social, economical 
and ecological asset. This integration involves looking for overlap, creating a plan for sustainable 
development, resulting in safeguarding the future of ecosystem goods and services for the local 
community. Compromises need to be made during the integration process, and often lower priority 
biodiversity targets will give way to development, and agreed upon alternatives. Forward-planning 
is essential for preventing and/or mitigating natural hazards (e.g. climate change, flooding or coastal 
hazards), and therefore benefits both biodiversity and local government.

A proactive approach is essential for the 
identification and protection of areas with high 
biodiversity, as the City of Johannesburg duly 
notes, and it is important to take into account 
future land uses and their impacts. Biodiversity 
planning requires integration into other land-
use planning initiatives and policies, such as 
agriculture, livestock and forestry policies, 
as well as development (Boyd 2004). Land 
ownership plays an important role in biodiversity 
conservation and development, as privately-
owned land will be treated differently to land 
owned by the government. 
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Table 4.1: Criteria for selection of priority biodiversity areas (adapted from Eken et al. 2004; Haight et al. 2005) 

Site selection criteria Advantage Disadvantage

Species rich areas Simple;
Can be efficient.

Species are not the only aspects of biodiversity; might 
exclude areas that are vital for a small number of threatened, 
restricted-range, biome-restricted or congregatory species;
May also over-emphasize areas that include ecotones  
and widely dispersed and vagrant species;
Should be used in conjunction with other criteria.

Areas of narrow endemism Can help to prevent extinctions by protecting species  
that occur nowhere else;
Proven effective for birds.

Threatened species Endangered species only occur at very few sites;
Start with most endangered species.

Should be used in conjunction with other criteria.

High priority natural communities Coarse filter for conservation of all species, including those 
poorly known taxa;
Threatened habitats are included.

Requires identification and mapping of natural communities;
Weighted by state of habitat and secondary criteria,  
for example diversity, endemism, threatened species;
Must choose from a wide range of habitat classification 
methods.

Ecological and evolutionary processes Using processes like migration, corridors, etc. have been  
a success.

Lack of sufficient understanding of these complex processes.

Complementarity-driven algorithms Represent as much biodiversity as efficiently as possible;
Useful when prioritizing conservation action among key areas.

The habitat patches may be widely scattered and too small  
to retain viable populations;
Often has high financial demands and may be time-consuming.

Probability of development If area is likely to be developed unnecessary effort  
can be avoided.

Should be used in conjunction with ecological criteria.
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4.7.1 Understanding local government planning

LGPs  include plans for land use, housing development, social and economic development, job 
creation, roads, wastewater treatment, social education, etc. Local government planning aims  
to plan and regulate the distribution of development, people and activities and land use. Traditionally, 
LGPs and biodiversity plans were viewed as disparate entities, but it is now apparent that integrated 
planning is the path to a sustainable future. Zoning and infrastructure-planning regulate land use, 
balancing biodiversity and environmental issues with socio-economic and human activities. All aspects  
(i.e. aesthetic, ecological, cultural and economic) of the landscape should be included.

Key local government objectives will be highlighted in LGPs and the spatial component of these plans, 
and although they will differ between local governments, some standard objectives are:

Sustainability and efficiency (this should be the overriding objective);•	
Provision of amenities and services to communities;•	
Promotion of social and economic development;•	
Promotion of a safe and healthy environment;•	
Promotion of proper and efficient use of land as an agricultural and industrial •	
resource;
Protection and conservation of natural environment; and,•	
Promotion of the involvement of communities and community organizations  •	
in the matters of local government.

Note: Local government planning is also called land-use planning, spatial planning  
in Europe, town/regional planning in Australia, United Kingdom and New Zealand, 
and urban or regional planning in the United States and Canada.

Local government planning is the principle local government forward-planning tool, which aims 
to design an overall framework for future land use. Local government planning therefore prevents 
unplanned, and potentially damaging, effects on local biodiversity through proactive methods. The local 
government planning approach integrates social, ecological and economic aspects of an area through 
the involvement of the entire municipality and the public, in order to achieve sustainable development 
in the long-term. Building sustainable, liveable settlements depends on integrating and coordinating 
service delivery and development, regulating and planning all aspects of land use, infrastructure 
and environmental management, transport, health, education, housing, safety and security.  
The current social, economic and environmental situations need to be assessed first, and then through 
a consultation process, the community needs should be identified (Scheepers 2000). LGPs are created 
through the establishment of future development goals, taking into account the available resources, 
skills and capacities. The needs of the area are prioritized in terms of urgency and importance, and 
then an integrated framework is developed to meet these needs and goals within specific timeframes.  
For example, the King County zoning code encourages the thinning of development intensity  
in an easterly direction, which is a potentially useful local government tool for biodiversity protection 
as it allows native habitats, as well as development, to coexist.  >

One standard local government objective  
is the promotion of a safe and healthy 
environment (photo: Zagreb)
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> 
Spatial Local Government Maps (SLGMs) map LGPs, 
showing directions of growth; special development 
areas; desired land uses; urban edges; and, areas 
that may be set aside for biodiversity conservation. 
SLGMs should be used to guide and inform all 
decisions relating to land use, development and 
local government land planning (Pierce and Mader 
2006). SLGMs highlight the correlation between 
different land uses; areas where development is, or 
is not, desirable; and, high priority areas needing 
protection. The relevant authorities should visit 
sites, inspect them and treat each case as unique.

Ekurhuleni’s spatial local government maps (spatial development frameworks), which include zoning areas and sites for conservation 
or other open space functions, utilize Ekurhuleni’s Biodiversity and Open Space Strategy (EBOSS) as a source of information. 
Ekurhuleni has developed spatial local government maps on three levels, the most general of which is the metropolitan spatial local 
government map that contains no site-specific detail. The regional spatial local government map includes more detail, referring  
to specific proposals for areas of land, and the local government maps are detailed spatial plans, with emphasis on environmental 
management, nature conservation, open spaces planning, urban design, transport planning, capacity of engineering services  
to accommodate development, etc.     

Ekurhuleni Metropolitan Municipality Biodiversity Report. 2008.

The Johannesburg Metropolitan Open Space Strategy (JMOSS) policy provides a clear direction for the City of Johannesburg’s decision 
makers who must consider the protection and management of open space within the urban development boundary. The JMOSS 
strategy identifies appropriate actions and responsibilities in terms of the following key areas: open space acquisition; declaration  
of open space; general management of open space, including actions for the control of alien and invasive species; access control and 
disposal of waste; mechanisms for involvement of communities in open space management; mechanisms to control development 
within and around primary open space; funding of open space; and, performance management indicators.     

City of Johannesburg Draft Biodiversity Report. 2009.

The City of Bonn has a binding land-use 
plan in place, which is continually refined 
and updated, describing the planned 
urban development. The goals for the 
city’s structure and recreational areas 
were taken into account in the land-
use plan, which also called for species 
protection and conservation of habitat 
diversity. The ‘Integrated Open-area 
System’ (Integriertes Freiraumsystem 
– IFS) is a survey of open areas, which 
was comprehensively analyzed and 
assessed, and an extensive plan for all 
open areas was prepared. The IFS gave 
equal consideration to all functions of 
open areas, including recreation, role 
in urban structure, habitat and species 
protection, and climate protection. As a 
result, the IFS has become a planning 
aid that is taken into account in all local 
government planning.     

Bonn Biodiversity Report. 2008.

LOCAL GOvErNMENT PLANNING ON ThrEE LEvELs IN EKurhuLENI

JOhANNEsBurG INCOrPOrATEs OPEN sPACE GOALs INTO LOCAL GOvErNMENT PLANs

LAND-usE PLAN, BONN

The Integrated Open-area System in Bonn is a survey of the city’s open areas
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4.7.2 Integrating biodiversity plans with Local Government Plans

The mutual benefit of integrating biodiversity and LGPs is that sustainable management of the city 
or region is ensured. Biodiversity plans should incorporate social and economic issues but it would 
be impossible to do this, and meet the needs of local government effectively, without integrating 
these with LGPs. Biodiversity plans that exist independently of local government will never be fully 
implemented because local government has separate plans that will compete with biodiversity for 
land and space, therefore mutual compromise needs to be reached. Integration also ensures that all 
parties understand, and are involved in, the process of reaching an agreement and compromise, 
making it more likely that key stakeholders are satisfied with the outcome, having discussed 
the issues. The integration of the biodiversity and LGPs highlight the crucial links between 
biodiversity, economics and social wellbeing, and the necessity of integrating these issues for 
the survival and quality of life of the community as a whole.

Compromise and shared opportunities

Prioritization of biodiversity targets is critical to preserve those areas of high biodiversity value  
and also to allow areas of lesser importance to potentially be developed. For example, growing 
development pressure in Durban made it necessary to reduce the area of their green open space system 
in order to ensure long-term political support for the plan. It was decided that actively farmed agricultural 
land and rural settlements could be excluded because these areas could be protected through other 
channels. As Durban also noted, there will be some areas that are unable to be developed due to physical 
constraints, such as steepness, risk of flooding, instability and/or legal constraints in the form of property 
zoning, and these can therefore be counted on not to be developed. Another example is Tilburg’s Green 
Template which is an integration of urban development, agriculture and biodiversity. With the exception 
of a few overlaps there were no major clashes between these different land uses. Where overlap and 
contradicting interests were found, a compromise was reached by looking at the template as a whole, 
and not at each overlap individually, to the satisfaction of all partners. 

LEGEND

  Urban Area

  Military Airport

  Water

     Municipal Border

PROVINCIAL POLICY

  Nature

  Agriculture/Landscape

  Agriculture

     Ecological connection zone

GREEN TEMPLATE

      Ecological connection zone

      Nature development

      Landscape ecological zone

Tilburg’s Green Template
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Ensure successful integration

Cultivate the relationship between land-use 
planning authorities and biodiversity staff from 
the outset to ensure support from the planning 
authorities. Ensure that core areas are legally 
recognized and protected. A means of ensuring 
this is to incorporate biodiversity conservation 
into local government agendas (e.g. Zagreb)  
or the constitution (e.g. Walvis Bay).

Identify potential threats (e.g. new infrastructure 
and development zones) to core areas and 
connectivity at the outset of planning, and 
engage with local government decision makers 
and the private sector to develop alternatives 
(Boyd 2004). Take potential natural disasters, 
as well as future land uses and their impacts, 
into account. The natural potential of the land 
should be utilized and chosen land use/s must 
be suitable in terms of social, economic and 
ecological components. A simple GIS overlay 
analysis helps to identify areas of conflict,  
as well as critical biodiversity areas, allowing  
a solution to be visualized between biodiversity 
plans and LGPs.

Take the local characteristics, available data, 
technical expertise, funding, stakeholders and 
local community into account while integrating 
with LGPs. Determine which targeted areas 
within the biodiversity plan overlap with areas 
that are going to be developed in the local 
government plan. As mentioned above, many 
priority biodiversity areas will be unsuitable 
for development due to physical constraints 
and will therefore not overlap with the local 
government plan. In the same way, many 
areas scheduled to be developed in the 
local government plan will not be suitable  
as a biodiversity target or network.

When areas do overlap, a compromise needs 
to be reached between the two plans and their 
conflicting goals. Concede biodiversity areas that 
are less of a priority to the local government 
plan, and at the same time some areas of the 
local government plan may be given over to 
biodiversity conservation. If some biodiversity 
targets are conceded to the local government 
plan, some of the most sensitive portions of this 
land could potentially be preserved, or left to act 
as part of a corridor or network.

Finally, modify the concluding biodiversity plan as 
it fits with the local government plan, and rework 
the maps, to produce the final biodiversity plan.

Cape Town is currently home to 3.2 million people, 
with an estimated 50,000 migrants arriving in the 
city each year. The resulting demand for housing is 
enormous and more and more land is being developed 
to accommodate the expanding population. 
Biodiversity in Cape Town is crammed into almost 
every open space and road verge, and it is therefore 
very important that the City of Cape Town plans 
housing in suitable areas to balance development 
with their precious natural heritage. As such, the 
City recognizes that this biodiversity is an integral 
component of their city and is the responsibility of 
every City employee and Capetonian. By ensuring 
that the built, cultural and natural environments 
are carefully integrated, future sustainability and 
improved quality of life can be achieved. An example of this cooperation is a proposed large-scale housing development on the 
endangered Cape Flats Dune Strandveld, along one of the Biodiversity Network corridors. This led to negotiations with the developer 
to set aside the highest quality area for conservation. The outcome was a budget for biodiversity management secured from  
a levy charged to each home owner, the appointment of a full-time conservator, landscaping with water-wise indigenous plants, 
biodiversity-friendly palisade fencing, and plans to clear invasive alien species and replace them with local indigenous species.     

City of Cape Town Biodiversity Report. 2008.

ThE COMPrOMIsE BETWEEN DEvELOPMENT AND BIODIvErsITy IN CAPE TOWN

The Muizenberg East Housing Estate within the City of Cape Town
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The eThekwini Environmental Services Management Plan (EESMP) is an open space system map representing the municipal area. 
Two key components of the area were: (i) those critical to the ecological viability of the system and the sustainable supply of open 
space services; and, (ii) other smaller, isolated open spaces that were considered to add value to the system. A group of planning, 
environmental and legal professionals were appointed to ensure the successful implementation and management of the new open 
space plan. In order to consult local politicians, GIS maps showing the open space requirements were printed and distributed to all 
200 city councilors. Two sessions were then scheduled for councilors to discuss the open space plan. Comments were recorded, most 
of them positive, and all queries were addressed. After this extensive consultation process, the eThekwini Municipal Council approved 
the EESMP as the guide for the future planning and development of the open space system in the eThekwini Municipal Area.  
This is a good example of consultation between the biodiversity planners on the ground and other governmental organizations,  
to reach a unified consensus supported by all stakeholders.     

eThekwini Municipality Biodiversity Report. 2008.

ENvIrONMENTAL MANAGEMENT PLAN, DurBAN

4.7.3 The benefits of biodiversity planning for local governments

Natural disasters

In order to prevent natural disasters, the potential threats; where they might occur; and, 
their potential effects on biodiversity, humans and developments, must be recognized. 

Ecosystem goods and services serve to protect development and humankind  
by providing barriers or buffers to natural disasters. There may be some threats 

(e.g. climate change) that extend beyond the capacity of local government  
to regional or even national level. Partnerships for managing these threats should 
be established.

Development and human settlement should be avoided in areas regularly 
experiencing natural disasters such as mud and rock slides, wildfires, 
earthquakes, hurricanes and flooding (Dudley et al. 2005). The following 
examples illustrate opportunities to protect biodiversity as well as social and 
economic livelihoods, and may be used to gain support and understanding  
of biodiversity’s importance, and why it needs protection. 
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Climate change: Determining and mapping 
likely changes in habitat and species range over 
time, under different climate change scenarios, 
will impact the choice of biodiversity targets 
and networks (Dudley et al. 2005) although all 
climate change predictions contain a high degree 
of uncertainty, which does make it hard to plan 
for future changes. Dudley et al. (2005) continue 
that, representation and persistence increase in 
importance when climate change is considered, 
as more sites may need to be targeted in order 
to preserve a particular species or habitat as 
the ranges and populations shift under the 
different climate scenarios. Climate change could 
also bring about a decrease or increase in the 
importance of some existing sites and increase 
or decrease the priority that should be given to 
new sites, depending on the predicted changes. 
In virtually all cases however, the significance of 
connectivity for the movement of species and 
habitats is likely to increase. The unavoidable 
link between climate change and biodiversity 
must be taken seriously and those aiming to 
protect biodiversity should take advantage of the 
publicity surrounding climate change to secure 
support and funding to conserve biodiversity.

Flooding: Aquatic ecosystems may be prone to 
flooding, and the necessary precautions should be 

taken to prevent major damage to biodiversity or 
built environments. The relationship and proximity 
of an area to water resources (e.g. lakes, rivers and 
wetlands) strongly influences the potential effects 
of flooding. Therefore, development should not 
occur too close to any water resources. Natural 
areas that surround rivers, wetlands, lakes and 
dams buffer and protect the aquatic ecosystem  
as well as provide a buffer for built environments 
if flooding does occur.

Coastal hazards: Shore erosion and tropical 
storms can damage biodiversity, as well as the 
built environment. Designating protected areas 
can help safeguard coastal environments by 
controlling access to, and use of, these areas as 
well as preventing construction in unsafe zones 
(Salm et al. 2000). Fringing and barrier reefs and 
mangrove forests help protect low-lying coastal 
plains, plantations and villages from tropical 
storms and tsunamis. Native sand-binding plants, 
adapted to the harsh dune environment, stabilize 
high energy coastlines characterized by sand 
dunes. Barrier islands and sand cays are dynamic 
habitats that protect coastal communities from 
storm waves (Salm et al. 2000). Preserving these 
habitats protects communities and developments 
against natural disasters.    

4.8 Implementing biodiversity planning
4.8.1 Local Biodiversity Strategy and Action Plan (LBSAP)

LBSAPs are the local-level version of the National Biodiversity Strategy and Action Plans (NBSAPs), 
which should link to (and complement) NBSAPs, detailing broad strategies and specific actions that  
a local government plans to implement to protect and enhance its biodiversity. The principal elements 
of an LBSAP typically include: a biodiversity assessment (species and habitats); an assessment  
of the conservation status of species within ecosystems; the creation of targets for conservation 
and restoration; and, the establishment of budgets, timelines, responsibilities and partnerships for 
implementation (Glowka et al. 1994). The plan should incorporate costs and timeframes, specifying 
which organizations or staff will implement each measure of the clearly identified medium and long-
term goals. The relevant stakeholders’ interests, roles and responsibilities should also be laid out. 
The end result, and ultimate aim, of any LBSAP is implementation, which includes the establishment 
of protected areas, establishment and enforcement of laws and policies to protect and conserve 
biodiversity, biodiversity education and awareness raising, etc.

Examples of how biodiversity protection and planning can benefit LGPs

Indigenous plants, such as these ones found  
on the coastal dunes in Cape Town, help stabilize 
the sand on the dunes
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Mangrove forests help protect low-lying coastal areas
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Creating an LBSAP from the integrated biodiversity plan

Use the final, modified biodiversity plan as a base for the LBSAP, as the new biodiversity targets  
and networks will serve as drivers for the specific actions and the overall strategy of the LBSAP.  
Start by creating broad objectives that encompass all the goals for local biodiversity, and break these 
down into more specific strategies, which will then be broken down further into detailed actions.  
All actions should be associated with a budget, timeframe, role and responsibility, as well as adaptive 
feedback mechanism/s.

One of Joondalup’s five objectives is “To ensure that the City’s natural 
environmental assets are preserved, rehabilitated and maintained”. 
This objective will be achieved through a strategy “to ensure major 
land approval and planning processes protect and enhance the City’s 
biodiversity assets”. Within this strategy there are several specific actions 
including:

assessing all development proposals to ensure they comply with  •	
the Local Planning Policy;
ensuring that the City follows the same policies and guidelines •	
it imposes on developers so that the City leads by example in reducing 
risks to biodiversity; and,
encouraging developers to utilize existing biodiversity (instead  •	
of removing then re-planting).     

City of Joondalup Biodiversity Report. 2008.

JOONDALuP INTEGrATEs BIODIvErsITy OBJECTIvEs INTO ThE CITy’s PLAN

ASSESSMENT | PLANNING | MANAGEMENT

Biodiversity Strategy 

Liverpool City Council

August 2003 

Compiling an LBSAP

Be comprehensive and set out everything required to achieve the desired improvement in the condition 
and management of biodiversity. Make sure goals are attainable but also ambitious. It should be seen 
as an internationally motivated and supported opportunity to increase local support for achieving 
biodiversity objectives. The LBSAP should provide an institutional framework that details roles  
and responsibilities within the local authority’s line functions. Consider how local government will 
structure itself to work on common goals.

Be clear how departments will communicate with each other to achieve common goals and how 
decisions will be made, especially between different departments. Indicate that all parties (specify 
departments and stakeholders) accept their allocated responsibility to take a particular action or fulfill 
a particular objective.

Mainstream biodiversity at the policy and at the day-to-day decision levels, to ensure that all planning 
decisions take biodiversity into consideration and that the biodiversity plans will be implemented.

Implementation is the goal of any LBSAP, therefore, ensure that all strategies and actions will  
be implemented. Utilize planning, environmental and legal experts to identify and recommend tools 
to ensure successful and sustainable implementation and management of the plan (see eThekwini 
Municipality Biodiversity Report, for example). Cite relevant sources such as the biodiversity report, 
the Convention on Biological Diversity (CBD), Durban Commitment, Countdown 2010, etc. Incorporate 
regular monitoring, reporting and review in order to update and fine-tune actions and objectives.

The LBSAP must be approved by the local government council. Bear in mind that this can take several 
months, and amendments may be necessary to achieve their final approval. In addition, ensure that 
the LBSAP is in the annual city/regional budget, as this shows the local government’s commitment  
to the plan.

Donge Valley, Tilburg
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Timeframe, monitoring and revision

In order for the objectives to be met, and meaningful change to take place, adequate timeframes must be attached to the LBSAP, thus it should preferably 
cover a ten-year timeframe. However, only shorter-term actions can be planned with great accuracy, within a ten-year timeframe, therefore the LBSAP needs 
to allow for fine-tuning and review at least every five years (preferably every second or third year).

The Greenprint Program in King County assists with open space 
and working resource land planning, and has aided in the 
development of a countywide conservation strategy to protect 
open space resources for such purposes as salmon recovery, 
farm and forest preservation, flood hazard reduction, and parks 
and regional trails. The Greenprint is a technical analysis that 
incorporates both ecological information and community values 
to develop an open space and resource lands conservation and 
acquisition strategy. These community and environmental goals 
help guide the various geo-spatial environmental parameters 
to produce a map representing high value lands for ecological 
conservation. The model output combined with expert knowledge 
from scientists and community groups is used to identify 
conservation focus areas. Implementation of the conservation 
strategy is carried out in coordination by both the County and 
non-profit organizations that focus on land conservation.     

King County Biodiversity Report. 2008.

The strategic goal of Liverpool’s (Australia) biodiversity management plan is to protect the native biological diversity of the Liverpool 
area and to maintain ecological processes and systems. The core objectives of the plan are to:

Provide for social and economic growth and well-being, in ways that do not adversely impact on the health and survival  •	
of the area’s biodiversity or increase fragmentation of habitat.
Work with the community and all levels of government to develop partnerships to maintain, protect, enhance and restore flora •	
and fauna and their habitat, and ecosystems within the Liverpool area.
Develop a detailed understanding of the area’s flora and fauna and the habitat and ecological process which support them,  •	
and apply this knowledge.
Contribute to the protection of biodiversity at a local, regional, national and global level.•	
Consider the knowledge and values of Aboriginal communities and people whilst practicing conservation methods.     •	

 Liverpool Biodiversity Report. 2009.

The 10-year Local Biodiversity Strategy and Action Plan (LBSAP) 
for the city of Walvis Bay, Namibia will be integrated into the city’s 
broader policies, plans and programs. The implementation of this 
LBSAP will be achieved through continual monitoring, reviewing, 
corrective actions, planning and reporting beyond the three-year 
term of the LAB Project, and aims to:

Eradicate extreme poverty and hunger;•	
Demonstrate positive economic benefits of maintaining •	
biodiversity;
Minimize negative impacts of climate change and facilitate •	
adaptation needs;
Ensure environmental sustainability through renewable energy •	
sources and biodiversity and its influence on quality of life; and,
Develop a local, national and global partnership for sustainable •	
development.     

Walvis Bay Biodiversity Report. 2008.

OPEN sPACE AND LAND PLANNING, KING COuNTy

sTrATEGy AND OBJECTIvEs Of ThE LIvErPOOL BIODIvErsITy MANAGEMENT PLAN

WALvIs BAy’s LOCAL BIODIvErsITy sTrATEGy AND ACTION PLAN (LBsAP) 

The Greenprint Program assists with open space planning in King County
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Walvis Bay’s LBSAP aims to show the positive economic benefits  
of maintaining biodiversity
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4.8.2 Supporting mechanisms for LBSAPs and biodiversity plans

Strategic Environmental Assessment (SEA)

SEAs identify and evaluate the environmental consequences of proposed plans, programs and policies 
to ensure that they are considered equal to economic and social issues. SEAs cover a wider range 
of activities, over a wider area, than Environmental Impact Assessments (EIAs). Biodiversity should  
be considered in the early stages of planning, including when developing new legislative and regulatory 
frameworks. SEAs helps with the incorporation of biodiversity into the decision-making process, but 
does not replace or reduce the need for EIAs, instead it makes the EIA more effective. Biodiversity should 
be fully integrated into the SEA, and in turn the SEA should be an integral part of the planning process.

Identify the key issues of concern, such as potential impacts, and the purpose and structure of the 
SEA, and develop alternatives that avoid, mitigate or compensate any adverse impacts on biodiversity 
(Slootweg et al. 2006a and b). Key principles of the SEA are stakeholder involvement, transparency and 
good quality information. SEAs are a tool to enhance good governance, and can be a formal procedure 
laid down by law or used flexibly as opportunity arises (Convention on Biological Diversity 2005).

The Municipality of Walvis Bay’s SEA along the Namibian 
coastline will be used to provide balanced protection for 
the coastline environment, to integrate environment into 
urban planning and development, to promote sustainable 
development and to promote coastline development 
awareness. Currently the SEA report guides decision making 
in the Municipal Council; integrates environmental issues 
into urban planning and development; and, promotes 
sustainable development and awareness.     

Walvis Bay Biodiversity Report. 2008.

An assessment in Seoul, Korea, reveals 
that measures are being developed  
to minimize damage to biodiversity and 
other environmental impacts by large-scale 
developments. However, no such measures 
exist for small-scale developments, which 
do not have to consider biodiversity  
in their plans. It is difficult to fully integrate 
biodivers i ty management with local 
government development plans without 
comprehensive and effective measures  
to support biodiversity conservation, such as 
EIAs and SEAs.     

Seoul Draft Biodiversity Report. 2009.

sTrATEGIC ENvIrONMENTAL AssEssMENT (sEA) fOr WALvIs BAy

sEOuL sTruGGLEs TO DEvELOP AND INTEGrATE ENvIrONMENTAL IMPACT AssEssMENT (EIA) MEAsurEs

Walvis Bay’s SEA ensures protection of the coastline
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EIA is the principal reactive planning tool, 
evaluating the likely environmental impacts of 
a proposed project or development, and taking 
into account socio-economic, cultural and 
human health impacts. EIA involves integrating 
the environment into decision making in a 
transparent way, analyzing the likely effects on 
the environment, undertaking public consultation, 
and making the final decision (Nowicki et al. 
2005). For an EIA to be successful, the relevant 
stakeholders, including indigenous and local 
communities, need to be effective participants. 
An assessment of individual projects such 
as a motorway, harbor or factory requires an 
EIA, while an assessment for plans, programs 

and policies requires an SEA (Convention  
on Biological Diversity 2005).

A policy, plan, project or program has potential 
biodiversity impacts if the affected area provides 
important ecosystem services, or the types of 
planned activities could act as direct or indirect 
drivers of change in these ecosystem services. 
Determine which projects, developments, plans, 
programs or policies require a full or partial 
impact study. Then identify the key issues of 
concern, such as potential impacts, as well as 
the purpose and structure of the assessment. 
Develop alternatives that avoid, mitigate  
or compensate the adverse impacts on 

biodiversity. It will be necessary to create a report, 
including an environmental management plan 
and a non-technical summary for the general 
public. Review the report, based on terms of 
reference and public participation, and decide 
whether to approve the project or not, and under 
what conditions.

Monitoring, compliance, enforcement and 
environmental auditing are essential to ensure 
that the resulting conditions of the EIA or SEA are 
met (Slootweg et al. 2006a and b). See Chapter 
3 for how to mainstream this integration into all 
local government planning sectors.

Environmental Impact Assessment (EIA)
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4.8.3 Protected Areas (PAs)

From the integrated biodiversity plan, high priority 
areas should be highlighted to receive formal 
protection to ensure biodiversity preservation into 
the future. PAs are defined by the Convention on 
Biological Diversity as geographically defined 
areas which are designated, or regulated, and 
managed to achieve specific conservation 
objectives. The IUCN defines protected areas as 
“areas of land and/or sea especially dedicated 
to the protection and maintenance of biological 
diversity, and of natural and associated cultural 
resources, and managed through legal or other 
effective means”. PAs should aim to promote the 
long-term survival of species and other elements 
of biodiversity by maintaining natural processes 
and viable populations, and by excluding threats 
(Margules and Pressey 2000).

The alignment of boundaries, representation, 
persistence, replication, size, and connectivity 
must be considered when designing PAs, which 
must be large enough (with boundaries designed 
to minimize edge effects) to ensure long-term 
resilience to threats. Political boundaries play an 
important role in the location of PAs, as do natural 
physical and biological patterns. Once it has been 
decided which particular areas will become PAs, 
the type of PA needs to be determined, which 
depends on the characteristics of the area as 
well as the desired goals and outcomes. There 
are many different types of PAs, and they vary 
from country to country, depending on national 
needs and priorities as well as on differences  
in legislative, institutional and financial support.

PAs not only conserve biodiversity, but can also provide employment as well as economic growth  
to local communities (Pierce and Mader 2006). PAs often form the core of biodiversity conservation, 
connected by networks and corridors to achieve biodiversity conservation at the landscape scale. While 
PAs are extremely valuable mechanisms for implementing biodiversity plans and protection, they are 
not the only means of doing so. Open spaces in urban environments, (e.g. parks, school grounds and 
private gardens), especially if managed well, should be considered to be part of the greater conservation 
network. For example, in Leicester the range of many species extends beyond the area of designated 
PAs, into gardens, school grounds and other green spaces within the urban setting.      

Biodiversity in Leicester extends beyond designated protected areas
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BIODIVERSITY 
CONSERVATION 
MECHANISMS  
& MANAGEMENT 
Management and conservation of biodiversity in urban contexts is complex, impacted by  
(and impacting on) a myriad of human activities. Subject to constant planning initiatives and development 
decision making in areas with the potential to affect biodiversity, local governments require innovative 
approaches to biodiversity management and conservation. A variety of complementary measures are 
thus required to conserve biodiversity in urban areas. Biodiversity strategies and action plans typically 
identify conservation and management priorities and objectives, as well as the methods to be used  
to achieve them. This Chapter outlines some of the conservation mechanisms and management 
principles which may be incorporated into the drafting of such strategies and action plans.

Biodiversity cannot be adequately and effectively conserved through the creation of reserves  
and through regulations alone, since local governments often lack either capacity and/or resources 
to extend their biodiversity networks or to enforce regulations. In addition, in urban contexts local 
governments are often faced with the challenge of increasing demands for new housing areas, 
infrastructure, business and industrial areas whilst at the same time ensuring conservation of sufficient 
biodiversity to guarantee a sustainable city. Therefore, innovative and progressive mechanisms  
for conserving and managing biodiversity must be adapted to fit the needs of local authorities, 
developed appropriately and applied.  >

5.1 Types of incentives

5.2 Disincentives and removal  
of perverse incentives

5.3 Property rights innovations

5.4 Bylaws

5.5 Management agreements

5.6 Land acquisition

5.7 Business management tools 
for financing biodiversity 
conservation

5.8 Managing biodiversity

5.9 Integrated landscape 
management and the 
ecosystem approach

5.10 Biodiversity management 
options

5.11 Monitoring biodiversity

5.12 Area Specific Management 
Plans (ASMP) Local governments are faced with the challenge of conserving biodiversity while  

at the same time meeting housing demands (photo: Hout Bay, Cape Town)
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POINT OF INTEREST
Various innovative mechanisms for conserving 
biodiversity exist which can assist local 
governments in extending the conservation areas 
within their jurisdiction and also in managing 
those areas sustainably.

The mechanisms and management options 
discussed in this Chapter can be cross-cutting, 
so research will be required to see which 
department/s may need to be involved in setting 
up and implementing the chosen mechanisms 
(this in turn depends on the organizational 
structure and functions and powers of the 
different departments of the local government). 
It is advisable to investigate local government 
legislative powers; types of mechanisms local 
government is entitled to establish; which 
mechanisms and management options are used 
nationally, regionally and locally; and, finally 
whether they have been successful or not. An 
investigation of the effects of implementing any 
of the mechanisms and management regimes 
discussed below should also be conducted, 
as they may not have the desired effect if they 
are not carefully researched and planned. For 
example, given market fluxes and differing local 
political, cultural and legal conditions an incentive  
in one local government (or country) may be a 
perverse incentive in another.

Local  governments are responsible for 
establishing and implementing mechanisms 

and management programs to conserve 
and manage biodiversity (through 

stewardship, incentive programs and 
other partnerships) but citizens, 
businesses and other organizations 
can also contribute significantly 
to b iodivers i ty  management  

and conservation (Chapter 3). The strategic use  
of communication as a key tool to encourage 
public participation in, and support for, 
biodiversity conservation (Chapter 6), is often 
overlooked by local governments.

Reviewing and evaluating existing information 
is necessary to save time, effort and expenses. 
Assess national, regional and local laws and 
policies; discover what mechanisms exist, 
how they are used and what their successes 
and challenges have been; as well as, which 
departments are responsible for various 
mechanism and management options. Adopt an 
integrated approach when designing a policy mix 
of mechanisms for conservation of biodiversity. 
Many of the mechanisms presented below have 
links to resources that can be used as a starting 
point to developing a plan and policy on options 
to implement biodiversity conservation.    

> 
A variety of innovative mechanisms already exist which can assist local governments in conserving and extending the biodiversity areas within their jurisdiction 
and also in managing those areas sustainably for the benefit of current and future generations. Implicit in these tools is the need to integrate conservation 
of biodiversity into various land uses within cities and move away from the paradigm of viewing conservation solely as a protectionist mechanism of creating 
and managing reserves.

Mechanisms for sustainable biodiversity conservation and management include:

establishment and enforcement of laws and policies that protect and conserve biodiversity and discourage destruction, degradation and fragmentation •	
of biodiversity (see also Chapter 1);
integrated planning and decision making which can be reflected in council management plans, Local Agenda 21 plans, Local Action for Biodiversity •	
Strategies and Action Plans (LBSAPs) and local planning schemes, etc. (see also Chapter 4);
creating incentives for conservation (this Chapter);•	
prevention of loss of biodiversity through management (e.g. eradication of invasive alien species – this Chapter);•	
education and awareness raising with respect to the significance of biodiversity (see also Chapter 6); and,•	
establishing protected areas and mixed land-use areas, etc.•	

It is for each local government to decide in what combinations, and under what circumstances, the various mechanisms and management options  
can be used to achieve an optimal policy mix; outcomes that are in line with specific challenges and/or capacities; and, which address specific local 
government conservation priorities. 
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5.1.1 Introduction to incentives

The purpose of incentives is to change institutional, and individual, attitudes and behavior to achieve 
conservation and sustainable use of biodiversity. Conservation incentives should aim to address 
fundamental underlying causes of biodiversity loss and to encourage and enhance conservation.  
In many jurisdictions, regulatory measures, institutional structures and resources have been inadequate 
to effectively conserve biodiversity and incentives can provide flexible and effective alternatives.  
All tiers of government can use incentive measures in a variety of public policy contexts to achieve 
socially, environmentally and economically desirable outcomes.

The goal and purpose of incentive measures regarding biodiversity

The primary aim of establishing incentives for biodiversity conservation is to influence people’s 
behavior so it is more desirable and attractive for them to conserve biodiversity. Incentives can also 
be an effective mechanism in changing attitudes and actions of citizens towards biodiversity for the 
long-term. For example, because people are not compensated for helping provide ecosystem services 
(such as cleaning of air, provision of water, etc. see Chapter 2), and are also not penalized for reducing 
them, they often fail to act in a manner which would enhance and conserve biodiversity. Incentives can 
therefore play a major role in influencing behavior to address some of these challenges by establishing 
markets and by providing benefits which people or organizations are interested in if they perform 
targeted actions. Incentives are typically offered by governments as part of an environmental program 
and can be linked to supporting mechanisms such as management plans, covenants or conservation 
agreements, or to other permanent protection tools such as formal reservation. 

5.1 Types of incentives
This section describes various types of incentives (and provides examples of each 
type) that pioneering local governments in the LAB Project have used to assist them 
in implementing biodiversity conservation. 

It is for each local government to decide on the optimal mix of incentives and other complimentary 
mechanisms for conservation and enhancement of biodiversity. This section provides an introduction 
for local governments wanting to develop and implement local incentive programs.

A landowner who has 100 acres of priority biodiversity conservation land could 
be offered reduced rates for entering into a management agreement whereby 
the owner agrees to not develop that land and to manage it according to the 
management agreement. Many landowners spend a lot of their time and money 
undertaking conservation management activities like clearing alien vegetation, 
implementing firebreaks and erecting fencing – therefore reduced municipal 
rates can act as financial incentives for them to continue to manage their 
biodiversity sustainably.     

AN ExAMPLE Of hOW AN INCENTIvE COuLD WOrK TO CONsErvE BIODIvErsITy
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Choosing the right incentive measure

Usually an array of different incentives will be 
necessary, based upon bioregional and social 
characteristics, as well as the nature of the threat 
to biodiversity. A coordinated and streamlined 
approach will ensure that the local government 
adopts a uniform, equitable and rational approach 
to the introduction of incentives and disincentives.

Determine what incentive measure is appropriate 
for the situation by assessing the underlying cause 
of the loss of biodiversity. Identify incentives that 
will achieve the objective (relative to the identified 
threat) and ensure the incentive will be culturally, 
socially, economically, politically and ecologically 
acceptable. At the same time the incentive should 
induce behavior that promotes conservation and 
sustainable use of biodiversity. The incentive 
should be well-researched, planned and monitored 
to avoid introduction of a perverse incentive.

Historical and existing land-use laws and policies; 
local government administrative capacity; and,  
the nature of land ownership and land use in 
the area, together with bioregional and social 
characteristics, as well as possible funding sources 
for such a scheme should be used to inform 
planning of a conservation incentives scheme.

Incentives schemes often fail due to poor 
market ing  (because  no one i s  aware 
of being able to apply for them), poor 
administration (uncoordinated administration 
of the scheme, often due to poor planning 
and lack of capacity); inadequate funding; lack  
of transparency and accountability (particularly 
regarding financial incentives); and over-
complicated procedures for application. Therefore 
a strategic conservation framework needs to 

be established, ensuring that the incentives 
scheme is well coordinated and has a 

specific vision.

POINT OF INTEREST
It is important to ensure transparent and accountable auditing of incentive programs to show the public that 
they are credible and trustworthy. This can help to build a sense of trust in the scheme which is essential  
in order to get people participating in incentives schemes and supporting them.

POINT OF INTEREST
Steps to take before implementing a conservation incentives scheme for biodiversity

Adapted from Bateson (2001):
Set conservation priorities and ensure council endorsement (as required).1. 
Assess the legislative framework and the powers and functions of the local government to establish 2. 
incentives.
Evaluate the incentive and its effects through testing and research.3. 
Assess the financial implications and draw up a budget.4. 
Establish a framework/plan for implementing the incentive mix.5. 
Promote/market incentives to the target audience and media.6. 
Implement incentives scheme.7. 
Evaluate the scheme for possible modification.8. 
Assess successes and failures.9. 
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5.1.2 Financial incentive mechanisms

Many economic activities have the potential to cause biodiversity loss. For example, invasive alien species, 
climate change, nutrient loading and pollution, habitat change (due to land-use changes associated with 
expansion of residential, business and industrial areas, infrastructure development, etc.) and destructive 
production methods (e.g. over-harvesting and unsustainable use of natural resources) can all result  
in biodiversity loss. In turn, this loss of biodiversity can impact local and global economies as it diminishes 
valuable ecosystem services. Activities which cause biodiversity loss usually happen when biodiversity 
is cheap to consume and degrade and when there are no personal benefits for conserving biodiversity. 
Economic incentives use market mechanisms to influence decision making and actions which promote and 
enhance conservation of biodiversity. Table 5.1 lists a selection of financial incentive mechanisms that may 
be used by local governments to encourage a change in behavior towards biodiversity conservation.

Table 5.1: Types of financial incentive mechanisms that may be used by local governments to support biodiversity conservation activities.

Type of incentive - example How it works Opportunities Challenges

Tax incentives:
For example, King County (USA) has a Public 
Benefit Rating System (PBRS) which provides 
an example of tax concessions which are 
provided according to a points system  
to preserve open space on private property. 
The sum of points awarded upon approval  
of an application to the program translates 
into a percentage tax reduction for the portion 
of land enrolled in PBRS. To be eligible for 
open space classification under the public 
benefit rating system, property must contain 
one or more qualifying open space resources.

These are usually in the form of a tax •	
concession and allow for reductions from 
standard taxes imposed by governments, 
subject to conservation measures being 
undertaken. The major types of tax 
incentives allow for reductions in income, 
property, estate or capital gains taxes.
Landowners who create easements or •	
covenants on their land (for the benefit of 
biodiversity conservation) may be provided 
with tax concessions.
Similarly, those who donate land for •	
conservation, to an eligible environmental 
body, may be granted donations tax relief. 
In this way tax concessions can act as 
financial incentives for conservation  
of biodiversity.

Local governments may be involved with •	
tax incentive schemes through partnerships 
with other levels of government.
Tax incentives should be subject to strict •	
eligibility criteria (the criteria may include 
making them available only to landowners 
of areas identified as priority conservation 
areas; they may require land to be managed 
according to a conservation management 
plan; and, may require regular audits etc.).

Tax laws and regulations are usually •	
coordinated at national level to ensure that 
government adopts a uniform and rational 
approach to the introduction of these 
incentives so it is best to first check the 
legislative powers of the local government 
concerned to set tax concessions to provide 
an incentive for biodiversity conservation.

Rate rebates:
For example, in return for a landowner 
agreeing to maintain land and take actions 
to conserve biodiversity, a landowner may be 
granted a reduction in their municipal rates. 
Many landowners spend a lot of their time, 
money and effort undertaking conservation 
management activities like clearing alien 
vegetation, planting indigenous vegetation, 
constructing firebreaks, erecting fencing, etc. 
Their efforts can significantly help to conserve 
biodiversity, and can have various other 
environmental, social and economic benefits. 
To ensure these actions are encouraged and 
continued, financial incentives like rate rebates 
can prove successful.

These are discounts on municipally •	
established rates, which can be used  
to achieve local planning and conservation 
objectives by acting as an incentive  
for landowners to conserve biodiversity  
on their properties.
Rate rebates can take the form of rate •	
exemptions (all or part of the property  
is exempt from having to pay municipal 
rates); differential rating (different rates  
are set according to different categories  
of properties) or a reduction in rates. In the 
latter instance, the degree of relief may vary 
according to a certain action taken  
by the landholder, like making conservation 
the main use of the property (or part of the 
property) through the signing of a voluntary 
conservation agreement or undertaking 
environmental activities like alien control.
Rate rebates must be competitive with •	
market prices otherwise they are unlikely 
to act as incentives for conservation 
management. Therefore careful planning 
regarding setting the rate rebate amounts  
is required to make the incentive  
scheme successful.
Rate rebate policies cannot alone ensure •	
conservation, and cannot ensure that 
conservation will be for the long-term, 
but by combining rate rebates with other 
conservation tools like conservation 
covenants, easements or management 
agreements, local governments can better 
ensure long-term conservation activities. 
Rate rebates that are not combined 
with some form of agreement for future 
conservation activities, may also fail  
to protect biodiversity if the landowner 
changes his/her mind at any stage.

Rates can be charged as a disincentive to •	
biodiversity destruction or degradation, 
for example, by imposing a penalty for 
non-compliance with environmental laws 
and regulations.
Local governments can identify desirable •	
conservation activities they wish to 
encourage and then offer rate rebates in 
exchange for landowners undertaking those 
activities, subject of course to the laws 
governing the local authority.
Rate rebates can complement  •	
and enhance other incentive measures 
and can be offered for a range of activities 
or land-uses which enhance and support 
sound environmental management such 
as the establishment of protected areas; 
conservation of significant biodiversity 
conservation areas; compliance with fire 
control legislation; and, local resource 
conservation measures  
(e.g. wetland rehabilitation).

Establishing a rate rebates policy and legal •	
framework can be time intensive and will 
usually require formal council endorsement.
Planning the rate rebates policy will also •	
require skill in how rebates applications  
will be calculated and equitably assessed.
Rebates policies require enforcement and •	
monitoring to ensure applicants comply 
with requirements.
Rate rebates require the establishment  •	
of necessary legal frameworks, institutions 
and procedures to administer rate rebate 
applications and payments.
Local governments in jurisdictions where •	
the rates base is low may not be able 
to afford offering rebates as that would 
constrain their other activities.
Rate relief may not be able to provide  •	
a strong enough incentive to landowners 
that either are not already inclined 
to undertake improved biodiversity 
management and conservation on their 
properties, or to landowners who cannot 
manage without the income from land that 
could be used for conservation.

Grants:
For example, Seoul has used subsidies 
as incentives to create green rooftops. 
Between 2001 and 2006, 51 rooftops were 
transformed into green rooftops (46 private 
buildings, 5 public buildings and the UNESCO 
Building in Myeong-dong), using a subsidy 
of 50-70% of working expenses (and full 
subsidies for existing multi-family housing) 
as an incentive to green rooftops. Seoul’s 
objective is to have a total area of 171,000m2 
(at 1,160 locations) of green rooftops before 
2010. (For more information, see the Seoul 
Metropolitan Municipality Biodiversity Report).

Local government grants are payments •	
given to persons or organizations for 
undertaking biodiversity conservation 
activities such as fencing of remnant 
vegetation or rehabilitation of wildlife 
habitat, and can act as direct financial 
incentives for ‘on the ground’ conservation 
and land management activities.
Grants can be used in combination with •	
other mechanisms for conservation such 
as management agreements, rate rebates, 
and/or training.
Grants can work well when there are •	
clear objectives and area specific, realistic, 
quantitative conservation targets.

To increase the likelihood of conservation •	
activities being continued once grant 
funding has been given, binding and long-
term management agreements (or other 
property rights innovations) can be part  
of the grant funding agreement.

Grants do not ensure sustainable •	
management of biodiversity and may not 
achieve long-term change in attitudes since 
when grant funding stops, landowners may 
return to previously biodiversity-damaging 
practices.
Continuous grant funding for biodiversity •	
monitoring and conservation may  
be problematic, especially where local 
governments lack financial resources.
Procedures for distributing grants may •	
require establishment of new institutions 
and procedures to deal with  
a grant program.
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This is an incentive program which aims to encourage landowners to voluntarily conserve and protect land resources and open 
space by providing landowners with a substantial tax benefit for placing their lands in an open space category. At present, 720 
landowners in King County are participating in the program, resulting in the inclusion of 2,682 hectares (6,828 acres) of land.  
The program applies to properties qualifying for one or more of the defined resources, such as: stream buffers, groundwater 
protection areas, threatened or endangered wildlife, farmland, forestland, public recreation, historic property and others. The PBRS 
program is based on a point system. Points are assigned to specific open space resources or PBRS categories. The sum of the points 
awarded upon approval of an application to the program translates into a percentage tax reduction for the portion of the land 
enrolled in PBRS.     

King County Biodiversity Report. 2008.

KING COuNTy’s PuBLIC BENEfIT rATING sysTEM (PBrs)

The map depicts the land preserved using the Public Benefit Rating System (PBRS) in King County

The King County Grant Exchange is a clearinghouse of grant and technical 
assistance programs offered by the King County Department of Natural Resources 
and Parks. It aims to protect and enhance the environment, increase community 
stewardship, and provide expertise and consultation to projects.

King County uses grants and technical support as a way to increase opportunities 
for community stewardship of natural resources. The funds develop and 
strengthen partnerships with community organizations and local governments.  
On average, every dollar invested through grants is matched by three dollars in cash  
and in-kind contributions. Programs include Rural Community Partnership, Water 
Works, Wild Places in City Spaces, the Natural Resource Stewardship Network,  
and the Community Salmon Fund.     

Grant Exchange Program King County (2009). www.kingcounty.gov/environment/grants-and-awards/grant-exchange.aspx.

KING COuNTy’s GrANT ExChANGE

One of King County’s Grant Exchange Programs
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Table 5.2:  Types of non-financial incentive mechanisms that may be used by local governments to support biodiversity conservation activities

Type of incentive - 
example How it works Opportunities Challenges

Recognition and local 
award schemes
For example, King County’s 
Earth Legacy Initiative 
recognizes environmental 
programs, people, and 
companies working to 
improve and enhance air, 
land and water quality in the 
region (For more information, 
see Washington Biodiversity 
Project. Available at:  
www.biodiversity.wa.gov/
stewardship/localprograms. 
html).

Allows local governments to recognize people, 
organizations or partnerships involved in local 
biodiversity conservation activities (e.g. good land 
stewardship, conservation leadership and others 
making a difference for biodiversity conservation).
Local governments can also establish internal 
recognition and award schemes to mark  
the achievement of certain biodiversity targets  
or conservation successes and innovations by their 
staff and departments.

Public recognition, acknowledgment and •	
encouragement can motivate landowners 
to adopt stewardship practices. Recognition 
programs include heritage and/or some other 
form of special land designation; publication 
of innovative conservation approaches and 
successes; or, an award scheme.
Local governments may be eligible for national •	
or international awards such as UNEP’s Liveable 
Communities Award, or may receive recognition 
and publicity from participating in high-profile 
biodiversity initiatives such as ICLEI’s Local 
Action for Biodiversity (LAB) Program. Through 
LAB, participants have gained international 
recognition as pioneers in the field of urban 
biodiversity conservation and management.

Local Award Schemes, depending on the nature •	
of the award and recognition, can however, 
require a lot of extra capacity in establishing the 
criteria for the awards, organizing award-giving 
events and media, and in evaluating applications 
and proposals for awards and recognition.
While award and recognition schemes can •	
motivate people to undertake conservation 
actions, they will usually have to be well 
marketed to entice people to participate  
in them and cannot alone guarantee continued 
conservation activities.

Training, technical support 
and materials
For example, King County’s 
Grant Exchange offers grants 
and technical support to 
increase opportunities for 
community stewardship of 
natural resources.

Can be offered by local governments to initiate 
or support educational programs which aim to 
transfer conservation information to the public 
(including landowners and communities) to improve 
their decision making and encourage sustainable 
environmental practices that protect biodiversity.

Technical support can include providing data •	
(e.g. about soil quality), information about new 
technologies or practices, assistance with grant 
or permit applications, assistance with the 
preparation of conservation or management 
plans, as well as physical assistance  
(e.g. labor/equipment; or information/advice  
on land management).
Provision of materials can include distribution  •	
of informational booklets on conservation, public 
talks, personal visits, newsletters, provision of 
materials (e.g. native plants) and other assistance 
(e.g. loan of equipment, access to databases).
Provision of education materials can be linked  •	
to training programs.

Provision of training, technical support and •	
materials can be costly and time intensive, 
requiring coordination and establishment  
of application and assessment structures  
and criteria and should be combined with other 
incentives and property rights innovations  
for biodiversity management and conservation.

One of the five steps in the LAB Project is to sign a political 
declaration on biodiversity. The Durban Commitment, which 
indicates signatories commitment to take steps to further 
conserve their local biodiversity, was signed by LAB Pioneers  
at the LAB Workshop in Durban in 2008. This Commitment was 
developed, founded and signed by the 21 LAB pioneer cities. 
Through signing the commitment at an international event, local 
governments are profiled as pioneers in the field of biodiversity 
conservation and management at local level, gaining public 
recognition for their commitments to biodiversity.

See page 37 for more information on the Durban Commitment, 
and see the inside of the front cover for the full document.    

LAB LOCAL GOvErNMENTs sIGN ThE DurBAN COMMITMENT fOr BIODIvErsITy

Non-financial motivational or facilitative 
incentives are institutional measures that assist 
landowner participation with, and understanding 
of, various incentive mechanisms and programs. 
These measures include provision of education 
and technical assistance and recognition and 
local award schemes/programs. Table 5.2 
lists a selection of non-financial, motivational 
incentive mechanisms that may be used by local 
governments to encourage a change in behavior 
towards biodiversity conservation.

Councilor Mashego of Ekurhuleni, signing the Durban Commitment
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5.1.3 Non-financial motivational incentives
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Many international environmental and biodiversity related awards 
give recognition to cities for their conservation initiatives. The LivCom 
Awards were launched in 1997 and are endorsed by UNEP. LivCom  
is the world’s only awards competition focusing on best practice 
regarding the management of the local environment. The objective  
of LivCom is to improve the quality of life of individual citizens through 
the creation of ‘liveable communities’. Each year communities that have 
met at the finals of the LivCom Awards have exchanged best practice  
and practical experience and have joined forces to address mutual 
challenges. The partnerships have inevitably lead to mutual technical 
advances and more effective use of resources, including finance.

In 2006, Waitakere City, a LAB Pioneer, received first place in its category for the international Liveable Communities Award  
for Waitakere’s Greenprint city vision and for its Green Network goals and enhancement programs. In 2007, another LAB Pioneer, 
the City of Johannesburg won six awards and the Greening of Soweto project also won the Bursary Award worth £10 000.     

The Liveable Communities Awards. (www.livcomawards.com/).

Waitakere’s Green Network Program aims to stop 
the degradation of its natural heritage; connect the 
Waitakere Ranges with the sea; and, bring nature 
into the everyday lives of residents. Waitakere 
Council provides advice and assistance to landowners 
regarding plants, herbicides and weed disposal, to help 
them better care for the natural assets on their private 
land. Covenants and management plans may also be 
established, which make provision for pest control and 
planting programs. This program has a full-time staff 
coordinator with an annual budget of NZ$ 120,000-
150,000 for landowner assistance.     

Waitakere City Council Biodiversity Report. 2008.

WAITAKErE’s GrEEN NETWOrK COMMuNITy AssIsTANCE PrOGrAM

Waitakere’s Green Network Program assists community nurseries 
with revegetation projects
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5.1.4 Market-based incentive mechanisms

Various types of market-based incentive mechanisms can be used by local governments to support 
biodiversity conservation activities. These include sustainable procurement; sustainable eco-tourism; 
biodiversity offsets; and, Biobanking (see Table 5.3 alongside). Increased market opportunities  
can be achieved through the creation of eco-labeling and/or certification information, sustainable  
eco-tourism, sustainable procurement policies, conservation banking, and biodiversity offsets.

Market failure (for environmental services provided by biodiversity) is one of the main reasons  
for unsustainable use and high rates of biodiversity loss. In other words, because many biodiversity 
resources and services are not formally traded, markets do not provide appropriate signals that 
would contribute to their efficient allocation and sustainable use. In addition, the costs and trade-offs 
associated with managing ecosystem services are not factored into sectoral decisions regarding the 
use and management of particular ecosystem services. This could be rectified by creating markets 
for ecologically sound management of biological resources and for the goods and services 
provided by biodiversity (sometimes referred to as payment for environmental services 
(PES)). Market-based incentives offer local governments new ways to reach conservation 
objectives more cost-effectively, and they can also complement traditional regulatory 
measures (e.g. by generating revenue to fund public conservation management). 
Local governments can create markets through establishing trading structures, 
rules and regulations.

Some of the main challenges associated with establishing market-based 
incentives include:

determining the appropriate level of the fee/payment;•	
enforcing payments;•	
overcoming resistance from public objectors; and,•	
ensuring the appropriate and accountable use of revenue •	
raised through such a scheme. 

The Rural Stewardship Program supports rural landowners  
in stewardship of their land by educating them in natural resource 
protection and enhancement, as well as sustainable living. 
Technical assistance is provided to improve/restore habitat values 
and functions and promote behavior change. About 40 applicants 
per year have applied since the program began in January 2005,  
and more are expected as the program matures and is refined.

Whether the goal is to site a new house, remodel an existing one,  
or simply find new ways to care for (or restore) land, landowners can 
create a Rural Stewardship Plan unique to the property and owners’ 
goals. If the landowner is pursuing a permit, Rural Stewardship 
Planning may streamline the permit process and modify some buffer 
requirements in exchange for a long-term commitment to protect 
natural resources in other ways.

Rigorous analysis processes are used to look at the landowners proposed impacts and both the site and landscape scale ecology  
to identify appropriate best management practices that maintain or enhance the resource. A report (Rural Stewardship Plan)  
is written up summarizing these evaluations, best management practices, and a timeline. Annual budget is US$ 280,000 for 2.8 full-
time employee stewards assigned to this program, plus help from science staff at approximately US$ 75,000 annually.     

King County Biodiversity Report. 2008.  King County (2010). www.kingcounty.gov/environment/stewardship/critical-areas/stewardship-planning/rural-stewardship-plan.aspx.

rurAL sTEWArDshIP PLANNING PrOGrAM, KING COuNTy

The Rural Stewardship Program in King County supports rural landowners 
in stewardship of their land and educates them on how to live sustainably
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Table 5.3: Types of market-based incentive mechanisms that can be used by local governments to support biodiversity conservation activities.

Type of 
incentive - 
example

How it works Opportunities Challenges

Sustainable 
procurement

Entails spending public money responsibly on products 
and services that encourage sustainable development, 
buying only necessities, purchasing products  
and services with high environmental performance,  
and considering social and economic impacts  
of procurements. It also involves systematically 
integrating environmental and social considerations 
into all procurement activities.

Can make local government expenditure more •	
responsible and have a positive impact in driving  
the market towards sustainability – such as 
constructing energy-efficient public buildings, buying 
low-emission vehicles, buying organic or Fair Trade 
food and installing water-saving toilets.
Can integrate sustainable procurement activities into •	
a quality- or environmental management system.

There can be difficulty defining ‘environmentally and/•	
or socially preferable’ products or services during 
tendering processes. ICLEI’s Procura + Manual 
presents simple criteria that can be used and suggests 
eco-labels, which can also assist with definitions.
Procurement policies should avoid changing the •	
purchase price to try and change behavior, rather than 
using the full life-cycle cost of the product or service.
Effective management systems need to be established •	
to ensure consistent application of environmental and 
social initiatives. This can be achieved by integrating 
sustainable procurement activities within a quality-  
or environmental management system.

Sustainable  
eco-tourism

Distinct from traditional nature tourism and adventure 
travel, as it provides funds for preserving land as well  
as water resources and the biodiversity they support.  
It aims to minimize environmental and cultural impacts, 
incorporates ecologically-sensitive architecture and 
land-use design, and offers local people opportunities 
for economic development.
Local governments can encourage sustainable eco-
tourism activities through guidelines for eco-tourism  
and through start-up assistance for eco-tourism 
operations. Establishing eco-tourism activities can have 
substantial start-up costs and public-private partnerships 
can be developed to initiate and manage eco-tourism 
programs through various cost-sharing agreements.

In areas of biodiversity hotspots and high-priority, •	
biodiversity conservation areas can be both  
a sustainable economic alternative and a successful 
conservation strategy.
Combined with other incentives such as the •	
provision of technical assistance and materials and 
offering rate rebates, local governments can create 
incentives for the public to initiate sustainable eco-
tourism operations and to transform existing ones.

Unless it is planned and implemented carefully, •	
tourism can be a threat to biodiversity.
Strict standards and monitoring of eco-tourism •	
operations are required to ensure that sustainability 
criteria are appropriately applied.

Biodiversity 
Offsets
Business and 
Biodiversity 
Offsets Project 
is coordinating 
a portfolio of 
biodiversity offset 
pilot projects 
around the world 
and is developing 
a toolkit of 
methodologies, 
principles and 
guidelines for 
biodiversity 
offset design and 
implementation:
http://bbop.
forest-trends.org/
guidelines/

Generally understood as one or more appropriate 
actions, which are put in place to counterbalance  
(i.e. offset) the impacts of development on biodiversity.
Offsets can involve land purchase, conservation 
easements, funding for biodiversity management 
planning and implementation, improving the 
conservation status of protected areas (e.g.  by 
undertaking restoration work in degraded areas), 
safeguarding areas that are not formally protected 
(e.g. entering into management agreements with 
landowners to conserve their biodiversity)  
and establishment of corridors and linkages (e.g. 
between protected areas and areas of conservation 
and biodiversity importance).
Offsets ideally should be undertaken before 
development starts to provide security that they will 
be effective and implemented and that there is no net 
loss of biodiversity. Alternatively some sort of security 
should be provided to ensure that the offset will occur.
The offset should be located according to biodiversity 
priorities in the area and ideally strategically identified 
through an offsetting policy and stakeholder 
involvement rather than on an ad-hoc basis.

Activities that intensify land use (in particular •	
development) can result in reduced areas  
for habitat, and a range of other negative 
environmental impacts.
Offsetting can provide a mechanism whereby the •	
negative impacts at one site can be offset by positive 
actions at another site.
Offsetting can help to ensure long-term protection, •	
rehabilitation and enhancement of habitats; 
appropriate management and can create new 
habitats for conservation and connectivity.
Biodiversity offsets should be consistent  •	
with national and local conservation  
and development priorities.
The establishment of a biodiversity offsets policy may •	
encourage developers to reduce their impact on land 
of high biodiversity value or, where development still 
goes ahead, will require them to reduce their impact 
on biodiversity by providing an offset.

Biodiversity offsets may not be appropriate •	
for certain rare and endangered habitats and 
ecosystems. Actions that aim to avoid impacts to 
biodiversity, followed by actions that aim  
to minimize and mitigate impacts should be sought 
before considering biodiversity offsets.
Biodiversity offsets will not ensure biodiversity •	
conservation for the long-term unless they are 
secured in perpetuity, which can be done through 
establishing an easement, conservation agreement 
or protected area.
Offsets must be calculated using a consistent, •	
scientifically-based scoring system applied equally  
to losses and gains to ensure consistency  
and transparency.

Biobanking A market-based mechanism, mostly used in Australia, 
which facilitates the buying and selling of biodiversity 
credits, addressing local biodiversity priorities and 
development needs. It also helps to create economic 
incentives for restoring, creating, enhancing  
and conserving land.
Biobanking, a form of biodiversity offsetting, 
encourages development to move away from areas 
with high biodiversity value while providing incentives 
for landowners to protect and secure these areas.
Biobanking aims to ensure that offsets are 
implemented consistently and strategically and that the 
funds generated through Biobanking achieve the good 
outcomes for biodiversity.
Where a landholder develops an offset and enters into 
an agreement to implement management actions  
in return for credits, the landholder is then authorized 
to sell credits to developers on the open market.
Biobanking schemes should complement other 
incentives and strategies that aim to conserve  
and restore biodiversity.
Landowners can profit from selling habitat or species 
credits to parties who need to compensate for 
environmental impacts of proposed developments. 
Landowners can generate income, keep large parcels 
of land intact, possibly reduce their taxes, and preserve 
open space.

Biobanking provides the opportunity for biodiversity •	
to be recognized as a positive value of land.
Biobanking schemes are usually established and •	
monitored by national government, but also provide 
opportunities for local governments to provide  
a framework for assessing biodiversity values  
and for long-term management of biodiversity 
offsets (especially where there is no framework for 
the long-term management of private land  
for conservation purposes except by reservation  
as a national park, or council-owned reserve).
Local governments can also use Biobanking  •	
to establish Biobank sites on their own land  
and generate credits.
Biobanking enables ‘biodiversity credits’  •	
to be generated by landowners who commit  
to enhance and protect biodiversity values  
on their land through a Biobanking agreement. 
These credits can then be sold, generating funds for 
the management of the site. Credits can  
be used to counterbalance (or offset) the impacts  
on biodiversity values that are likely to occur  
as a result of development.

When demand for credits is low or the market •	
saturated, the landholder may have difficulty 
recovering costs.
Alternatively, developers may be unable to meet •	
their offset obligations when there is insufficient 
supply or the credit price is high.
In some jurisdictions therefore, Biobanking has •	
evolved to facilitate the development of offsets 
to address local conservation priorities and 
development needs, and facilitate the purchase and 
sale of credits.
Assessment of biodiversity values is complex and the •	
assessment methodology used to assess biodiversity 
gains/losses will need to be continuously updated.
Developers and others whose activities result in •	
adverse environmental impacts typically are required 
to compensate for such impacts. However,  
it is difficult to locate appropriate lands and costly 
to restore and protect them and provide for their 
long-term management.
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In 2004, as part of the Green Office Program, Barcelona City Council introduced sustainable criteria for public timber purchasing. 
These criteria aim to promote acquisition of timber from more rationally and sustainably managed sources that are compatible with 
the preservation of biodiversity. The program’s objective is preventing purchase of wood (destined for parks and gardens, funeral 
services, urban furniture, municipal facilities, etc.) from illegal logging, by giving priority to procuring timber with a certified origin 
and management. The certification criteria include: protection of biodiversity; long-term forest management; a custody chain which 
guarantees that end products have been made using certified wood; the recognition of the rights of indigenous peoples and their 
lifestyles; an improvement in working and social conditions of workers and local communities; and, participation and consensus with 
non-governmental organizations (NGOs).

The benefits of sustainable procurement for biodiversity include sustainable use of forests and biological resources; contribution  
to the protection of forest species; and, contribution to the fight against desertification.     

Barcelona Draft Biodiversity Report. 2009.

Forming an important node in the City of Cape Town’s Biodiversity 
Network, the False Bay Ecology Park (FBEP) covers 1,200 hectares  
and includes Rondevlei and Zeekoevlei Nature Reserves, an adjacent 
coastal strip, the Cape Flats Waste Water Treatment Works, the Coastal 
Park Landfill Site and the CAFDA Stables Craft and Culture Centre.  
The park itself provides vital ecosystem services, treatment and disposal 
services for waste, a green lung in the city and opportunities for recreation, 
eco-tourism, social and economic upliftment. Eco-tourism, based  
on the important natural resources of the area, provides opportunities 
for job creation and economic empowerment. Imvubu Nature Tours, 
a community-based tourism company runs a successful conference 
facility, accommodation, boat trips and tours in the FBEP. There is great 
potential for niche-market birding and carp-fishing tourism. Activities 
such as bird-watching, hiking, fishing, sailing, kayaking and canoeing 
are offered to park visitors. The revenues created by the park in turn 
assist with its protection and upkeep, showing that eco-tourism can  
be used as a mechanism for biodiversity conservation.     

City of Cape Town Biodiversity Report. 2008.

BArCELONA’s POLICy fOr ThE rEsPONsIBLE PurChAsE Of TIMBEr

CAPE TOWN’s fALsE BAy ECOLOGy PArK (fBEP)

POINT OF INTEREST
Principles for establishing biodiversity offsets 

No net loss: A biodiversity offset should achieve measurable conservation outcomes that 1. 
can reasonably be expected to result in no net loss of biodiversity.
Adherence to the mitigation hierarchy: Biodiversity offsets are a commitment  2. 
to compensate for significant residual adverse impacts on biodiversity identified after 
appropriate avoidance, minimization and rehabilitation measures have been taken 
according to the mitigation hierarchy. Offsets cannot provide a justification  
for proceeding with projects for which the residual impacts on biodiversity  
are unacceptable.
Landscape context: Biodiversity offsets should be designed and implemented  3. 
in a landscape context to achieve the best measurable conservation outcomes, taking into 
account available information on the full range of biological, social and cultural values  
of biodiversity and supporting an ecosystem approach.
Stakeholder participation: In areas affected by the project and by the offset, the full and effective 4. 
participation of stakeholders should be ensured in all phases of decision making about biodiversity 
offsets, including their evaluation, selection, design and implementation. Special consideration should  
be given to the existing, recognized rights of indigenous and local communities.
Equity: Biodiversity offsets should be designed and implemented in an equitable manner, which means  5. 
the sharing of the rights and responsibilities, risks and rewards associated with a project in a fair  
and balanced way among the stakeholders.
Long-term success: The design and implementation of biodiversity offsets should have as their objective 6. 
sustained outcomes in terms of: a) the viability of key biodiversity components, b) the reliability  
and accountability of governance and financing, and c) social equity.
Transparency: The design and implementation of biodiversity offsets, and communication of their results  7. 
to the public, should be undertaken in a transparent manner.

Business and Biodiversity Offsets Programme (2009). http://bbop.forest-trends.org/guidelines/.

Activities in the False Bay Ecology Park help generate revenue, as well 
as create awareness around biodiversity conservation
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Liverpool’s (Australia) draft Habitat Offsetting Policy is a Council framework which involves the offsetting of impacts associated with 
a development when the impacts are considered to be unavoidable. Council is currently in the process of integrating this policy into 
its formal planning controls. The policy provides both a flexible framework for decision making and ensures protection of significant 
areas of biodiversity in the long-term. It also allows for compensatory management of significant vegetation where appropriate.  
The level of offsetting required depends on the significance of the vegetation being impacted.

The following are listed in Liverpool City Council’s Biodiversity Strategy as possible opportunities and limitations of an offsetting policy:

Opportunities:

Provide flexibility for land managers and decision makers;•	
Provide greater opportunities for regional development;•	
More easily manage the impacts of land clearing in the region;•	
Contribute to reaching Council’s target for native vegetation;•	
Potentially diversify land use by providing an incentive for vegetation management;•	
Provide a more effective framework for remediation measures;•	
Better enable the true cost of the cumulative impact of development to be accounted for and where appropriate recovery;•	
Provide a standardized and transparent approach; and,•	
May be considered in determining the significance of impacts on endangered ecological communities.•	

Limitations: 

The limitations or constraints on the effectiveness of an offset policy could include:

The lack of regional or state-wide framework or policy position;•	
Lack of data on the ecological values of the region;•	
Limitations set by the current legislation;•	
Administration costs to manage and monitor receiving lands;•	
Additional cost to developers;•	
Potentially complex negotiation process;•	
Potential lack of landowners willing to participate in receiving offset actions; and,•	
Time required for benefits to be evident before development can proceed.  •	  
(Liverpool City Council Biodiversity Strategy (2003)).     

Liverpool City Council Draft Biodiversity Report. 2009.

LIvErPOOL’s DrAfT hABITAT OffsETTING POLICy

Durban has used ecological compensation in the case of 
the Suncoast Casino (South Africa) to offset the damage to 
coastal dunes through the establishment of public access via 
a degraded dune environment. As compensation the coastal 
dunes in the vicinity had to be rehabilitated and maintained. 
Approximately 12,000 m2 of dune area was rehabilitated in 
return for 1,000 m2 of dune cordon that was removed for the 
public access route.     

eThekwini (Durban) Municipality Biodiversity Report. 2008.

DurBAN usEs ECOLOGICAL COMPENsATION TO OffsET ENvIrONMENTAL DAMAGE AT ThE suNCOAsT CAsINO

Durban used ecological compensation to offset environmental damage  
at the Suncoast Casino
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Disincentives (or negative incentives) are 
mechanisms designed to discourage activities 
that are harmful for biodiversity and can be 
established through laws, policies and economic 
mechanisms (e.g. penalties and fines which can 
make it expensive to exploit biodiversity). Usually 
a mix of mutually-supporting incentives and 
disincentives are applied to achieve conservation 
aims (i.e. the ‘carrot and stick’ approach). 
Sufficient staff capacity is required to monitor 
and enforce disincentives.

Municipalities usually have the ability and 
mandate to promulgate their own bylaws to 
reinforce national or provincial environmental 
legislation, as well as penalties for non-
compliance, which can act as disincentives to 
biodiversity destruction or degradation. The 
creation of bylaws and policies can involve 
a lengthy and time-intensive process and 
disincentives should be designed to be sufficient 
to discourage activities that are harmful to 
biodiversity. For example, if fines are used, 
they should be set high enough to discourage 
degradation or destruction of biodiversity.

The establishment of regulations penalizing 
landowners for not clearing alien invasive 
vegetation from their land is one example 
of a fine that could be imposed to act  
as a disincentive in favor of biodiversity.  
Rates penalties for properties that don’t comply 
with certain regulations for conservation 
could be another way of implementing 
a disincentive related to biodiversity 
conservation.

5.2.2 Removal of perverse incentives

Perverse incentives are mechanisms that encourage biodiversity degradation or provide disincentives 
that inadvertently discourage biodiversity conservation. Perverse incentives stem from policies or 
practices, which encourage unsustainable resource uses, and are often the result of an unanticipated 
effect of a policy or practice with an entirely different intention. They can result from inappropriate 
use of subsidies or measures which fail to take account of external environmental costs. For example,  
a policy of paying private landowners subsidies to extend their agricultural lands may act as a perverse 
incentive to destroy biodiversity because it may result in sensitive and conservation-worthy land  
(e.g. forest, wetland areas) being converted into land for agricultural production.

Identification, and removal (or mitigation of their perverse effects) of these types of incentives  
is therefore important for sustainable use and conservation of biodiversity, as well as essential for 
the selection and design of beneficial incentive measures. The existence of perverse incentives shows  
the need for careful planning and monitoring of any biodiversity conservation incentives, as any 
incentive may potentially function as a perverse incentive given changes in other policies and markets.

Removal of perverse incentives may improve economic efficiency and reduce fiscal expenditures.  
To remove perverse incentives and ease pressure on the environment, local governments can first 
identify policies or practices leading to perverse incentives as well as their impacts on biodiversity; then 
design and implement appropriate reforms; then monitor, enforce and evaluate the reforms.    

5.2 Disincentives and removal of perverse incentives
Bad environmental practices that may negatively impact on biodiversity can be discouraged through employing mechanisms 
which establish disincentives (e.g. imposing fines/penalties) or by removing perverse incentives (which actually encourage 
biodiversity-harmful practices).

5.2.1 Disincentives
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5.3 Property rights innovations
Various types of property rights innovations can be used as incentives as well as supporting mechanisms for incentives  
for biodiversity conservation. 

These include conservation covenants and easements; servitudes; development concessions; establishment of protected areas and mixed land-use areas;  
and, stewardship. These mechanisms can be used in combination to support the range of mechanisms used to encourage and facilitate biodiversity 
conservation and sustainable management.

5.3.1 Conservation covenants and easements

In addition to public lands, there are 445 hectares  
(1,100 acres) of privately-owned land which have been 
permanently protected in King County through conservation 
easement purchase or donation.

Conservation easements are most often used by the state 
and by private conservation organizations but have been 
useful to the County as well. With this tool, the County buys  
a conservation interest in a parcel of land but the title remains 
with the landowner. There are 1,200 hectares (3,000 acres)  
of land in conservation easements at present.     

King County Biodiversity Report. 2008.

The City of Edmonton is one of six partners in a new Edmonton and 
Area Land Trust (EALT). The other partners are the Edmonton Community 
Foundation, the Edmonton Nature Club, the Urban Development Institute, 
the Land Stewardship Centre of Canada, and the Legacy Lands Stewardship 
Society. The EALT uses a range of tools to protect natural areas, including 
donations of land and money, land purchase, and the use of conservation 
easement agreements.

Conservation easements, which result from the voluntary dedication of 
private land to a qualified land trust agency or organization such as the 
EALT, play an extremely important role in the conservation of urban natural areas. Because the value of land is generally high in these 
areas, it can be very costly for municipalities to purchase natural areas, and voluntary dedication of land by those who wish to see  
it protected in the long-term is an invaluable conservation tool.     

City of Edmonton Biodiversity Report. 2008.

KING COuNTy PrOTECTs OvEr 445 hECTArEs ThrOuGh CONsErvATION EAsEMENTs

EDMONTON AND ArEA LAND TrusT AND CONsErvATION EAsEMENTs

Many hectares of privately-owned land are permanently protected in King 
County through conservation easement purchase or donation
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Conservation covenants and easements come in 
many different forms and their legal status may 
vary depending on the legal system in which they 
are being applied. The specific conditions of the 
covenant/easement may also vary depending on 
the purpose of the covenant/easement. In general, 
both are legally binding, voluntary agreements 
that limit certain types of uses or prevent 
development on a property, in order to protect 
the property’s biodiversity. They can place present 
and future limitations on subdivision of land, 
the number and location of structures, as well 
as the types of land-use activities that may take 
place. Easement agreements are usually binding 
on current and future landowners and become  
a part of the title deed of the land, ensuring long-
term protection of biodiversity and facilitating the 
protection of biodiversity on private land without 
the full expense of land acquisition.

These instruments can be used in combination 
with other mechanisms (e.g. rate rebates, see 
Table 5.1) to conserve biodiversity and are often 
useful to ensure that conservation of a parcel of 
land is protected or enhanced for the long-term. 
Landowners who relinquish ‘development rights’ 
continue to own and manage the land and may 
receive, for example, significant tax benefits for 
having established or donated the conservation 
easement. In accepting a conservation easement, 
easement holders usually have a responsibility 
to monitor future uses of the land to ensure 
compliance with the terms of the easement 
and to enforce the terms if a violation occurs.  
An easement selectively targets only those rights 
necessary to protect specific conservation values, 
such as water quality or migration routes, and 
is individually negotiated and tailored to meet 
landowner and local government needs.

Covenants/easements may involve costs 
in negotiation; surveying; in registration  
of the agreement on title deeds; as well as for 
continuous monitoring and enforcement of the 
terms of the agreement.
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5.3.2 Development concessions and financial contributions

POINT OF INTEREST
Types of protected areas:

IUCN Protected Area Management categories, 
which could be applied within local conservation 
and biodiversity strategies:

Category Ia: Strict Nature Reserve: protected •	
area managed mainly for science
Category Ib: Wilderness Area: protected area •	
managed mainly for wilderness protection
Category II: National Park: protected area •	
managed mainly for ecosystem protection 
and recreation
Category III: Natural Monument: protected •	
area managed mainly for conservation  
of specific natural features
Category IV: Habitat/Species Management •	
Area: protected area managed mainly 
for conservation through management 
intervention
Category V: Protected Landscape/Seascape: •	
protected area managed mainly  
for landscape/seascape, conservation  
and recreation
Category VI: Managed Resource Protected •	
Area: protected area managed mainly  
for the sustainable use of natural ecosystems.

5.3.3 Establishment of protected areas and mixed land-use areas

A ‘protected area’ is defined in Article 2 of the CBD as a ‘‘geographically defined area, which  
is designated or regulated and managed to achieve specific conservation objectives” and is the most 
commonly used tool for in situ biodiversity conservation. Protected areas can generate and support 
valuable ecosystem services such as controlling microclimates, acting as carbon sinks, controlling 
soil erosion, pollination, watershed protection and water supply, soil formation, nutrient recycling,  
and many protected areas are of great importance as tourist and recreation destinations. However, 
the current global system of protected areas is insufficient to adequately conserve biodiversity (due 
to insufficient coverage, inappropriate location, insufficient management, and related economic  
and social factors) (Millennium Ecosystem Assessment 2005).

Protected areas can require local government management which can be costly and labor-intensive. 
Depending on the type of protected area being established, there can be legal and administrative 
procedures to follow which can also be costly and time-intensive. However, protected areas can 
generate funds to sustain their management by using specially calculated user fees for entry into  
the areas, as well as providing ecosystem services (see Chapter 2) to the city or region.

Greenfacts (2009) notes that “protected areas need to be better located, designed, and managed  
to deal with problems like lack of representativeness (of ecosystems), impacts of human settlement 
within protected areas, illegal harvesting of plants and animals, unsustainable tourism, impacts  
of invasive alien species, and vulnerability to global change. Adequate legislation and management, 
sufficient resources, integration with other surrounding protected areas, and expanded stakeholder 
engagement are also key factors in the success and sustainability of protected areas”.   >

Development concessions allow a property owner, 
or developer, specific development or subdivision 
benefits in return for setting aside part of the 
property for rehabilitation or conservation. 
The concessions can function as development 
incentives as they allow rezoning, development 
approval or other concessions in exchange for 
conservation of a specified portion of the land.

Development concessions involve negotiating with 
a developer to either forego development of a 
portion of a site, which has important biodiversity 
value, or to place strict conditions on its use 
and management. In exchange, the developer 
receives concessions regarding the development 
of the remainder of the site, or else concessions 
regarding development on land elsewhere.

Local governments can encourage certain types 
of development on municipally-owned land  
by offering financial contributions to developers. 
Tax incentives, rate rebates and waiver of municipal 
levies are examples of financial contributions 
that can be offered in return for ecologically-
sensitive development and rehabilitation and/
or conservation of land. Local governments 
can also demand financial contributions from 
developers (in return for subdivision or other 
property related rights) which can then be used 
for conservation purposes. Local governments 
may also gain financial contributions from 
developers – for example by entering into profit-
sharing partnerships with developers (where land  
is municipally owned).

Development concessions or incentives require  
a uniform policy framework, based on consistently 
applied principles, to make their application 
fair, equitable and transparent. The 
development concession agreement 
should be recorded in a formal 
contract and recorded in the 
development application process. 
Developers may also be charged levies, 
which are a form of financial contribution, 
towards municipal services associated with 
the establishment of new developments (such 
as water supply, waste disposal and sewage 
treatment). Such levies can be used for the benefit 
of biodiversity, subject to the specifics of the levies 
policy (See also Section 5.7.2).

The Blaauwberg Conservation Area is a protected area 
in the City of Cape Town
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> 
Ramsar and World Heritage sites are just two 
examples of various options for conserving 
land through integrated and mixed land use.  
Protected areas give a degree of certainty  
to the conservation status of land. They can  
be established by local governments on existing 
municipal lands or land acquired for conservation 
purposes. However, it is important to also consider 
connecting protected areas with a network  
of biological corridors and stepping stones and 
insulating them with buffer zones (Dudley 2008; 
see also Chapter 4). Protected area design and 
management should also consider the impacts 
of climate change and the implementation of 
necessary adaptation and mitigation strategies.

There are various ways for local governments 
to acquire land to protect – for example,  
in certain jurisdictions, local governments can 
demand part of an area for subdivision, without 
compensation, to form an environmental reserve 
(often calculated as the percentage of total 
developable land area). These areas can then 
be used as public parks, public recreation areas,  
or conservation areas.

Biodiversity cannot be adequately and effectively 
conserved through the creation of reserves or 
protected areas alone. Integrated or ‘mixed land-
use areas’ which integrate urban settlements  
and other land uses with nature may not 
necessarily be managed with conservation 

and protection of biodiversity as a primary 
function. These protected areas can, however, 
connect primary biodiversity areas and play an 
important role in the functionality of biodiversity 
networks and the provision of environmental 
goods and services. Examples of such areas 
which provide opportunities for biodiversity 
conservation include rivers; areas forming part 

of the stormwater management system; green 
rooftops; linear parkways; parks and recreation 
areas; community food gardens; allotments; and, 
road reserves. Integrated or mixed land-use areas 
can provide socio-economic as well as education 
and awareness-raising opportunities.  >

POINT OF INTEREST
Benefits of establishing and managing an integrated, functional and representative urban network  
of connected natural areas: 

Oelofse (2005) identifies the following benefits:
Conservation and protection of a representative set of the unique and threatened biodiversity;•	
Enhanced long-term viability of natural areas through ensuring adequate linkages and corridors between •	
natural areas;
Sufficient quality open space for recreation and a range of social needs;•	
Provision and maintenance of environmental services;•	
Opportunity for market gardens and food production within the urban context;•	
Economic opportunities associated with tourism;•	
Opportunity for alternative transport access routes (e.g. bicycle routes);•	
Lower cost of management and maintenance (local indigenous vegetation as opposed to exotics,  •	
wind-blown sand management);
Recreation opportunities within easy access and proximity to all communities;•	
Maintenance and enhancement of property value; and,•	
Opportunities for education and the fostering of an ethic of collective responsibility.•	

POINT OF INTEREST
“By establishing a city-wide network of 
interlinked open spaces that protect and 
enhance biodiversity, provide environmental 
services and contribute to social upliftment 
through recreation and quality urban open space,  
a vibrant and healthy urban living environment 
can be achieved that underpins and supports 
the economy while protecting and enhancing 
existing natural assets” (Oelofse 2005).

Ramsar sites, such as the Langebaan Lagoon in South Africa conserve land through integrated and mixed land use 
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Community food gardens assist in the provision  
of goods and services whilst also conserving biodiversity 
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> 
A variety of mixed land-use areas (which may or may not be protected areas) can be established using various mechanisms presented in this Chapter and 
through voluntary agreements and/or compensation packages, helping to protect the integrity of protected areas if managed as part of a biodiversity network.

Certain local governments encourage private 
landowners, whose land has been identified  
as being of high conservation value, to enter into 
an agreement whereby the landowner retains 
ownership of the property, but agrees to manage 
the land according to the terms of the agreement. 
The agreement may limit unsustainable activities 
and place extra responsibilities on the landowner 
to ensure the ongoing conservation of biodiversity 
on the property (or on a specified portion of the 
property). The agreement usually takes the form of 
a deed of servitude which is generally registered 
against the title deeds of the property and  
is binding on successive owners. At a later stage 
the private land, which is subject to the servitude, 
may be incorporated into a protected area.

Usually landowners are provided with 
incentives such as tax concessions  
to enter into these agreements, and 
therefore compliance monitoring 
is necessary. Enabling national 
legislation, which allows for the 
establ ishment of conservation 
servitudes, is typically required. In 
some jurisdictions the notion of 
‘servitude’ may equate to other 
property rights innovations such 
as an easement or covenant, so 
it is advisable to investigate the 
terminology and property innovations 
that are available in terms of national 
and local government laws.  >

An important tool for biodiversity protection is the 
designation of Environmental and Municipal Reserves 
– a power granted to Alberta municipalities through 
the provincial Municipal Government Act (MGA). Upon 
subdivision, the owner of a parcel of land must provide 
to the City, without compensation, Municipal Reserve 
lands (MR) equal to 10% of the total developable land 
area to be used as public park, public recreation area, 
schools or to separate lands used for other purposes. 
While 10% of the developable land area can be taken 
as MR, the City’s Urban Parks Management Plan dictates 
that for the protection of natural areas smaller than two 
hectares, MR can be used to a maximum of 2% of that 
10%. Environmental Reserves can also be taken at this 
time, and includes gullies, swamps, ravines, coulees 
or natural drainage courses; unstable lands or lands 
subject to flooding; or narrow buffers for the purpose 
of pollution prevention or public access. Neither of 
these reserve designations is specifically intended 
for conservation purposes, although the City has 
successfully used them to protect lands within the river 
valley, ravines, and wetlands in the tablelands.     

City of Edmonton Biodiversity Report. 2008.

The following are examples of specific conditions that can form part of environmental servitudes:

No earthworks or any form of development is permitted within the area.•	
No landscaping or planting except for rehabilitation in terms of an approved management plan.•	
No collection or damaging of fauna, flora, soil and water resources.•	
No vehicles of any type are permitted.•	
No pets or domestic animals are permitted.•	
The servitude may only be used for the purpose described in the approved management plan.      •	

eThekwini Biodiversity Report. 2007.

ENvIrONMENTAL AND MuNICIPAL rEsErvEs, EDMONTON

EThEKWINI MuNICIPALITy’s (DurBAN) ENvIrONMENTAL sErvITuDEs

The Magrath Heights Municipal Reserve in Edmonton
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5.3.4 Conservation servitudes

The Eagle Rock servitude area in Durban
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Local governments (such as Durban) use environmental servitudes as conservation tools. Servitudes can 
be registered against the title deed of a property and in favor of the local government, as an effective 
and relatively easy means of securing land identified as a priority conservation area. The servitude area 
remains in the ownership of the land owner and can be used for purposes that do not conflict with its 
protection. Servitudes often restrict development on the area of land registered as a servitudinal area.

Negotiation with private land owners to enter into a servitude agreement may be time-intensive and 
costly, therefore some local governments use environmental servitudes as a pre-condition for approval 
for development applications. In this way environmental servitudes are a mechanism for ensuring 
perpetual conservation of land because they are registered on the title deed of land, binding current 
and future owners.

5.3.5 Stewardship

Stewardship is based on an ethic of cooperative planning and management of environmental resources 
and involves organizations, communities and other stakeholders in the active prevention of loss  
of habitat and biodiversity, and the facilitation of its management in the interest of long-term 
sustainability. Local governments can encourage stewardship of ecosystems and biodiversity  
on privately-owned land through awareness raising, education and through engaging and negotiating 
with local land owners and communities.

Stewardship can be encouraged through offering incentive measures such as recognition, funding eco-
labeling, etc. Stewardship agreements can also be established and could be similar to management 
agreements or conservation covenants. There may, however, be costs associated with monitoring 
stewardship agreements, and communicating with landowners to encourage their stewardship  
of biodiversity may also be time-intensive and costly.     

King County offers three types of stewardship program options: Farm Management 
Planning, Forest Management Planning, and Rural Stewardship Planning. The Rural 
Stewardship Planning Program offers technical assistance to landowners interested in 
developing environmental protection tailored to their property and goals for landowners 
whose property is zoned Rural Area Residential.

The program is aimed at those building a new house; remodeling an existing one; and, those looking for new ways to care for, 
or restore, land. The Rural Stewardship Planning may also assist in streamlining the permit process and can modify some buffer 
requirements in exchange for a long-term commitment to protect natural resources in other ways.

The main goal of a Rural Stewardship Plan is to help landowners achieve their objectives for their property without harming  
the existing ecosystems or affecting downstream neighbors. This usually means:

Recognizing and understanding the unique features in the landscape worthy of protection;•	
Protecting or improving the flow and absorption of both surface water and groundwater on the property;•	
Identifying specific actions and methods to minimize or offset any environmental harm from development; and,•	
Monitoring the plan’s success and making adjustments as necessary.     •	

King County Biodiversity Report. 2008.

Liverpool was nominated lead Council in the Non-English Speaking Background Agricultural Partnership Project. This is a community 
stewardship project that works with vegetable growers, grower associations and Councils to establish strategies to implement best 
management practices for vegetable growers and Councils in the South Creek Catchment, which has a relatively high proportion 
of growers from a non-english speaking background. The project aims to raise awareness and educate non-english speaking 
background market gardeners in sustainable farm management practices, so that run-off of nutrients and pesticides are reduced,  
if not eliminated, and consequently improve the quality of water in the South Creek Catchment.     

Liverpool City Council Draft Biodiversity Report. 2009.

rurAL sTEWArDshIP PrOGrAM, KING COuNTy

NON-ENGLIsh sPEAKING BACKGrOuND AGrICuLTurAL PArTNErshIP PrOJECT, LIvErPOOL
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5.4 Bylaws
A bylaw (sometimes also spelled by-law or byelaw) is a local government law, ordinance or regulation, 
usually passed under the authority of a charter or provincial/national/state law that specifies what 
matters, activities and issues may be regulated by local government. The effectiveness of regulation 
through bylaws relies to a large extent on how well landowners, and development applicants, 
understand bylaws and on whether the local government enforces regulatory bylaws consistently, 
strategically and effectively. Bylaws need to be clear, have precise performance standards, be flexible  
to many different situations and be adaptable to local sites.

Bylaws can require landowners to obtain permits before carrying out activities that could impact  
on biodiversity. Such bylaws in turn provide local governments with an opportunity to educate 
landowners and developers about best management practices. Bylaws also enable local governments 
to enforce the bylaw and, where appropriate, should be combined with sufficient disincentives (e.g. 
penalties) to deter the bylaw being broken. For example, should a landowner cut a tree without  
a permit, the local government would have a recourse action in terms of the bylaw that prohibited that 
action, through a fine or other penalty stipulated in the bylaw (or amendment to the bylaw).

Some local governments can regulate activities such as landscaping, movement of soil, tree and 
watercourse protection, pesticide control and alien invasive species. Bylaws can be used to protect 
natural areas of biodiversity and to prevent destruction or loss of biodiversity through the prohibition 
of certain activities; by requiring permits or approvals for undertaking certain activities (e.g. removing 
or depositing soil, working in and around streams, and tree cutting); can require the use of appropriate 
native plants for landscaping and restoring degraded sites; and, can establish fines for offences  
in terms of the bylaw.     

5.5 Management agreements
These are legal contracts that local governments can enter into with conservation organizations  
(or private landowners) to undertake to manage their land in a specified way. Local governments can 
provide financial or other incentives to encourage and support landholders entering into management 
agreements. Rate rebates; grants for on-ground works; or, assistance with property management  
and planning, for example, may be offered to landowners in return for their agreement to manage  
and conserve biodiversity on their land in a particular way.

In some jurisdictions, management agreements are equivalent to covenants that can be registered  
on the title deed of the land so that they form lasting agreements, which are then binding on successive 
landowners and local governments. In other jurisdictions, management agreements are contracts  
for defined periods of time and are not registered in title deeds.

Management agreements can be flexible, allowing for customized negotiated agreements that suit the 
particular site needs as well as the needs of the contracting parties. Negotiation of the agreement can 
be time-intensive and the actual drafting of the agreement can be costly, especially as they are often 
tailor-made to suit a particular situation. Management agreements usually entail landowners being 
responsible for managing their own land in specified ways, which can save local governments the cost 
of trying to acquire that land using other means such as direct purchase to conserve biodiversity.    

The goal of King County’s Critical Areas Ordinance (CAO) is to protect the existing 
functions and values of critical areas and to ensure public safety where there are 
identified hazard areas. Standards and regulations governing development practices  
in and adjacent to critical areas were adopted by the King County Council in 2004.  
This adoption followed an evaluation of the underlying scientific information that forms 
the basis for the environmental protections in the ordinance and a lengthy public process 
that included an advisory panel of stakeholders, several public meetings, and testimony 
by citizens and staff before the King County Council.      

King County Biodiversity Report. 2008.

rEGuLATOry PrOGrAMs IN TErMs Of KING COuNTy’s CrITICAL ArEAs OrDINANCE

King County’s Critical Areas Ordinance protects critical areas and ensures public safety 
with fencing at the Snoqualmie Basin wetland area
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eThekwini Municipality established a land acquisition program for environmental purposes in the 2002/2003 financial year. 
Wherever possible, eThekwini Municipality secures land on a basis of least-cost (e.g. through the use of environmental servitudes). 
The acquisition program has purchased about 175 hectares of land, has a budget of about R 2 million per annum and is managed 
by the Environmental Planning and Climate Protection Department (EPCPD). Acquisition is a tool of last resort because it is not 
practical for eThekwini Municipality to purchase all environmentally-sensitive land within the open space system that is threatened 
by development. Even if sufficient funds were available to acquire all the sensitive land, management costs would still be prohibitive. 
There are, however, circumstances where there are no other options for 
securing this land (e.g. the land is zoned for development and the entire 
property is environmentally-sensitive) or when the municipality wishes  
to acquire the land for the purposes of a particular project. In selecting 
land for acquisition, various criteria are applied, i.e.:

Does the site fall within the eThekwini Environmental Services •	
Management Plan (EESMP) spatial layer?
Is the site adjacent or near to an existing protected area?•	
Does the site support an important biodiversity feature?•	
Is there no other way to secure the land?•	
Is there a good prospect that the site will be managed in the future?•	
Is the owner a willing seller?•	

The last-mentioned consideration is important because acquisition projects 
must generally be completed within a financial year. Expropriation may  
be used where there are no other alternatives to secure important 
biodiversity land.     

eThekwini Municipality Biodiversity Report. 2008.

Land acquisition allows for strategically important 
and priority conservation areas of biodiversity 
to be conserved and enhanced through local 
government management and through the 
establishment of protected areas and reserves, 
evidenced by the case examples below.

Commonly used in Australia, revolving funds 
enable the purchase of land on the open 
market of high conservation value, its protection  

by rezoning or placing of a covenant on the 
land and resale to be managed for conservation 
purposes. This may bind future owners to the 
conditions of the covenant and the funds raised 
from selling the newly conserved land can then 
be reinvested again in the same way (i.e. the fund 
revolves). Incentives such as rate rebates can  
be used to entice prospective buyers to purchase 
the covenanted lands.

Land acquisition through purchase of land 
can be costly and relies on the availability  
of conservation-worthy land being for sale as well 
as the availability of sufficient municipal funds 
for its purchase and management. Purchase  
of land for conservation purposes also poses  
an extra burden of managing that land, which 
can place additional capacity pressures on the 
local government.    

King County’s Ecological Lands are a collection of 81 sites covering 5,300 acres 
that are managed as natural areas, contributing to the conservation of native 
biodiversity. Goals for management are to:

Maintain and restore ecological processes, structures, and functions.•	
Provide protection for rare and endemic species, habitats, and ecosystems.•	
Allow for low-impact, passive recreational and interpretive opportunities •	
that do not conflict with other goals.

The County began acquiring these lands in about 1975, and acquisitions, 
protection, restoration work and maintenance are on-going. Biological 
inventory and ecological assessment of the lands began in the spring of 2004. To date, 10 of these natural areas have been analyzed 
under the current protocols. Management plans have been written for approximately 45 sites and cover about 75% of the acreage. 
Acquisitions are typically chosen based upon previous landscape-level guidance documents. Currently, ecologists within the Water 
and Lands Resources Division inventory, assess, and analyze these lands. The ecologists look for rare habitats or ecosystems in 
addition to rare plant communities or animal species. A report is prepared that describes properly functioning and ill-functioning 
processes as well as the current trajectory of the site in terms of both natural processes and vegetation communities. After a draft 
report is complete, all stakeholders convene for a given natural area and discuss the findings and collaborate on decisions for 
management actions. The ecological information and analyses are used by the Natural Resource Lands planners to compile individual 
‘Site Management Guidelines’.     

King County Biodiversity Report. 2008.

EThEKWINI MuNICIPALITy’s (DurBAN) LAND ACquIsITION PrOGrAM

KING COuNTy’s ECOLOGICAL LANDs

5.6 Land acquisition
Local governments can acquire land in various ways, many of which have been detailed in this Chapter. 

Land acquisition at Clansthal in the eThekwini Municipality
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Land purchase can be a valuable tool and is sometimes the only method available 
to protect natural areas from development, and to maintain a functional ecological 
network. The City of Edmonton has two funds through which several million 
dollars are allocated annually to fund the purchase and protection of parkland and 
tableland natural areas. The Natural Areas Reserve Fund can be used to purchase 
natural areas in Edmonton’s tablelands, and the Parkland Purchase Reserve Fund 
can be used to purchase land in the river valley and ravines system. While purchase  
is the preferred means of protecting natural areas, as it ensures that they are 
secured in the long-term, this approach is often challenging. The value of land  
in Edmonton is extremely high and rising steadily, and the pressure to develop land 
is very strong. Those citizens who own lands that contain natural areas are often 
reluctant to sell them for the purpose of protection, being aware of the potential 
revenue from development, which can serve as important retirement income  
and insurance for farmers, in particular.      

City of Edmonton Biodiversity Report. 2008.   City of Edmonton (no date). Natural Areas. www.edmonton.ca/naturalareas.

The Edmonton and Area Land Trust (EALT) is a not-for-profit 
charitable conservation agency, (established by the City  
of Edmonton in 2006, through organizational support  
and funding of $3 million).

The EALT was created by the City of Edmonton through 
partnership with several conservation groups and the 
development community. The purpose of this body is to raise 
funds for land purchase, land management and conservation 
easements in order to protect natural systems on privately-
held lands. The Land Trust also has an education and 
outreach function, as a means to advance ecologically-sound 
stewardship among landowners in the Edmonton area.       

City of Edmonton Biodiversity Report. 2008.

NATurAL ArEA ACquIsITION PrOGrAM, EDMONTON

EDMONTON AND ArEA LAND TrusT rAIsEs fuNDs fOr CONsErvATION

5.7 Business management tools for financing 
biodiversity conservation

Business management tools for biodiversity conservation are aimed at assisting local 
governments to acquire new areas for conservation and to fund the management 
of their conservation areas. 

Although such tools might include the use of financial incentives, this section limits its focus  
to environmental levies and ecological gifts. Local government financing methods are plentiful, 
including charging protected areas entrance and fees; tourism-related income; taxes; partnerships; 
application for funding and fundraising activities; and, offsets.

5.7.1 Fundraising and applications for funding

Local governments can develop measures that would enhance their capacity to receive, generate, invest 
and use funds to promote their biodiversity conservation objectives, and to enter into agreements 
with private landowners. For example, local governments can establish land trusts or nature funds  
to receive funding for activities that would benefit biodiversity or they can set environmental levies  
to raise revenue for funding a specific environmental program or buying land for conservation. 
Corporate and other sponsorship can also be sought by local governments.

POINT OF INTEREST
Land acquisition can be expensive and various 
other mechanisms have been developed by 
local governments to make conservation of land 
more affordable. Any potential financing tools 
should be evaluated as part of a comprehensive 
business plan that includes a sustainable 
financing strategy.
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5.7.2 Environmental levies

Levies (a charge applicable to properties) can be used as an enabling mechanism to raise revenue 
for biodiversity initiatives and conservation activities, as well as to finance the purchase of significant 
conservation areas and conservation management among other things. The levy amount needs  
to be carefully calculated and planned in line with other property charges and the payments require 
monitoring and enforcement.

5.7.3 Ecological gifts

An ‘ecological gift’ is typically a donation (with land-ownership transferred) of ecologically-sensitive  
or significant land, or an interest in such land (such as a conservation easement). In Canada two-thirds 
of the tax on deemed capital gains associated with any ecological gift will be exempt from income tax, 
providing an incentive for donations of conservation-worthy land.

Ecological gift programs can use tax benefits or concessions as incentives (Table 5.1) for people  
to participate and assist those who otherwise could not afford to donate. The new owners  
(e.g. a local government) typically are responsible for maintaining biodiversity and environmental heritage.  
This could include paying property taxes; ensuring visitor safety; identifying and remediating 
environmental hazards; and, ensuring liability insurance. It will often involve preparing management 
plans; setting up a stewardship program; and, initiating a monitoring strategy. In the case of a partial 
interest in land being donated as a gift, responsibilities for the new owner can include ensuring that  
an easement, management agreement, covenant, or servitude is enforced.    

Tilburg in the Netherlands has established a Nature 
Fund which is fed by municipal contributions which 
are used to fund nature projects, subsidies for 
projects, and for compensation. The municipality 
makes € 453,780 available annually for the Green 
Structure Projects and for the projects of earlier 
policy papers (GSP, GSP+).     

Tilburg City Draft Biodiversity Report. 2008.

Liverpool City Council charges its residents a levy per rateable property (a percentage of the individual property value). The new 
levy program will ensure that the environment works undertaken by the current levy continue and that new environmental projects  
can begin.

Liverpool Council’s environmental levy contributes by delivering on-ground actions identified in the Environmental Plan  
and leveraging large amounts of grant funding to help deliver more on-ground works and studies. During its five years of implementation,  
the environmental levy has:

Enhanced existing and potential ecological connectivity.•	
Contributed to the provision of cleaner waterways.•	
Constructed access paths.•	
Fenced waterways in rural areas where appropriate.•	
Protected and expanded vegetation communities.•	
Revegetated and rehabilitated urban and rural waterways.•	
Established green gateways into the city.•	
Improved the city image.•	
Built community networks.     •	

Liverpool City Council Draft Biodiversity Report. 2009.
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ECAP is a new City of Edmonton program which assists and encourages the protection and conservation of eligible natural areas 
within the City of Edmonton. ECAP enables the City of Edmonton to cover many of the financial costs to landowners associated with 
donating land or granting conservation easements to the City of Edmonton. This program will also help complete applications to the 
Federal Ecological Gifts Program by providing assistance in fulfilling the information requirements and covering many of the costs for 
ecological gifts being made to the City of Edmonton.

How does ECAP provide financial incentives?

Whether donating land or granting a conservation easement to the City of Edmonton, ECAP will cover the cost of legal surveys, 
application fees and reasonable accounting and legal fees. When granting a conservation easement, ECAP will also provide  
a one-time grant of $ 5,000 per hectare (to a maximum of 50 hectares or $ 250,000) as compensation for property tax payments  
to be made in the future.      

City of Edmonton Biodiversity Report. 2008. City of Edmonton (no date) Natural Areas. www.edmonton.ca\naturalareas.

EDMONTON’s ECOLOGICAL CONsErvATION AssIsTANCE PrOGrAM (ECAP)

5.8 Managing biodiversity
The approach to biodiversity management has developed over the years  
to incorporate broader, more interdisciplinary concepts such as landscape-scale 
and ecosystem management, adaptive management and sustainability, while also 
including social, cultural and economic systems (Keough and Blahna 2006). 

Entire landscapes should be considered when managing biodiversity to ensure that biodiversity 
management is sustainable and embraces the full range of biodiversity at the ecosystem level.  
Urban open spaces are under incredible pressure and biodiversity management practices will differ  
for each specific site, as the needs for each area varies.

Social and economic issues should feature prominently throughout biodiversity management. Ensuring 
public access and community involvement improves public support for biodiversity management, helping 
to build a sustainable city/region. For many open spaces, the main priority is not actually biodiversity, 
but rather recreation or commerce. These sites nonetheless still contribute to local biodiversity 
while providing the public with valuable services such as walkways and educational resources, etc.  
(Leicester 2008).

Volunteer programs, such as ‘Friends’ groups, encourage communities to be directly involved  
in education, monitoring or practical projects such as alien clearing. Improving social and economic 
variables while protecting biodiversity can increase interest, support and funding, for biodiversity 
projects and management.  >

Volunteer groups in the City of Zagreb collecting litter in the forest
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> 
Biodiversity management goals should include 
public participation and awareness, education, 
economic empowerment and recreation, etc. 
Staff capacity, skills and training for biodiversity 
management within the city/region are critical 
elements as well as the capacity and budget 
to train new staff, or to teach existing staff 
new skills. Each specific site requires a detailed 
management plan, but a strategic understanding 
of the overall requirements for a city or region 
is an important prerequisite to sustainable 
biodiversity management.

Biodiversity managers need a minimum level of 
knowledge of biodiversity resources, threats to 
conservation and the causes of those threats. 
Ensure that sufficient information is available 
to decision makers, including information on 
management and conservation options. Develop 
core skills of biodiversity staff, to enable effective 
management and sustainability in the longer 
term. Capacity building is important at all 
levels, from training park guards on the ground 
to preparing high-level staff to participate in 
complex global negotiations (see Chapter 3 and 
Chapter 6) (Rojas and Cohen 2004). Biodiversity 
management takes place throughout all line 
functions, and biodiversity needs to be integrated 
into all levels of decision making, planning and 
implementation (see Chapter 3).

Effective biodiversity management requires long-
term funding, as well as a diversity of funding 
sources, which are essential to provide a buffer 
against unanticipated events and ensure the 
long-term success of management plans (Rojas 
and Cohen 2004).

Securing political support for biodiversity  
is critical. Local governance and policy determine 
how decisions are made, such as decisions  
on budget allocations and other policy issues, 
and how the public participates in these 
processes. Public support and involvement is 
also essential, as in many cases citizens will play  
an important role in the management process 
and in maintaining biodiversity areas.    

Water management is an important part of ecosystem 
management because of its all-encompassing role in the 
landscape, and wide-reaching impacts on biodiversity, 
social and economic systems. Water management  
in the Netherlands includes safety from flooding, quality 
management of surface and groundwater and water 
tables, management of surface and groundwater, drinking 
water supply, management of marine and coastal systems, 
and management of shores and banks. Frameworks for 
sustainable water management have been established at the 
European, national and provincial levels.     

City of Amsterdam Draft Biodiversity Report. 2009.

The Fujimae Tidal Flat, located within the southwestern boundaries of the large city of Nagoya, was registered as an internationally-
significant wetland and Ramsar site on November 18, 2002. Before this, the plan was to build a landfill site for non-industrial 
waste on the Fujimae Tidal Flat, as the City of Nagoya had three final landfill sites, which were reaching their capacity. Citizens’ 
groups that had been working to preserve the Fujimae Tidal Flat launched a campaign, and eventually captured the attention  
of the rest of Japan. The Fujimae Tidal Flat is one of Japan’s largest stopovers for migratory birds, and for this reason the city decided 
to preserve the tidal flat, balancing the protection of the natural environment with public convenience and sanitation. As a result, 
the City of Nagoya was forced to take measures to extend the service life of existing disposal sites and issued a ‘Waste Emergency 
Declaration’, which intended to reduce waste generation by 20% (0.20 million metric tons) within two years. The city started 
to sort and collect plastic and paper containers and wrapping, hosted 2,300 preliminary briefing sessions (with the participation  
of 210,000 households), distributed the Waste Handling Guidebook to all households, and handled 100,000 inquiries and complaints.  
The volume of disposed waste decreased from one million metric tons in 1998 to 0.77 million metric tons in 2000, a decrease  
of 0.23 million metric tons.     

Nagoya Biodiversity Report. 2008.

susTAINABLE INTEGrATED WATEr MANAGEMENT IN AMsTErDAM

NAGOyA’s fuJIMAE TIDAL fLAT Is A MODEL Of susTAINABILITy AND MANAGEMENT

Canal systems in Amsterdam
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Ecosystems are complex, and therefore they need to be managed as a whole  
(photo: Ekurhuleni Municipality, South Africa)
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Table 5.4: The biodiversity management sequence starting with biodiversity assessment and planning (Chapter 4), and leading to biodiversity management  
and mechanisms 

A: Identify biodiversity and the gaps in protection (Chapter 4) Gather data through biodiversity assessments•	
Map ecosystems, green spaces, existing protected areas, special species and habitats•	
Identify threats and condition of biodiversity•	
Identify gaps•	

B: Planning for biodiversity (Chapter 4) Establish biodiversity targets and networks on an ecosystem scale•	
Use tools such as site or area selection algorithms or decision-support software to prioritize biodiversity targets•	
Design networks of conservation areas employing biogeographic principles•	

C: Understand local government plans and integrate biodiversity 
plans (Chapter 4)

Study the local government plans•	
Integrate the biodiversity plans with the local government plans•	
Recreate the biodiversity plans in this sustainable development framework•	

D: Implement biodiversity plans through detailed objectives 
(Chapter 4)

Create a local biodiversity strategy and action plan•	
Establish protected biodiversity areas•	
Implement other protection measures, such as impact assessments•	

E: Effectively manage and monitor conservation areas Employ integrated landscape management and ecosystem approaches•	
Establish overall management goals, then a specific area management plan for each site•	
Monitor biodiversity and the effectiveness of the biodiversity management, and feed these results back into the management •	
plans.

5.9 Integrated landscape management and the ecosystem approach
Integrated management of land, water and living resources is the focus of ecosystem management, which promotes 
conservation and sustainable use of biodiversity (Shepherd 2004). 

It is necessary to manage ecosystems as a whole 
due to their complexity. Anything affecting an 
aspect or component of an ecosystem can have 
an impact on the remainder through a myriad 
of connections. Integrated management involves 
looking at biodiversity on a landscape scale, 
creating a network through connecting fragments 
(see Chapter 4) and managing ecosystems in 
their entirety (e.g. river basin, watershed or 
marine ecosystem). Biodiversity management 
must include local communities, taking public 
input into account when establishing objectives 
of local biodiversity management. The effects of 
management decisions on adjacent and other 
ecosystems must be considered, as well as within 
the economic context. The main biodiversity 
objectives of ecosystem management are  
to maintain viable populations; represent all 
ecosystems; maintain ecological processes (e.g. 
pollination and natural disturbance regimes); 
preserve ecosystem services; protect evolutionary 
potential of species and ecosystems; and, 
accommodate human use in light of the previous 
objectives (Grumbine 1994; Shepherd 2004).  

POINT OF INTEREST
Main features of the ecosystem approach to management (adapted from Nowicki  
et al. 2005)

Sustainability is a fundamental concept of biodiversity management, and biodiversity should be managed  •	
to ensure that these resources are protected and available to future generations.
Broad goals for local biodiversity in general, as well as specific goals must be set for each site, including details •	
such as budgets, personnel, timeframes and responsibilities. Make sure these goals can be measured  
and monitored.
Base biodiversity management on a sound understanding of the ecosystem and its processes  •	
and interconnections. Long-term productivity, sensitivity to stress, adaptability to changes and conditions  
in the future should be taken into account.
Preserve connectivity within ecosystems to protect ecosystem processes and biodiversity (Chapter 4).•	
Recognize the dynamic nature of ecosystems, and that change and evolution are inherent characteristics.•	
Ecosystem processes operate over a wide range of spatial and temporal scales, and are affected by the status •	
and influences of the landscape surrounding them.
Humans are an integral part of ecosystems, and their impacts and needs must be included within  •	
the biodiversity management plan to achieve the goals of sustainable management.
Biodiversity managers must adapt as new information becomes available, through research and monitoring.•	

5.9.1 Guidelines for integrated landscape management and the ecosystem approach
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Frequent and untimely mowing threatens rare species near Cape Town. Road verges are often 
the only remaining sites for some rare and threatened plant species in the hugely diverse Cape 
Floristic Region. Wildflower species on road verges and other public open spaces are declining 
largely because they are being mowed down before they have had the chance to produce 
flowers and set seed. This decrease in native species has led to the encroachment of invasive 
plant species.

Mowing in Europe, however, is often employed as a conservation tool. Traditional livestock 
grazing and mowing are widely used to maintain high biodiversity and rare species in the 
European agricultural landscape. Many species of semi-natural grasslands were originally 
dependent on natural disturbances, such as fires or floods, and then became reliant  
on traditional grazing methods as agriculture spread. Recently, traditional animal husbandry 
has become less common, and therefore mowing is a valuable tool for conserving biodiversity  
in these systems.     

City of Cape Town Biodiversity Report. 2008.   Leicester Biodiversity Report. 2008.

Shepherd (2004) recommends a process whereby 
first the main stakeholders are identified and the 
ecosystem area defined, and then a relationship 
is developed between these two aspects. 
The structure and function of the ecosystem 
should be characterized (see Chapter 4) and 
mechanisms set in place to manage and monitor 
it. Important economic issues that will affect the 
ecosystem, its inhabitants and local communities 
must be identified.

Spatial (i.e. the likely impact of the ecosystem on 
adjacent ecosystems) and temporal (i.e. decided 
on long-term goals, and flexible ways of reaching 
them) adaptive management strategies should 
be employed.    

POINT OF INTEREST
Ecological guidelines for integrative and collaborative landscape management 
(adapted from The Ecological Society of America’s Committee on Land Use 2000; 
Keough and Blahna 2006):

Keep in mind the impacts that local decisions will have in a regional context;•	
Plan for long-term changes in response to land-use decisions, as well as unexpected events;•	
Preserve rare landscape elements, critical habitats, and associated species;•	
Avoid land uses that deplete natural resources over a broad area;•	
Retain large contiguous or connected areas that contain critical habitats (see Chapter 4);•	
Minimize introduction and spread of non-native species;•	
Avoid effects of development on ecological processes through pre-emptive planning; •	
Mitigate negative impacts if development has already taken place;•	
Implement land-use and management practices that are compatible with the natural potential of the area;•	
Establish integrated and balanced goals for the landscape;•	
Make sure that all the relevant stakeholders are included and consulted;•	
All stakeholders should meet as a group to reach consensus by the group as a whole;•	
Ensure that stakeholders are personally invested in the plan and decisions, e.g. stewardship  •	
(see also Chapters 3 and 6);
Use adaptive management methods, including regular monitoring (see Chapter 4);•	
Utilize multidisciplinary data and all forms of relevant information, such as scientific and indigenous local •	
knowledge, innovations and practices; and,
Employ economic and other incentives for implementing management practices.•	

Engaging Edmonton’s citizens in the protection of biodiversity has 
proven to be extremely valuable and important. Their contribution 
is not only necessary to ensure that plans and policies are publicly 
supported, but citizens often provide important insight and 
history on biodiversity issues that might otherwise have been 
overlooked by the City. In some cases, citizens know Edmonton’s 
natural areas more intimately than some City staff, having lived 
in Edmonton for decades and watched the urban landscape 
transform over their lifetimes. This ‘local ecological knowledge’  
is invaluable, and the City of Edmonton is looking at new ways it can 
be incorporated into decision making. Edmonton’s Environmental 
Advisory Committee provides a vehicle for the flow of strategic 

advice and expertise between the community and the City of Edmonton. Thirteen members of the public, including representatives 
from provincial and federal government agencies and academic institutions, meet regularly to support the implementation of the 
Environmental Strategic Plan, and to provide a public perspective on how particular environmental issues impact the community.  
The committee primarily focuses on environmental topics that are directly related to biodiversity conservation (i.e. Natural Areas 
Systems) as well as others that have an indirect link (i.e. Clean Air, Solid Waste Management, Toxics Reduction).     

City of Edmonton Biodiversity Report. 2008.

LOCAL KNOWLEDGE IN EDMONTON BENEfITs BIODIvErsITy MANAGEMENT

EACh sITE Is uNIquE, AND sO, ThErEfOrE Is BIODIvErsITy MANAGEMENT

Citizens in Edmonton volunteering in natural areas
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Integrated Catchment Management (ICM)  
in Joondalup involves a holistic approach towards 
the management of natural resources within  
a catchment. The ICM planning process seeks to 
integrate the views of all sectors of government 
and community that use and manage water, 
land, vegetation and other natural resources 
within a catchment. The ICM plan must reflect 
the many different perspectives and objectives 
for the catchment, which extends over a large 
area. The cooperation and coordination between 
managers and stakeholders is therefore essential 
for ICM to be successful.     

City of Joondalup Biodiversity Report. 2008.

WATEr MANAGEMENT IN JOONDALuP

Biodiversity management practices will differ 
for each specific site, and it should be borne  
in mind that for many open spaces the main 
priority will not be biodiversity, but rather 
education, recreation or commerce. These sites 
contribute to local biodiversity nonetheless, 
providing the public with highly valued 
services while protecting biodiversity (Leicester 
Biodiversity Report 2008).

Identify the project site and map priority areas 
(e.g. problem areas) (see Chapter 4). Establish 
clear objectives and the relevant background 
information needed in order for preliminary 
work to begin (Clewell et al. 2005). Monitor and 

evaluate the success of management activities, 
gauge whether further actions are required and 
document the success of each unique restoration 
project. It is vital that stakeholders are engaged 
and informed during the entire process  
so publicizing the results and sharing the lessons 
learnt is invaluable. Make sure the project  
is stable and secure, and take steps to ensure  
its long-term success.

The following topics are options for managing 
biodiversity at a particular site, and necessary 
interventions should be determined on a case  
by case basis.

Restoration (the return of a disturbed, damaged 
or degraded ecosystem to a condition that  
is structurally and functionally similar to the 
pre-disturbed state) can include reintroduction 
of native species (e.g. through revegetation 
or reforestation); erosion control; restoring 
stream courses; as well as, habitat and range 
improvement for targeted species. Preservation of 
original habitats is preferable, and rehabilitation 
projects should be planned only if preservation 
has not been possible (Young 2000). The use of 
offsets (e.g. when development is set to destroy 
a biodiversity area, the developers compensate 
by rehabilitating an alternative site), while 
extremely useful under some circumstances,  

is not an equal replacement for preserving 
original habitat (Young 2000).

Many countries in the Southern Hemisphere have 
retained much of their original habitats, thus 
effort and time is often better spent conserving 
these areas rather than restoring degraded 
habitat. Conversely, a significant amount of the 
Northern Hemisphere’s original biodiversity has 
been lost, and most conservation efforts are 
likely to be spent on restoration. Restoration 
plays in important role in creating and 
connecting biodiversity fragments and networks  
(see Chapter 4).

5.10.1 Restoration and/or rehabilitation

5.10 Biodiversity management options
Managing biodiversity often requires intervention, especially in urban areas where 
impacted ecosystems function less efficiently due to pressure from urbanization. 

Lake Joondalup within the Yellagonga Catchment Area
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In response to urban social, economical and environmental challenges, Montpellier (France) is implementing a project that 
rehabilitates and integrates ‘wastelands’ into the Montpellier green network. This green network connects green patches, parks, 
gardens and agricultural and natural areas in the city with foot and bicycle paths in natural surroundings. Each of the ‘wasteland’ 
areas are analysed in terms of biodiversity value, in order to optimize their role in creating effective linkages between them and in 
achieving biodiversity conservation and management targets. The project also ensures alignment between wasteland protection 
and biodiversity conservation and the aims of the municipal plan. Public participation is an important component of the project  
and volunteers contribute by helping to develop inventories of the wastelands. Not only does this project raise biodiversity awareness 
and provide education opportunities; it also changes the public perception of these areas from ’wasteland’ to urban assets.     

Croze. 2010.

MONTPELLIEr (frANCE) CONvErTs ‘WAsTELANDs’ TO BIODIvErsITy AssETs

Project Twin Streams is an innovative partnership between the Waitakere City Council’s 
Ecowater (stormwater, wastewater and water supply services) and the local community 
to restore the streams in Waitakere City. The primary objective of this broad project  
is to achieve better stormwater management, but the effect will be to improve water quality, 
help restore the natural environment in Waitakere’s suburbs and to help create different 
ways to live, work, play and travel. Community organizations are contracted by the Council 
to work with their local neighborhoods to help with weed clearing, planting and monitoring. 
Construction has also started on a network of pathways which will total 11 kilometers and 
are generally three meters wide. This means the pathways can be used by mobility scooters, 
wheelchairs and push-chairs, as well as the usual walkers, runners and cyclists. The restored 
stream environments will then be accessible to all community members to enjoy.     

Waitakere City Biodiversity Report. 2008.

Barcelona has a project in place to protect existing breeding sites  
of bird species, such as swallows and swifts, through increasing public 
awareness. In addition, artificial nests have been installed for these 
species, as well as for jackdaws and insectivorous birds on Montjuïc 
and in the park of the Sagrada Familia. Artificial nests have also been 
installed for squirrels and hedgehogs in the Parc del Laberint, as have 
breeding sites for amphibians in the Riera de Vallvidrera. Similarly,  
a marine restoration project on the coast of Barcelona involved sinking 
a number of concrete structures, as well as mitigating or eliminating 
the greatest sources of pollution. An increase in habitat diversity often 
tends to support a higher diversity of species, and it was hoped that  
the structures would create shelter for and attract more species.  
Since the installation of the sea reef park these structures have been 
colonized by more than 30 species, and it is hoped that it will serve  
as a refuge for threatened species in the Mediterranean.     

Barcelona Draft Biodiversity Report. 2009.

BArCELONA CrEATEs AND rEsTOrEs BrEEDING sITEs AND MArINE hABITATs

WAITAKErE’s COMMuNITy-BAsED rEsTOrATION Of sTrEAM BIODIvErsITy

Species such as Cratena peregrina now occur in the artificial 
Barcelona sea reef park

A community group planting trees to celebrate the start of the new Maori year as part of Project Twin Streams 
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The majority of Cape Town’s soils are extremely nutrient-poor sands which, together with 
the hot, dry summers, create harsh growing conditions for plants. In urban ecosystems, 
nitrogen from car exhausts is deposited in the soil, making it less suitable for the native 
species which are adapted to nutrient-poor sands. Many invasive grasses grow better 
under polluted conditions and are therefore able to establish themselves and exclude 
native species. Another example that demonstrates how modifications of the natural 
environment can increase the spread of invasive species is the impact of climate change. 
Climate change in Europe is likely to bring warmer summers and milder winters, which 
favor warmth-loving species of Mediterranean or even sub-tropical origin, and the 
southern European fauna, such as beetles and other insects are expected to shift and 
expand (Kölkebeck and Wagner 2007). Similar shifts are also expected in the plant 
world, but these take place more slowly for plants than they do for animals.     

City of Cape Town Biodiversity Report. 2008.

Nairobi has a huge assembly of wildlife, both within and without 
the national parks, and big animals and people often come into 
contact. Up to 80% of the wildlife is outside protected areas,  
so a good working relationship between the biodiversity staff and the 
communities is essential to increase awareness of the importance of 
biodiversity. The national parks are important for tourism, because 
of the interesting wildlife, which has great economic benefits 
with tourism being the largest foreign exchange earner for Kenya. 
Human-wildlife conflicts are a problem with lions eating livestock 
and owners killing lions. To limit this mutual disadvantage, public 
awareness programs within the communities have taken place and 
the importance of conservation explained. Local programs give livestock-owners compensation for animals that are killed. During the 
dry season, especially, lions and leopards attack livestock and the compensation scheme pays the market rate for the killed animal. 
As a result, leopards and lions are no longer being killed by the community in retaliation.     

United Nations Environmental Program. (no date). Viumbe Hai: Urban Biodiversity. www.unep.org/urban_environment/issues/biodiversity.asp.

ThE IMPACTs Of POLLuTION AND CLIMATE ChANGE ON INvAsIvE sPECIEs

huMAN-WILDLIfE CONfLICT IN NAIrOBI

Invasive species are one of the greatest global 
threats to biodiversity. They compete with (and 
displace) native plants and animals, altering 
ecosystem functions and cycles, for example, by 
hybridizing with native species and promoting 
other invaders (Tu et al. 2001). Four typical 
measures for dealing with invasive species, 
in decreasing ease and cost-effectiveness 
(Wittenburg et al. 2001) are prevention; early 
detection (and implementation of means  
to prevent further invasion); eradication; and, 
controlling the invader’s spread.

Invasive alien species control requires active 
management and the following steps are 
recommended (modified from Wittenburg and 
Cock 2001; Tu et al. 2001):

Map each site to determine priority areas;•	
Establish management goals and objectives •	
for each site;
Assess native and alien species, and their •	
impacts on management goals and objectives;
Determine which methods are available  •	
to control invasive species;

Develop and implement a management •	
plan, and monitor and assess the impacts of 
management actions, goals and objectives;
Re-evaluate, modify, and start the cycle •	
again; and,
Make sure stakeholders are engaged  •	
and informed of the entire process.

The human-wildlife conflict (HWC) is a serious 
obstacle to global wildlife conservation, prevailing 
as human populations increase, development 
expands, the global climate changes and other 
human and environmental factors put people and 
wildlife in greater direct competition for a shrinking 
resource base (http://humanwildlifeconflict.
org/). Appropriate guideline development, 
communication, cooperation and forward 
planning can mitigate or prevent HWC between 
conservation and development interests. HWC may 
include equally significant conflict between people 
with different goals, attitudes, values, feelings, 
levels of empowerment and/or wealth.

Madden (2004) recommends that management 
goals and objectives be established for each site. 
After assessing the situation, determine what 
methods are available to manage the HWC, 
develop and implement a management plan, 
monitor and assess the impacts of management 
actions, goals and objectives. Combine multiple 
tactics, tools and techniques to ensure success, 
since a single tactic can rarely address the full 
range of social, economic, biological, and other 
aspects of a conflict scenario. Time and effort 
should to be put into interacting with the local 
communities and understanding the social 
issues, since managing HWC is not just about 

environmental issues. Communication and trust, 
demonstrable effort and willingness to address 
the issues, and following through will often have 
a positive effect on the attitudes and actions 
of people in conflict with wildlife. Perceptions 
of the severity of the damage are often not 
directly proportional to the actual damage,  
but the necessary steps must be taken  
to address the roots of the problem. Look for 
global principles, lessons learned, tools and 
techniques for information to mitigate local 
conflict, but keep a perspective of the unique, 
local context (Madden 2004).  >

Lions are a problem with killing livestock causing human-wildlife conflict
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Landowners who introduce measures on their land that contribute 
to biodiversity or landscape conservation are eligible for appropriate 
compensation within the Green Blue Stimulation Framework in the 
Brabant Province. The aim of this program is to improve landscape and 
water management, and to increase the opportunity for the public to 
enjoy the countryside. For the implementation of the compensation 
arrangement the Province will be working together with municipalities 
and district water boards, and will match the funding provided by 
the municipalities and district water boards. Municipalities and other 
stakeholders who know the area with regards to agriculture and 
local biodiversity will help with the implementation, and in this way 
knowledge will be shared for the benefit of biodiversity.     

Tilburg City Draft Biodiversity Report. 2009.

Monitoring ‘at-risk’ populations in Canada is the responsibility 
of the provincial and federal governments, who also implement 
recovery strategies and management plans to strengthen threatened 
populations. Once a species is legally designated through the 
Endangered Species Conservation Committee, the provincial 
government must develop a species recovery strategy within 
one year for endangered species and within two years for other 
threatened species. Following the recovery strategy, an action plan  
is developed to meet the objectives and goals of the recovery strategy. 
In some cases, the City of Edmonton may work in partnership with 
other levels of government, industry, and citizens in order to support 
species recovery strategies.     

City of Edmonton Biodiversity Report. 2008.

TILBurG COMPENsATEs LANDOWNErs WhO CONTrIBuTE TO BIODIvErsITy

EDMONTON’s rECOvEry sTrATEGy fOr ThrEATENED sPECIEs

> 
There are many ways in which biodiversity and wildlife conservation can be integrated with management 
of private and public land. Conserving tracts of existing native vegetation, and planting local native 
species, not only protects native animals but can also benefit the health and productivity of the land  
or farm. Some biodiversity-friendly land management practices include: retaining and protecting 
remnant vegetation (thereby reducing time and monetary input compared with restoration); using 
mechanisms that encourage wildlife; employing measures to minimize erosion; ensuring fire protection; 
and, controlling pests without harming biodiversity.

Threatened species (species of special concern) 
are those at risk of severe decrease in numbers, 
population instability and/or even extinction. 
Threatened habitats are at risk of extinction, 
severe reduction in area and/or ecosystem 
instabil ity. Three different categories of 
threatened species (also used to classify habitats) 
are: Critically Endangered (CR), Endangered (EN) 
and Vulnerable (VU). The IUCN website (www.
iucnredlist.org/static/categories_criteria_3_1) 
lists further categories and definitions.

The Department for Environment and Heritage 
of the Government of South Australia (2009), 
(www.environment.sa.gov.au/) recommends that 
active intervention and protection measures for 
threatened species and habitats are essential 
to reduce loss of natural resources. To this end, 
clear management goals and objectives must be 

established for each site, creating recovery plans 
(including timeframes) and identifying criteria 
for monitoring success of the projects (adaptive 
management). Key threats (e.g. invasive species, 
habitat transformation, pollution, etc.) must be 
identified and removed, then areas restored and 
rehabilitated through invasive species control 
and revegetation, allowing reintroduction of 
species into habitats and areas they occupied 
previously. Long-term investment and the 
involvement of the community are essential 
to ensure the viability and stability of 
the project. Finally they comment that 
it is important to create awareness 
of the risks facing these species 
or habitats through education 
programs and public participation 
(see Chapter 3).  >

5.10.4 Managing species and habitats of special concern
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Endangered club-tail dragonflies (Gomphus flavipes and G. 
vulgatissimus), previously considered to be extinct in Bonn, 
have recovered significantly in the past decade. Improved water 
quality, especially in the Sieg and Rhine Rivers, is the reason 
for the recovery of these species. Other findings indicate that 
the lowest section of the Sieg River, which falls within the city  
of Bonn boundaries, is now not optimal for these two species  
as a result of the presence of bank reinforcements and a lack of 
semi-natural structures. Two gold-ringed dragonflies (Cordulegaster bidentata and C. boltoni) which require unmodified, semi-natural 
forest streams and springs, occur relatively frequently in Bonn’s forested areas. In addition two formerly endangered demoiselles 
(Calopteryx splendens and C. virgo) which also require flowing waters, have become quite common again in Bonn.     

Bonn Biodiversity Report. 2008.

LINKING rEsEArCh AND CONsErvATION IN BONN

Fire management plans are required to protect both biodiversity and the public

Signage is important for creating public awareness

Endangered gold-ringed dragonflies, Cordulegaster boltonii occur in forest 
areas in Bonn
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5.10.5 Fire management

Many ecosystems are naturally adapted to fire, with some plant species actually requiring fire for 
reproduction (e.g. seed dispersal) and to ensure their long-term survival. It is a challenge to maintain 
these natural fire cycles in highly impacted and fragmented urban landscapes, in close proximity  
to developments. Fires at the wrong time of year, that burn too often or too infrequently, or at the 
wrong intensity can severely impact local biodiversity. Fire management plans for urban areas are 
required not only to protect and enhance biodiversity, but also to ensure the safety of the public  
by keeping burns controlled and manageable.

Management goals and objectives must be established for each site, including vegetation ages,  
a record of fires, date and time of ignition, weather conditions, etc. Areas must be cleared of invasive 
species, which can often disrupt fire cycles by increasing fire intensity and/or frequency. Adequate 
firebreaks are essential to prevent runaway fires from spreading outwards and also to protect the site 
from fires that started on the other side of the firebreak.

5.10.6 Biodiversity and site information

Keeping the public informed is a crucial part of any biodiversity site, including adequate signage, 
displays, videos, etc. with clear, basic but interesting facts and guidelines to improve education and 
increase public awareness (refer to Chapter 6). Good signage of any potentially dangerous or particularly 
sensitive areas, with reasons for the danger or sensitivity, is important to manage visitor impacts and 
provide a positive experience of the site. Concise explanations of some of the management techniques 
can inspire appreciation of management processes such as rehabilitation projects, environmental 
education projects, volunteer programs and/or invasive species clearing, etc.

> 
Conserving biodiversity outside (ex situ) of its 
natural habitat, or offsite, involves removing 
a threatened plant or animal species from its 
threatened habitat and placing it in a different 
location such as another wild habitat, a zoo, 
aquarium or botanical garden. Moving species 
between wild habitats is the best method but 
relocation faces many challenges, since capturing 
animals or removing plants can be technically 
difficult and costly. The new site will also be 
different in many ways to the original location 
due to the complexity of environmental variables 
in another wild habitat, or an artificial site.  
Ex situ conservation requires good planning  
and expertise to ensure success.
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Fire management plans are required to protect both biodiversity and the public
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Fire management plans are required to protect both biodiversity and the public

5.10.7 Enforcing biodiversity management plans

Enforcement is often necessary to protect sensitive or crucial biodiversity and ensure the effectiveness 
of protective measures. The lack of law enforcement is frequently a limiting factor for successful 
biodiversity management. Enforcement, such as patrolling, monitoring, investigating, building gates 
and fences, and installing security cameras can be a source of employment, and can therefore serve  
to create buy-in from local communities. Emphasis should be placed on educating the community 
as well as preventing and detecting violations (see Section 5.4). It may be necessary to control 
public access to a site, and contain the biodiversity within the area, but this is often not conducive  
to maintaining connectivity within the landscape. Gates and fences are methods for managing access 
to the area, as are entrance fees and permits. For example, the lack of capacity and funding in the 
Walvis Bay government has meant that law enforcement is less than optimal and management of their 
noteworthy biodiversity has suffered as a result. The other challenge that Walvis Bay faces is that many 
biodiversity laws are outdated and penalties are too low to deter repeat offenders.

Recruit and train enforcers from the local community to ensure that the biodiversity protection 
measures in place are effective. This includes monitoring all threats (see Chapter 4) and ensuring that 
those responsible are held accountable. Monitoring is an essential part of biodiversity management. 
Compliance monitoring ensures that environmental laws and/or regulations are obeyed, through  
on-site visits by qualified inspectors who supervise relevant environmental variables and indicators, 
such as pollution levels and population numbers of threatened species.

POINT OF INTEREST
The objectives of enforcement measures 
(adapted from Murdoch 2006)

To ensure fauna and flora are not subjected •	
to illegal poaching and harvesting.
To prevent illegal dumping, this adds •	
unwanted pollutants and nutrients  
and detracts from the aesthetics of the site.
To prevent arson which may result  •	
in untimely, uncontrolled fires, impacting 
negatively on biodiversity.
To monitor and prevent illegal entry into  •	
the site, which could result in damage  
to property, injury to members of the public 
and the staff and other unwanted negative 
impacts on the ecosystem.

Several agencies are responsible for ensuring compliance with regulations and policies regarding open space, environment  
and biodiversity within the City of Amsterdam. Different agencies are responsible for different aspects of compliance monitoring. 
For example, one agency inspects mostly agricultural and veterinarian issues and compliance with the flora and fauna law,  
and compliance with management regulations, development or maintenance goals of nature management in rural areas.  
Supervising pollution and water quality and management are also an important part of compliance monitoring.     

City of Amsterdam Draft Biodiversity Report. 2009.

The forests of Croatia are managed by Croatian Forests Ltd. 
according to strict ecological, social and economic standards. 
A forest certification procedure has been implemented on the 
national level, including the City of Zagreb. A certificate is issued  
by an independent third party to confirm that the forest is managed 
in compliance with the sustainability principles by the certificate 
holder. In order to comply with the sustainability principles,  
the forest owner needs to consult with the public with regard  
to forest management plans, mitigate felling damage, undertake 
measures for soil and water resource protection, protect the 
wildlife, respect established rights of the local community, protect 
ecologically vulnerable habitats, take care of landscapes attractive 
for tourism, etc. Forest certification increases the value of forest 
resources on both the local and national level.     

City of Zagreb Biodiversity Report. 2009.

COMPLIANCE MONITOrING IN AMsTErDAM

fOrEsT MANAGEMENT COMPLIANCE IN zAGrEB
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5.10.8 Sustainable tourism

Tourism is one of the fastest growing industries, and can place a huge strain on local biodiversity.  
The challenge is to keep negative social, economic and environmental impacts to a minimum (Secretariat 
of the Convention on Biological Diversity (SCBD) 2004), while ensuring that tourism produces positive 
and constructive results for biodiversity conservation. Local communities must be consulted, and viable 
partnerships established, for any sustainable tourism program to be successful, through the creation  
of shared values between community and local government. Tourism conducted in a sustainable 
manner can generate employment and income, providing a strong incentive for local communities  
to conserve local biodiversity (SCBD 2004).

POINT OF INTEREST
A consultative process involving multi-stakeholder participation in sustainable 
tourism strategies should:

Develop an overall vision for the sustainable development of tourism activities;•	
Involve local communities from the outset, from planning through to project implementation;•	
Set short-term objectives to implement the vision;•	
Review and build regulations and tourism standards;•	
Assess the potential impacts of tourism projects;•	
Monitor the impacts and compliance to the regulations;•	
Implement adaptive management strategies to combine tourism and biodiversity issues; and,•	
Ensure effective implementation of the sustainable tourism guidelines by implementing long-term public •	
education and awareness-raising campaigns that inform both professionals and the general public about 
the impacts of tourism on biological diversity and about good practices in this area, including capacity 
building activities.

Motorized boats disturb seal colonies in Walvis Bay

Disturbance from off-road vehicles churns up the sand, 
increasing wind erosion and damaging bird nests, mussels 
and other species on the beach, as well as frightening 
away some coastal fish. Some soils have a surface-capping 
which supports fog-dependent plants, and if the crust is 
disturbed it may never recover, providing instead another 
place for erosion to begin when rain eventually falls. 
Motorized boats disturb sensitive bird species and seal 
colonies within and around Walvis Bay, as do sight-seeing 
planes flying too low.     

Walvis Bay Biodiversity Report. 2008.

TOurIsM DIsTurBs WALvIs BAy BIODIvErsITy

Raising public awareness of the many goods and services provided by biological diversity, and  
of the need to respect traditional knowledge and practices, are some other invaluable benefits  
of sustainable tourism.    
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Adaptive biodiversity management incorporates regular, systematic collection, interpretation  
and application of information throughout the management process in order to improve biodiversity 
management systems over time, and not only as the last step of a management plan. Management 
and monitoring thus occur concurrently, allowing conservation programs to contribute to the learning 
process throughout the project. Successful adaptive management relies on good planning (i.e. definition 
of problems and challenges); establishment of clear objectives for recovery plans; determination  
of timeframes; and, identification of criteria for measuring success of these projects. Therefore adaptable 
mechanisms should be in place to enable optimal management flexibility, and all management 
plans should include monitoring and feedback mechanisms such as periodic stakeholder meetings,  
and iterative internal and external reviews (Salm et al. 2000).

Monitoring involves consistent, continuous 
and/or periodic collection of biodiversity data  
at a location, over a period of time, in order 
to derive inferences about changes to that 
biodiversity and focusing on the relevant 
aspects of the ecosystem (see Gaines et al. 
1999). It is critical to develop baseline standards 
against which selected ecosystem changes 
can be measured. For example, Barcelona 
monitors population trends of common birds, 
as an indication of the state of conservation  
of biodiversity (Barcelona Draft Biodiversity Report 
2009). Monitoring methods must be consistent 
over time and should record methodology and 
all relevant information associated with the data 
for future reference, for example, date, person 
responsible, site details, etc.  >

5.11 Monitoring biodiversity
Good biodiversity management assumes sustainability over time and, to ensure 
this, monitoring systems are required (see Chapter 4). 

Changes to biodiversity, and the effects of biodiversity management practices, need to be monitored  
in order to understand how to stop or reduce negative impacts or threats, and so that reasons for 
positive changes can be understood and repeated. Biodiversity condition (largely determined by what 
species and habitats should be present compared with the existing state) is negatively impacted by 
threats discussed in Chapter 4. The presence, and/or absence, of threats – in addition to an examination 
of the known history of an area – contribute to understanding the current condition of an ecosystem. 
Biodiversity monitoring needs to be ongoing, informing adaptive management responses to all 
feedback within appropriate timeframes.

POINT OF INTEREST
Categories of biodiversity  
and ecosystem health

Natural: No modification of habitat  •	
and biodiversity.
Good: Some human-related impact,  •	
but the biodiversity is largely intact.
Fair: Significant pressure from development •	
and land use; sensitive species may be lost.
Poor: Natural functioning is disrupted,  •	
the ecosystem has been extensively utilized,  
and species have been lost.

5.11.1 Adaptive management

Barcelona monitors the population trends of common birds, such as House Martins
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The eThekwini Municipality’s state of the environment report monitors several environmental 
factors. River health is monitored through biophysical indicators (e.g. physico-chemical 
qualities, invertebrates, diatoms and vegetation) to assess the state of a river at a particular 
point and time. This initiative serves to support the management and sustainable use of 
water resources. Waterbird counts in Durban’s bay/harbor monitor the abundance and 
diversity of Durban Bay’s waterbird species in order to determine spatial and temporal 
trends in distribution, and to determine possible reasons for these patterns. Waterbird 
monitoring provides a useful indicator of estuarine condition and the conspicuous nature 
of these birds enables relatively easy and precise recording of information. Bat monitoring 
is undertaken to conserve the bats of KwaZulu-Natal by creating community support, 
through an understanding of their economic and environmental benefits. Three databases 
have been established to serve as bat monitoring tools.     

eThekwini Municipality Biodiversity Report. 2008.

Leicester has found that monitoring their biodiversity management efficiency has been a challenge.  
The indicator used for this purpose is related to the area of land covered by Sites of Importance for 
Nature Conservation (or local wildlife sites) in relation to the 1999 levels. The indicator notes the 

continuance of management actions for the site to retain its value. Some of these actions are once-off, and 
others are ongoing. In this way both quantitative and qualitative monitoring takes place. The disadvantage  

of this method is that the qualitative indicators are unavoidably subjective, and involve a time-consuming 
annual monitoring visit to each site. Leicester has found that it has been impossible to maintain this monitoring 

in recent years due to resources, and the approach is being reviewed to streamline the process.     

Leicester Biodiversity Report. 2008.

The monitoring of bats is used  
as a conservation tool

EThEKWINI MuNICIPALITy’s (DurBAN) sTATE Of ThE ENvIrONMENT rEPOrT

MONITOrING BIODIvErsITy MANAGEMENT IN LEICEsTEr
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Monitoring networks have been developed in Amsterdam for a broad spectrum 
of species groups, such as reptiles, amphibians, day active mammals, bats, meadow 
birds, breeding birds, waterbirds, butterflies, dragonflies, flora and environmental and 
ecological quality, lichens, and wood mushrooms. The networks are collectively called 
the Network Ecological Monitoring (NEM), and field work is being carried out by private 
data-providing organizations (PDOs). The core tasks of the PDOs are the gathering and 
management of species data, supporting volunteer networks (17,000 active volunteers) 
and improvement of the information architecture. This data is made available through 
an independent nature data authority, which encourages the cooperation between 
data-brokers, data-managers and users.     

City of Amsterdam Draft Biodiversity Report. 2009.

MONITOrING NETWOrKs IN AMsTErDAM

> 
Information on the successes (or failures) of management strategies must be regularly reported  
to appropriate decision makers, so that suitable action/s can be taken. For example, Seoul used  
an ecological information system to integrate and manage all related data electronically as part of their 
effective biodiversity management strategy.

According to the CBD (2007) (www.cbd.int/indicators/) biodiversity monitoring programs should focus 
on the following:

Ecosystems and habitats containing high diversity, many endemic or threatened species; •	
required by migratory species; of social, economic, cultural or scientific importance; or, which are 
representative, unique or associated with key evolutionary or other biological processes;
Species and communities which are threatened; wild relatives of domesticated or cultivated •	
species; of medicinal, agricultural or other economic value; or social, scientific or cultural 
importance; or important for research into the conservation and sustainable use of biological 
diversity, such as indicator species; and,
Described genomes and genes of social, scientific or economic importance.•	
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In general, habitat and structural diversity 
provide the variety to support a greater range 
of species, and therefore biodiversity is often 
used as an indicator of environmental health. 
A full complement of species and habitats 
contributes to ecosystem functionality, allowing 
essential ecosystem processes to take place. 
Some ecosystems are, however, naturally 
low in diversity. Three examples of physical 
environmental health indicators are poor water 
quality, soil erosion, and soil compaction (and 
impenetrable surfaces, e.g. pavements).

The absence (or reduced abundance) of a species 
known to be sensitive to a degraded environment, 
or the presence (or increase) of species known 
to inhabit polluted or degraded ecosystems, 
suggests that the ecosystem is unhealthy. 
Conversely, the presence of species sensitive 
to environmental disturbance, or the absence 
of those that thrive in unhealthy systems, can 
suggest that the ecosystem is in good condition. 
The presence or absence of selected indicator 
taxa (e.g. lichens, birds and/or bacteria) can thus 
be used as evidence of ecosystem health. Species 
may be monitored for changes that can indicate 
threats to the ecosystem (see: www.biobasics.
gc.ca/english/View.asp?x=740), and can help 
assess the condition of complex ecosystems 
relatively easily and cheaply. Monitoring species 
that are interdependent on many other species 
(often called keystone species), as well as species 
that are vulnerable to change, environmental 
damage and disturbance, can provide signals 
about the health of the entire ecosystem 
(http://web.mit.edu/12.000/www/m2006/final/
monitoring/fauna.htm).

A workshop held in Singapore in February 
2009 established a City Biodiversity Index (CBI) 
to measure biodiversity in cities. Organized in 
close consultation with the Global Partnership 
on Cities and Biodiversity (www.cbd.int/
authorities/Gettinginvolved/GlobalPartnership.
shtml), the objectives of the CBI are to assist 
national governments and local authorities 
to create a standard or benchmark of 
biodiversity conservation efforts in the 
urban context; to help evaluate the 
progress in the reduction 
of the rate of biodiversity 
loss in urban ecosystems; 
t o  h e l p  m e a s u r e  t h e 
ecological footprint of cities, 
and, to help develop guidelines 
for the preparation of a cities and 
biodiversity plan of action for the achievement of 
the three objectives of the CBD (see www.cbd.
int). Participants from around the world have been 
invited to test the applicability of the Singapore 
CBI, and these results were reported on at the 
second Technical Expert Panel Workshop on CBI 
in Singapore in 2010.    

Birds are often used to monitor the health  
 of an ecosystem (photo: Cape Town)
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Poor water quality is one of the indicators used to assess physical environmental health (photo: Indonesia)

5.11.2 Biodiversity indicators

Biodiversity indicators are tools to gain 
summarized information and data on complex 
environmental issues that indicate the overall 
status and trends of biodiversity. They can be used 
to assess national performance and to signal 
key issues that need to be addressed through 
policy interventions and other actions. The 
development of indicators is therefore important 
for monitoring the status and trends of biological 
diversity and, in turn, feeding back information 
on ways to continually improve the effectiveness 
of biodiversity management programs. Only 
a small number of indicators are available for 
monitoring due to a lack of data, the complexity 
of biodiversity, incomplete species knowledge 
and the high cost of biodiversity assessments 
and monitoring programs (CBD 2007).
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In association with six other local government authorities, the city of Joondalup 
has developed key performance indicators (KPIs) for the management  
of natural areas. These KPIs have been in place for a number of years and 
are able to demonstrate positive improvements in bushland condition. 
Most of the indicators are assessed annually or bi-annually. Results are then 
entered into a spreadsheet and totals are calculated for each indicator.  
The KPIs are linked to issues that local government officers face when 
managing natural areas, such as:

Key threatening process indicators (weeds, rubbish, dieback and fire);•	
Budgetary indicators (cost, expenditure and asset infrastructure);•	
Management indicators (resource hours, management plans);•	
Community perception indicators (surveys); and,•	
Conservation land allocation indicators (natural areas, conservation •	
reserves, natural areas with open space).     

Joondalup Biodiversity Report. 2008.

JOONDALuP’s KEy PErfOrMANCE INDICATOrs fOr MANAGING BIODIvErsITy

The midwife toad (Alytes obstetricans) is one of the three amphibians found in the ponds  
of Barcelona’s citys parks  

Amphibians are well known to be 
sensitive to pollution and habitat 
degradat ion,  needing a hea l thy 
terrestrial and aquatic environment  
to complete their life cycle. Barcelona  
is making a list of ponds in the city, 
and plans to record all frog species 
at each site. Through this knowledge 
the city aims to protect frog habitats, 
monitor ing these spec ies  in the 
future. Similarly, the Buck Spoor spider 
(Seothyra spp.) is a vulnerable species 
that lives in fragile burrows in the sand 
that are easily damaged by disturbance. 
In Walvis Bay, effects of trampling by 
livestock, or off-road vehicles, can kill 
individuals, thus suggesting that these 
spiders could be used as indicators  
of environmental disturbance.     

Barcelona Draft Biodiversity Report. 2009.

Walvis Bay Biodiversity Report. 2008.

POTENTIAL INDICATOr TAxA IN BArCELONA AND WALvIs BAy
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5.12 Area specific Management Plans (AsMP)
Each site and area within a city/region is unique, and therefore each site needs  
a unique management plan, known as an Area Specific Management Plan (ASMP), 
specifically tailored to its requirements. 

ASMPs are detailed, practical plans for managing each site, including which of the management options 
mentioned above will be undertaken. Refer back to the overall goals for biodiversity management in the 
city/region, and then establish specific goals for each site. Some areas require extensive intervention, 
and others a more ‘hands-off’ approach, for example, as Leicester notes many of their open spaces 
would support more biodiversity if they were mowed less often at appropriate times and less herbicide 
was applied (Leicester 2008).

POINT OF INTEREST
A checklist for what to include in an Area Specific Management Plan (ASMP):

Background information about the site, including location, size, condition, environmental features  •	
(such as vegetation type, any special species, climate and weather, geology and soils etc.) and a history  
of the site. The regional situation and characteristics, namely, where the site fits in a regional context,  
a map would be extremely useful (see Chapter 4).
Current and future impacts and threats (including potential threats) and the current protection  •	
and management status of the site.
All staff and their respective responsibilities and contact details, with regards to specific aspects  •	
of management at the site, for example, who to contact in the case of a fire, law enforcement issue etc.
Site specific biodiversity management goals and objectives. State the overall objectives clearly, as well •	
as more detailed goals. Include goals relating to subjects such as biodiversity conservation, biodiversity 
education, tourism, law enforcement, and specific action, such as restoration, invasive species control,  
fire plan, biodiversity monitoring etc.
The timeframes for each management action and objective.•	
A budget, which should include operational day-to-day costs, as well as long-term expenditure.•	
The particular information to be displayed at the site, such as signage relating to access control, •	
biodiversity information or environmental education, for example, signs and displays, programs etc.
Zones within the site should be established and signposted, namely, core areas or especially vulnerable •	
areas that should have limited public access and minimal impacts, areas that are open for public use 
(potentially controlled in some way).
Tourism facilities, for example, museums or lecture theatres, ablution facilities, footpaths, guided walks, •	
eco-lodges etc.
Law enforcement, such as access control (which includes fences, gates, fees, permits etc.), methods  •	
for controlling poaching (such as guards, security cameras etc.), and related penalties.
Make sure to clearly plan the monitoring and reporting process, how this will take place, when,  •	
how often, and the feedback mechanisms for adapting the ASMP.

5.12.1 Compiling an Area Specific Management Plan

The overall budget, staff capacity and specific responsibilities for each area should be laid out at the 
beginning of the plan. For each action the estimated cost, timeframes, staff responsibilities, reporting 
mechanisms and details of the management action should be clearly stated and planned for. The details 
of the management plan are important to document for continuity into the future. The site manager 
must keep records of all management actions so that future managers will be aware of the history  
of management at the site, and so that future management decisions can be based on an analysis  
of the successes and challenges of these actions.     
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COMMUNICATION  
& PARTICIPATION  
IN BIODIVERSITY 
Local governments cannot conserve biodiversity on their own, they depend on the cooperation  
of a wide variety of people and organizations, whose actions also affect biodiversity in some way. These 
include land owners, protected area visitors, government departments, politicians, non-governmental 
organizations (NGOs), business and industry, scientists and community-based groups. Gaining that 
cooperation and instilling a sense of responsibility for the environment requires the strategic use  
of communication, education, public awareness and public participation.

Good communication is the platform for education, public awareness and public participation strategies, 
all of which need to be integrated into the overall biodiversity conservation strategy in order to reach 
the target audience and stimulate the desired response. Communication is thus an integral part of the 
path towards conserving, and sustainably managing, biodiversity.

Partnerships and mainstreaming strategies depend on effective external and internal communication, 
as well as planned engagement, with stakeholders. See Chapter 3 for more guidance on mainstreaming 
and partnerships.

Communicating effectively about biodiversity is a challenge. Key considerations include: what needs 
to be communicated; and, how this is best achieved. This Chapter aims to give examples of how 
local governments from around the world are communicating about biodiversity. The Chapter goes 
on to present guidance on how to ensure public participation in conservation planning and decision 
making; undertake biodiversity awareness raising and education initiatives; and, involve communities 
in biodiversity activities.    

6.1. Biodiversity communication

6.2 Biodiversity education

6.3 Public awareness raising

6.4 Public participation  
in decision making

6.5 Community involvement  
in biodiversity conservation  
and management activities

Communication, education, public awareness and public participation are required for biodiversity conservation
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- Kate Berrisford

POINT OF INTEREST
Communication is an exceptionally powerful 
way to go beyond just informing people 
about biodiversity, but can also challenge  
and inspire people and can bring about lasting 
and meaningful change.

chapter six



Communication & Participation in Biodiversity | 125

President of ICLEI, David Cadman with Cecilia Njenga-Kinuthia from UN-HABITAT and Stephen Kabuye,  
Mayor of Entebbe at COP 9 in Bonn, 2008

6.1. Biodiversity communication
Through the strategic use of communication, local governments can establish 
measures that help to build understanding, trust, avoid conflict and encourage 
shared agreements for action. 

It is essential in creating the enabling environment for the implementation of new policies, incentives 
and regulations across various sectors (Hesselink 2007).

POINT OF INTEREST
The Bonn Call, an outcome of the Mayors 
Conference ‘Local Action for Biodiversity’ at the 
COP 9 in Bonn in 2008, summarizes some of 
the opportunities available to local governments 
through the use of communication:

“Local governments are mandated by their 
citizens. To a growing extent they use this 
position to influence their awareness and 
behavior. Therefore local governments can:

raise awareness of the importance  •	
of biodiversity in all sectors of society, often 
with a special focus on youth;
educate their citizens;•	
engage citizens and other stakeholders  •	
in participatory decision making;
develop and strengthen capacities within  •	
and outside the administration;
interact with organizations and business •	
in order to draw on their potential for 
conserving and managing biodiversity;
include biodiversity in city partnerships  •	
and cooperation projects; and,
demonstrate their accountability by reporting •	
back to the public.”
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6.1.1 Challenges faced by local governments in communicating biodiversity

Biodiversity conservation is often not well resourced at the local government level. This requires that 
communication budgets need to be used as efficiently as possible. Research undertaken by Futerra 
Sustainability Communications has identified key challenges for local government in communicating 
their biodiversity. The following summarizes these challenges and suggested solutions:

Changes in administration can change priorities for communication: Local governments are •	
subject to frequent changes in political administration, which can result in less support, and fewer 
resources, for sustainable development communications. By linking the biodiversity campaign  
to priorities identified by the administration (like creation of jobs, health, etc.) more support can 
be gained (i.e. build a business case for biodiversity communications).
Consistency between messages and actions: Messages about biodiversity should be simple, •	
clear and credible – in that communications must be consistent with policies. The challenge 
here for local governments, is that ineffective integration of different departments can result  
in the communication of conflicting messages. A solution is to coordinate internal communication 
campaigns and to consider whether other departments or organizations are better placed  
to communicate the message.
Using jargon will not interest the public: Jargon can be off-putting and unsuccessful  •	
in communications and it is best to test all messages first to see if they will be successful.
Lack of funds is a constraint: Lack of funding can be a barrier to effective communication –  •	
in such cases, it is best to keep the message and communications simple.

Futerra no date: www.futerra.co.uk/downloads/WebEN21.pdf.

Researching the potential challenges facing communications during the development  
and implementation of a Local Biodiversity Strategy and Action Plan (LBSAP) for example, means that 
there will be adequate anticipation and planning to avoid pitfalls and to optimize resource use.

A further key challenge may relate to the absence of in-house communications expertise. Should 
resources not be available for contracting in communications specialists, useful guidelines and tools are 
available. The Global Initiative on Communication, Education and Public Awareness (CEPA), established 
by the United Nations Convention on Biological Diversity (UNCBD) is a valuable resource in developing 
strategies and tools for communicating important biodiversity issues nationally and globally, and which 
can also be applied locally.

www.biodiv.org/programmes/outreach/cepa/home.shtml.
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Undertaking a stakeholder analysis (see Chapter 3) will be an important means to determining the role and capacity of various groupings in biodiversity 
conservation. Each target group may require a specific communications approach in terms of the message and communication method. The following  
are important considerations in this regard:

D e t e r m i n e  t h e  p u r p o s e  o f  t h e •	
communication campaign: Is it to raise  
the general interest of the public, politicians 
and other special groups for a particular 
issue? Is it intended to generate support 
for policies or plans, or to establish an 
active dialogue with certain groups in order  
to involve them in planning, implementing 
or evaluating biodiversity policy or projects? 
Is it simply to inform affected stakeholder 
groupings of progress?
Analyze the target stakeholder groupings: •	
What are their relevant values, interests, 
attitudes and experiences in relation to 
biodiversity conservation?
Understand the stakeholder groupings’ •	
attitudes towards the messenger: How 
does the audience view the biodiversity 
conservation department or the local 
government administration in terms of 
credibility, policies that affect them, etc.
Research the currently used sources of information for the various stakeholder groupings: Where does the target audience get their information about •	
the world? Are these appropriate channels for communicating the biodiversity conservation message?

The message that is communicated about biodiversity needs to be carefully thought out. It must appeal to the target audience, but must not overload them 
with information. The word ‘biodiversity’ is not always easy to understand, because it describes a complex concept. But there are simple ways of describing 
biodiversity, through words and images, which can help people to understand both its meaning, and its significance – such as the ‘web of life’ or ‘plants, 
animals, their habitat and their interactions’.
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Nagoya raises awareness through the Nagoya Open University of the Environment

POINT OF INTEREST
Making communication work – 10 Rules

Challenging people’s habits;1. 
People are not rational;2. 
Use easy and accessible words;3. 
Make the message relevant to people, make them understand that they are targeted;4. 
Lack of trust for messages; need to communicate through channels;5. 
Cognitive discernment: no negative messages, fear gets opposite effect;6. 
Fundamentals of biodiversity: a personal link needs to be created between the person and nature (emotions);7. 
The message should be sustainable and last in the long-term;8. 
Achieve broad consensus; and,9. 
Make sustainable development so desirable that it will be normal for people; no need to understand 10. 
biodiversity but people must understand what behavior has the power to change.

Futerra Sustainability Communications: www.futerra.co.uk/downloads/10-Rules.pdf.

6.1.2 Target audiences, core messages and appropriate communications tools

It is important that messages include factual information about the significance and value of biodiversity 
in relation to overall sustainability. This can be done by linking biodiversity to issues like climate change 
and to the concept of ecosystem services. There are many case examples which can be provided  
to show the value of biodiversity to humans – such as the case description on Durban which quantifies 
the value of Durban’s biodiversity (eThekwini Municipality 2008. Socio-economic values of ecosystems. 
Cities & Biodiversity case description series. www.iclei.org).

Further useful internet resources which provide the basic facts about biodiversity include:

CEPA Toolkit (www.cbd.int/cepa/messages.shtml)•	
Greenfacts (www.greenfacts.org/en/digests/biodiversity.htm)•	
World Resources Institute (www.wri.org)•	
International Union for Conservation of Nature (IUCN) (www.iucn.org)•	
Millennium Ecosystem Assessment (www.millenniumassessment.org/documents/document.354.•	
aspx.pdf)

At the IUCN World Congress in Barcelona in 2008, a Workshop on ‘Communicating biodiversity: what works 
what doesn’t’, Ed Gillespie (Creative Director and Co-founder, Futerra Sustainability Communications) 
stated the following rules, based on research, which can help to make communication effective:  >
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> 
The precise message focus will depend on the 
specific area of biodiversity conservation outcomes 
intended. For example, a species conservation 
campaign will typically have a different message 
from an incentives campaign trying to get private 
property owners to conserve their land and 
biodiversity. The message will also be different 
depending on the socio-political, cultural and 
spiritual values of the societies for whom the 
message is intended. Careful planning should  
go into developing the appropriate message, 
based on the characteristics of the target audience 
and the intended effect of the message.

Once the message and the target audience have been decided upon, the tools for communicating the 
message should be defined. It is important to determine how the message will best reach the target 
audience. The following considerations are important in this regard:

Since each communication tool has its own advantages and disadvantages, one should define •	
which medium can most effectively relay messages. For example, the internet may reach  
a worldwide audience and therefore may seem to be the perfect medium to reach an international 
audience, but internet access (and use) in some countries is low.
People receive information from multiple channels and sources, and the news media is only •	
one of those channels. Feature stories; entertainment; speciality magazines; websites; bus 
signs; meetings; E-mail networks; lectures for professionals; and, even household food products 
such as breakfast cereals or milk cartons, carry messages. While each of these tools has a role  
in communication, its use has to be appropriate to the task.
Face-to-face conversation can be a highly powerful communication tool, a fact almost entirely •	
overlooked by biodiversity planners. So, for example, if local people are the best target group  
to solve a particular problem, the most cost-effective approach may be interviews and focus 
groups, and engaging them in finding solutions. Similarly, if the problem is lack of high-level 
political support or private sector support, an inexpensive face-to-face presentation, where 
questions can be asked and answered, may be more effective than producing a costly video that 
may never be seen by the target group.

6.1.3 Establishing and implementing a communications strategy

Communication strategies should be part of overall strategies for implementing policy and achieving 
long-term goals for conservation, management and sustainable use of biodiversity. They should: describe 
what the communications aim to accomplish; the ways in which the objectives for communication can 
be achieved; to whom communications will be addressed; how the objectives will be accomplished; 
and, how the results of the communications will be measured.  >

POINT OF INTEREST
 “Experts are coming to realize that traditional messages from governments and green groups urging  
the public to adopt the environment into their day-to-day decisions need to be overhauled. Many of 
these messages are simply too patronizing, guilt-laden or disapproving. Instead of turning people on to 
the environment, they risk switching them off. The lesson to be learned is that communication styles have  
to be positive and tailored to different circumstances and cultural context. Inspiring examples and visions 
from all regions can encourage national and local authorities to plan, develop and implement attractive  
and effective campaigns that make sustainable lifestyles fashionable and ‘cool’.”

Klaus Töpfer, Executive Director of UNEP.  
Futerra: www.futerra.co.uk/downloads/WebEN21.pdf.

The message communicated needs to be specific to the target audience (photo: Bonn)
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POINT OF INTEREST
Understanding the roles and the capacities  
of various stakeholder groupings is an important 
starting point for developing a communications 
strategy. This can be undertaken through  
a stakeholder analysis which should inform the 
overall purpose, approach, message and method 
of communication.

Face-to-face communication can be a powerful tool
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LAB Biodiversity Reports

The Pioneer local governmemts participating in the LAB Project have undertaken 
to produce biodiversity reports, which provide valuable baseline information  
for general biodiversity management into the future, helping to set priorities  
for action and monitor the state of biodiversity and its management.  
The biodiversity reports, which include information about each city’s ecology, 
governance, integration, public participation and awareness, aim to facilitate 
greater support for biodiversity planning and implementation.

LAB local governmemts also produce LBSAPs, which can be useful tools  
to convey long-term goals and action plans and the process of compiling such  
a report can also bring about communication and interaction around biodiversity 
issues, fostering relationships between different departments and helping  
to mainstream biodiversity into all local government decision making.

These reports are useful tools in marketing some of the innovative mechanisms 
being used to conserve and manage biodiversity, and by profiling biodiversity 
they can help to get political support for biodiversity at local level.

For more information see: the LAB website at www.iclei.org/lab.     

LAB LOCAL GOvErNMENTs PrODuCE BIODIvErsITy rEPOrTs AND LOCAL BIODIvErsITy sTrATEGIEs AND ACTION PLANs

EKURHULENI METROPOLITAN MUNICIPALITY
B I O D I V E R S I T Y  R E P O R T  |  2 0 0 8

E N H A N C I N G  U R B A N  N A T U R E  T H R O U G H  A  G L O B A L  N E T W O R K  O F  L O C A L  G O V E R N M E N T S

> 
Before developing a communication strategy, it is 
important to check whether the local government 
administration already has a communications 
strategy which incorporates biodiversity. Further, 
it is important to establish whether there are any 
communications guidelines or policies in place. If 
there is no appropriate communication strategy, 
the following 13 steps will serve as useful 
guidance in the planning phase:

6.1.4 The communication ‘toolbox’

There are a variety of tools that municipalities 
can use to communicate information about 
biodiversity; market the work they are doing; 
enhance capacity; and, educate and raise 
awareness of the public, staff and politicians 
within local government. The section below 
focuses on a selection of these tools that have 
been successfully used by local governments. 
When drafting a communication strategy, the 
appropriate tools should be chosen for reaching 
the desired target audience, and a stakeholder 
analysis (see Chapter 3) will assist in selecting, 
and applying, the most appropriate tools.

Biodiversity campaigns, which involve focused 
effort around a specific biodiversity issue, e.g. 
avoiding stormwater pollution, averting the risk 
of wildfires, etc., can employ a range of different 
communication tools. Usually campaigns will 
have measurable outcomes, for example, in terms 
of the rate, extent and degree of behavioral 
change resulting from improved knowledge. 

Publications and resources

Publications and resources, such as brochures, 
pamphlets, posters, reports, journals, magazines 
and training manuals, can all be used as tools 
for marketing local governments, and their 
biodiversity work and objectives, to various 
audiences. Publications can also be used as 

internal tools for communication and education 
(e.g. training manuals and newsletters).  
There are many examples of cities which produce 
publications, such as São Paulo, which has 
published its Local Agenda 21, an Environmental 
Atlas, the Geo City of São Paulo and a variety  
of guides on issues including urban tree planting, 
municipal parks and birds (see City of São Paulo 
Biodiversity Report 2009).

During the course of the Local Action for 
Biodiversity (LAB) Program, each participating 
local government produces several  key 
publications (which includes a biodiversity report, 
a Local Biodiversity Strategy and Action Plan 
(LBSAP)) and signs the Durban Commitment 
on biodiversity. These publications are aimed 
at: communicating about biodiversity within 
the respective local governments; gaining 
added political support for the conservation 
and management of biodiversity; and, raising 
awareness levels of the general public about 
biodiversity.  >

POINT OF INTEREST
The 13 steps for developing a communication strategy:

Analysis of the issue and role and goal of communication.1. 
Assessment of resources (financial, technical, staff etc.).2. 
Selecting target groups/audiences and stakeholders.3. 
Determining the communication targets.4. 
Developing the strategy and selecting partners.5. 
Determining the messages.6. 
Selecting the communication means.7. 
Organizing communication and briefing partners.8. 
Planning (in terms of milestones and activities).9. 
Defining tasks and responsibilities and determining how they can be coordinated.10. 
Planning who (person/institution) has to carry out which activity, and when.11. 
Budgeting of activities.12. 
Monitoring and evaluation of performance and determining how activities will be adjusted on the 13. 
basis of that evaluation.

Adapted from Hesselink 2007.
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> 
Newsletters can be an excellent way of getting local government’s biodiversity news publicized  
in the community and within administrations. In addition to public newsletters, internal staff newsletters 
can be helpful to inform local government departments about various aspects of the work being 
undertaken with respect to biodiversity. Newsletters can be a good tool for education; for advertising 
for public participation in decision making; as well as, calling on people to get involved in community 
conservation activities. Newsletters can be electronic and/or printed for dissemination.

Depending on the type, length and complexity, 
publications can be time-consuming and 
costly to produce. It is important to assess the 
‘return on effort and cost’ – will publications, 
which are generally costly, enable the intended 
communication outcome? Publications may need 
to follow specific approval processes, formats and 
layouts of a local government’s communications 
policies and guidelines.

The text content and illustrations for the 
publication need to be presented in an 
appropriate design – which is generally best 
undertaken by a layout specialist. A collaborative 
approach to developing the content can also 
enable engagement and learning from other 
local government departments.

Since the environmental cost of printed products 
tends to be high, consideration should be given to 
electronic versions and the use of recycled paper.

Films and videos

Films or video can be a powerful medium for 
conveying information about biodiversity which 
can be done by presenters through images, 
scenarios and/or story-telling. For example, 
the City of Tilburg has produced a short video 
about what a city without any biodiversity or 
areas for biodiversity would look like – the 
startling  images in the film captivate people on 
an emotional level and challenge them to think 
about the importance and value of biodiversity 
in cities.

The focus of the film or video will vary, according 
to the message being conveyed and the target 
audience, and can be used at workshops, 
meetings, conferences, as school educational 
materials, etc. and have the potential to reach  
a wide audience over a long period of time.  
Costs of production can be reduced through 
using webcast and podcast formats.  >

The Enviroworks Newsletter is a bi-annual newsletter produced by the City of Cape Town

Waitakere City Council has produced  
a DVD ‘Focus on Bugs’ which is used  
as an educational resource in schools

Produced by the City’s Environmental Resource Management Department 
in collaboration with other City Departments, this bi-annual environmental 
newsletter gives a broad overview of the scope of environmental projects 
and initiatives happening in the city. In working towards environmental 
sustainability, the city faces many challenges. This newsletter, distributed 
(in hard copy and electronically) to a wide range of internal and external 
stakeholders, highlights the ways in which these are being addressed.  
It also presents a user-friendly vehicle to put people and pictures  
to a broad range of projects, events and initiatives. The approach of 
providing a ‘vehicle’ which cuts across City line functions incorporating 
environmental information from various departments has contributed  
to its success.     

City of Cape Town’s website: www.capetown.gov.za/en/EnvironmentalResourceManagement/publications/
Pages/EnviroWORKSNewsletters.aspx.

The Waitakere City Council provides Ecowater Education as a service to inhabitants  
in the form of educational video clips and photos for identification of native freshwater 
fish and invertebrates found in Waitakere streams. The video ‘Focus on Bugs’ is a well-
used teaching resource for schools to bring local streams to life. A 20-minute video, 
‘Nga Kaitiaki o te Mauri’ (Guardians of the Life Force), has also been produced for use 
in schools to educate young people about the importance of healthy streams for the 
creatures that live in them and what they can do to look after these streams.     

Waitakere City Council Biodiversity Report. 2008.

ThE CITy Of CAPE TOWN’s ENvIrOWOrKs NEWsLETTEr

WAITAKErE CITy COuNCIL’s WEBsITE fILMs
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> 
While film and video is a good medium for reaching groups of various sizes; can be easy to transport 
and reproduce; and, can be watched at various locations, they can be expensive to produce and require 
professional skills.

Videos do not always allow for feedback and are difficult to change, so it is a good idea to include •	
contact details at the end of the video.
In terms of format, DVD format is preferable to video as it can work on laptops and computers •	
and can be easily replicated.
If images/footage is used, make sure that the producer requests the necessary •	
permission from the people who created the original images/footage.
When creating a general video/DVD that could be used for quite a while •	
after production, it is advisable not to use political role-players who may 
change at the next election.
Similarly it is not advisable to refer to specific dates in the video.•	
A video can be made internationally and locally appealing by including a •	
general introductory overview of the city in the first few minutes, followed 
by detailed local information.
For equity reasons, try to ensure that race, gender and culture are appropriately represented  •	
in the production.

Digital communication

There are various forms of digital communications, 
many of which can be served over the Internet. 
These include databases, presentations, 
documents and games.

Webs i tes  can be a  power fu l  too l  for 
communicating biodiversity – they can be an 
attractive way to present different types of 
information, can be interactive and allow for 
feedback, can host a wealth of information 
and images, and are available to everyone 
with internet access. Websites can serve both 
as a communications tool and as a method of 
disseminating information.

The following key factors can improve the 
effectiveness of websites:

Websites should be continuously updated •	
and improved by adding new contents, 
archiving out-of-date content, adding 
new functions, and improving the overall 
presentation of the site.
Aim to have each page of the website •	
function independently from the others with 
sufficient relevant information or links to 
relevant information, because many website 
users will not read the whole website.

Try to create simple general •	
information pages in the 
website with links to more 
detail if required. If all web pages 
are too detailed, it may be difficult for some 
readers to understand the information  
on the website.
Try to ensure that navigation of the website •	
is as simple as possible – if navigation  
is complex and users don’t know where  
in the site they are, they may quickly 
become frustrated and move away from  
a website.
Multimedia elements like photos, webcasts •	
and interactive games, if well chosen and 
designed, can help to explain complex 
topics; be eye-catching; and, make reading 
the website more appealing.
Websites should aim at using simple clear •	
language, be well written and avoid spelling 
or grammar mistakes and should avoid 
the use of jargon (European Commission 
2004).  >

Painted frogs stenciled onto stormwater drains  
in the City of Joondalup

Web-based information and social networking tools are a powerful way of communicating biodiversity
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Images

Images have a powerful potential to convey 
messages and information, reach across cultural 
and language barriers and connect with people 
on an emotional level. There are various types 
of images that can communicate biodiversity – 
individual species, people who are biodiversity 
champions, etc. An example of how images 
have been used as a powerful tool for changing 
behavior and educating people is the example of 
painted frogs stenciled onto stormwater drains 
in the City of Joondalup (Chapter 2). This serves 
as a very effective reminder to citizens not to 
allow pollutants into the stormwater systems as 
it drains into the Yellagonga wetlands.
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City of Edmonton’s website conveys a lot of useful information regarding 
biodiversity, including resources and publications, policies, plans, 
networks, and partnerships (for more information, see www.edmonton.
ca/naturalareas). Similarly, King County’s Department of Natural Resources 
and Parks’ website also features a newsroom, maps, an online materials 
exchange, a research center, links to publications and school resources, 
brochures, newsletters, online games and quizzes, technical reports, 
guidelines and information on projects and how to get involved.      

www.edmonton.ca/environment.aspx. 
www.kingcounty.gov/environment/dnrp.aspx.

CITy Of EDMONTON AND KING COuNTy’s WEBsITEs

POINT OF INTEREST
Guidelines for writing a press release:

“Non-technical language with a maximum  •	
of 400 words and seven paragraphs;
Include a human element or context;•	
Provide concrete examples; figures are •	
welcome; always show proportion  
using phrases such as “which is equivalent 
to…”;
1•	 st paragraph – News angle at the top, clearly 
name the source in the introduction;
2•	 nd paragraph – Develop the main idea;
3•	 rd paragraph – Direct quote to back up  
the main idea;
4•	 th paragraph – Some background to give 
the context;
5•	 th paragraph – A second quote if needed;
6•	 th paragraph – A larger perspective and 
vision for the future; and,
Contact person, who should be able  •	
to respond as soon as possible, and details.

Press releases should preferably be sent  
by E-mail or fax.”

Josué Anselmo, former Media Officer IUCN 
Communications Unit. (Extract from CEPA Toolkit no date).

> 
Websites can also add links to other useful website resources including biodiversity events and educational resources, reports and organizational links. 
Various cities communicate vast amounts of information through their websites (see examples below). If a local authority has no website, it is possible  
to publicize information via other websites, for example, by participating in high-profile projects such as ICLEI’s LAB Program. Joining initiatives and networks 
such as this is a good way of gaining added profiling of a city’s biodiversity achievements.

Press or media releases

Press or media releases can be an inexpensive way of drawing media attention to newsworthy events 
and happenings and can be produced fairly quickly. These are concise and official information documents 
about current events which are sent to media contacts to use as news items in newspapers, magazines, 
TV etc. Press or media releases are a potentially powerful tool for communicating biodiversity because 
of their ability to reach such large audiences.

News agencies receive dozens of press releases per day and send their journalists to several press 
conferences per day in each major city. This illustrates the competition amongst information providers, 
and the need to focus on sending well chosen, well phrased, smart and exciting news. A press 
release should therefore have a strong news angle, contain current news, and be clear and concise.  
The information in the press release should also be verified and reliable to ensure there is no backlash 
of bad press related to incorrect facts and figures.

Most local governments have media-liaison protocols and contact databases and distribution systems. 
These processes and capacity should be used when making a press release.

There are a host of websites presenting resources for learning more about cities and biodiversity,  
as well as biodiversity news updates, which can be linked to local government websites. A number  
of these are listed in the section on References, bibliography & further tools, specifically for Chapter 6.

The following considerations are important when using websites as communication tools:

The disadvantage with websites as a tool for communication is that Internet access is not •	
readily available to everyone; websites need to be constantly updated; and, require some  
technical expertise.
For cities that do have websites, it is good to ensure that other related websites have links to that •	
city, to increase the city’s chances of being viewed.
It is a good idea to publicize the city’s website address on business cards, at events, in publications •	
and in presentations so that people are directed easily to the city’s website.
It is possible to record/monitor how many people access specific information on websites, which •	
can provide useful feedback about the success of the city’s website.

Web-based information and social networking tools (such as blogs, Facebook, YouTube, Twitter etc.) 
also provide helpful ways of reaching a wide array of target audiences.
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Events and exhibitions

Local and international biodiversity events are a good way of fostering communication between 
local government and the public. For example, local events like workshops and training sessions can  
be educational and facilitate lesson sharing and open dialogue regarding various biodiversity issues. 
International events related to biodiversity often have local relevance and can be a good opportunity for 
local governments to gain added recognition and lobby for certain functions, powers and funding. All 
events can offer good opportunities for networking and making contacts with other relevant institutions. 
Events can also be arranged specifically to gain media attention for a particular action or project.  >

Left to right: Sebastian Winkler, Head of IUCN’s Countdown 2010 initiative at the time; Stephen 
Granger, Manager of Major Projects and Programs at the City of Cape Town and Chair of the Pioneer 

LAB Steering Committee; and Helen Zille, Executive Mayor of the City of Cape Town at the time

An example of a successful local government event 
which gained political support for biodiversity and 
allowed the biodiversity staff to interact directly 
with the Mayor, was the LAB event co-organized 
by the City of Cape Town and LAB in March 2008. 
The Mayor of Cape Town was invited as the 
keynote speaker and gave a presentation about the 
City’s involvement in the LAB Project and what the 
successes and challenges had been in managing 
biodiversity. Representatives from several leading 
biodiversity-related organizations such as UNEP 
and Countdown 2010 also gave presentations, 
and the event provided a good opportunity for 
the Biodiversity Management Branch from the 
City of Cape Town to interact with politicians and 
lobby for additional support for biodiversity. Local 
and international media were invited to the event 
in order to generate publicity which also helps  
to raise awareness for biodiversity.     

A Walvis Bay (WB) LAB Project workshop was held in Walvis Bay  
on 29 January 2008 to sensitize politicians and executive management 
on the importance of biodiversity, membership to ICLEI – Local 
Governments for Sustainability and participation in the LAB Project. 
The workshop was coordinated and presented by the Manager of Solid 
Waste and Environmental Management, Mr. David Uushona.

The one-day event was facilitated through PowerPoint presentations, 
poster displays, video screenings and provision of biodiversity 
educational materials. The politicians pledged their support to Walvis 
Bay’s participation in the LAB Project.

This workshop was followed by a meeting of all WB LAB Project Stakeholders on the 14th of February 2008. The stakeholders are the 
Namibian Port Authority; the Ministry of Environment and Tourism; the Ministry of Fisheries and Marine Resources; the Walvis Bay 
Salt Refiners; the Ministry of Agriculture, Water and Forestry; the Fishing Industry Quality Managers Forum; the Topnaar Traditional 
Authority; the Coastal Environmental Trust of Namibia; the Municipality of Swakopmund; the Namibia Coast Conservation and 
Management Project; the Friends of the Swakop River Mouth; the Erongo Regional Council; and, the Gobabeb Training and Research 
Center. The stakeholders agreed to merge the existing Coastal Area Action Plan Steering Committee with the WB LAB Project 
Steering Committee.     

Walvis Bay website (www.walvisbaycc.org.na).

ThE CITy Of CAPE TOWN’s LAB EvENT

WALvIs BAy hOsTs LOCAL LAB WOrKshOPs

POINT OF INTEREST
Events that encourage the presence of the media through profiling an important issue, the work being 
undertaken and the people engaged can be extremely effective in gaining local political support for 
biodiversity action. 
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> 
Local, regional and international events related to biodiversity can offer great networking opportunities 
and allow cities to learn from other experiences and lessons learned. Events are also good forums for 
marketing the work of local governments as they can offer public interaction through presentations and 
exhibits. An example of an international event that offered significant exposure to local governments 
working on biodiversity, was the Mayors Conference ‘Local Action for Biodiversity’, held in parallel to the 
UNCBD COP 9 in Bonn in 2008 and hosted by the City of Bonn. This event gathered mayors and technical 
experts, representing a host of cities in a series of sessions involving presentations and discussions.  
LAB cities were well represented at the event and were significantly profiled through a ‘cities and 
biodiversity’ exhibition area, publications and presentations as well as an intervention by select mayors 
into the high-level segment of the COP 9 itself (Mayors Conference website: www.iclei.org).

Proper planning is the key to a successful event. Events generally take a great deal of preparation  
and coordination and can take a long time to prepare depending on their size, length and complexity. 
Below are considerations in planning an event:  >

POINT OF INTEREST
Considerations for organizing a local  
biodiversity event:

identification and planning of the budget;•	
the duration of the event and proposed number  •	
of participants;
selection and booking of an appropriate venue;•	
invitations to participants and speakers  •	
(and a tracking system to monitor responses);
plan and finalize the program (including all site •	
visits and transport);
define roles and responsibilities for those involved •	
in organizing the event;
catering (including consideration of special dietary •	
requirements);
event greening principles should be considered  •	
and applied;
plan and organize all technical requirements  •	
(e.g. data projector, microphone, etc.);
plan and finalize what materials will be distributed •	
at the event;
arrange for media to attend the event, as required; •	
and,
plan and coordinate post-workshop •	
communications.
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Local biodiversity events assist with communication between local government and the public  
(photo: Freiburg, Germany)

The ‘cities and biodiversity’ exhibition area at the Mayors Conference ‘Local Action for Biodiversty’ at COP 9 in Bonn, 2008
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Interactive biodiversity games

Interactive biodiversity games, which can also be offered online, have the advantage that they can attract the younger generation’s interest in biodiversity. 
For example, Zagreb designed a board game to educate children about amphibians. ‘The Little Frogs of Maksimir’ is primarily targeted at kindergarten  
and elementary school children. Using dice and figures children have to travel along ‘frog’s road’ to the Maksimir lakes. Along the way the ‘frogs’ encounter 
danger, thus making the children aware of threats that amphibians face. Countdown 2010 has also developed a directory of games to help teachers  
and parents in finding the right game for their children (www.countdown2010.net/games/).     

The City of Cape Town produced a deck of playing cards which 
highlights invasive species in Cape Town

The Environmental Resource Management Department, City of Cape Town 
has published a deck of playing cards that feature 52 invasive species from 
different taxa that are a threat to their local biodiversity. The cards were 
launched at the 3rd Global Environment Facility (GEF) Assembly where 
they were very well received. Approximately 1,000 packs were distributed  
to delegates at the event, many of whom described the cards as one of 
the highlights of the Assembly. Some 500 playing card packs are now 
being distributed to partner organizations in the prevention, reduction and 
removal of invasive species in Cape Town and a further 2,000 to the City’s 
nature reserves as an environmental education tool, to raise awareness 
of the global and local threat that invasive species pose to the Cape’s 
internationally important biodiversity.

The City notes that working in partnership with a range of partners and 
providing a fun, attractive but educational resource contributed to the 
success of the playing cards and that launching it, at a large environmentally-
related event such as the GEF Assembly, worked well.     

City of Cape Town Biodiversity Report. 2008.

CAPE TOWN’s INvAsIvE sPECIEs PLAyING CArDs
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POINT OF INTEREST
Tips on engaging with reporters and journalists:

Find out the names and contacts of the people who handle environmental, conservation, science or health •	
stories in each media outlet.
Invite them to events so they better understand the issues and are able to meet interesting characters.•	
Take journalists on field trips to experience biodiversity issues first hand.•	
Understand and accept the fact that journalists •	
will have a lower level of knowledge about 
biodiversity than a biodiversity specialist.  
A reporters’ workload does not allow for a lot  
of background studying.
Spell things out clearly to the reporter.•	
Avoid a didactic tone or preaching.•	
Be well prepared, knowledgeable  •	
and experienced in the field to be discussed  
with the media.

Hesselink 2007.

> 
Media events, such as press conferences, 
television and radio broadcasts and celebratory 
days can be arranged to attract media attention 
– which can lead to the profiling of biodiversity 
issues and activit ies. For media events  
to be successful and effective, something about 
the event must be newsworthy – such as high-
profile speakers or interesting and perhaps 
controversial content.

As with any event organization meticulous 
planning will pay-off, for example, some days suit 
the media better than others and can therefore 
enable better attendance by the media. For 
media events, invitations to members of the 
media to attend the event should be sent in 
advance which probably need to follow the local 
government’s media liaison protocols. Media 
packs of information relevant to the event are 
helpful as background information and can assist 
the media in reporting accurately on the event.

For an exhibition or event to be a success, proper planning prior to the event is essential
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6.2.1 Establishment of environmental education facilities

Environmental education facilities such as visitor centers and museums can be a good way of targeting 
large audiences through trained staff while also enabling hands-on interaction with biodiversity.  
For example, Seoul’s Bukhan-san National Park had about 3,8 million visitors in 2005 and the forest 
tour program that provides interpretation for participants at 17 local mountains is attracting some 
20,000 visitors each year. Seoul’s Han River Citizens’ Park also offers diverse programs and events  
at 12 locations within the park.

Facilities such as visitor/environmental centers, parks and museums, 
require extensive budgets and logistical planning. Besides requiring 
council approval it may also be advisable, depending on the nature 
of the facility, to seek public participation in the planning stages 
to get a sense of the needs of the community, and how best they 
can be fulfilled (for example, transport to such facilities). Local 
governments can also establish facilities for education more cost-
effectively through working in partnership with institutions that have an 
interest in conservation education. Visitor centers enable direct feedback from 
citizens and can present opportunities for income generation.     

6.2 Biodiversity education
Chapter 23 of Agenda 21 states that “Education is critical for sustainable development and increasing the capacity of people 
to address environment and development issues”.

Education about biodiversity, its importance for human survival and existence, the threats it faces and what people can do to help conserve and protect 
biodiversity helps to create awareness and understanding about biodiversity and the need to conserve and manage it sustainably. Education can also 
lead to changes in behavior patterns, and can provide skills and knowledge about biodiversity and conservation. In addition, education can instill a sense  
of accountability, responsibility and stewardship for the earth and its biological systems.

Biodiversity education can lead to changes in behavior patterns

There are a variety of techniques that local 
governments can use to better educate the 
public and their staff. For example, local 
governments can develop links between school-
based programs and community projects. Many 
schools are incorporating nature and ecology 
into their curricula. Local projects may be used 
to satisfy community-service requirements that 
many students must fulfill in order to graduate. 
Local governments can also identify and support 
community leaders and organizations, which 
are working towards educating the public 
about biodiversity, and inspiring communities 
to get involved in conservation. In addition, 
local governments can use the media and 
other communication tools (interpretive signs, 
brochures, newsletters, etc.) to inform people 
about conservation and management activities  
it is undertaking.

The case examples below show how local 
governments can get involved in education and 
awareness raising activities: through training 
programs and courses; establishing educational 
facilities; and, developing educational programs.
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POINT OF INTEREST
Partnerships with existing programs and facilities 
are the most efficient way to develop and expand 
an environmental education network for local 
government. Often, the expertise already exists 
in programs being undertaken by partners. Local 
government support can strengthen and enrich 
these rather than establish parallel programs.

The City of Joondalup, in partnership with its neighbor the City of Wanneroo, and the Department of Environment and Conservation, 
recently completed a feasibility study to build an environmental center within the Yellagonga Regional Park. This is a significant 
project for the northwest metropolitan region and represents an important demonstration of cross local government jurisdiction 
cooperation and participation.

This study involved extensive community engagement and input to ensure that the project responded to the needs of the 
community. An initial visioning workshop was held to ascertain the vision for the center. Over 100 residents and representatives 
from community groups attended, and from that group a smaller group of 14 people were nominated to form a community 
reference group to continue providing local input to the study project. The study has recently been completed and both Councils 
are now in the process of consulting the community before progressing with the proposal to construct the center.      

City of Joondalup Biodiversity Report. 2008.

JOONDALuP’s ENvIrONMENTAL CENTEr PrOJECT
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The level of biodiversity awareness varies greatly between the different units of the Liverpool City Council. The Council conducted 
training workshops in 2006 for the Planning Unit and the Parks and Recreation Unit. The workshops were tailored for the different 
groups. The Planning Unit workshop focused on Council’s legislative obligations with regards to biodiversity and how this is addressed 
through Council’s existing processes. The Parks and Recreation Unit received training on field identification of different species and 
vegetation communities, and strategies to lessen their impact on biodiversity.     

Liverpool City Council Draft Biodiversity Report. 2009.

The use of indigenous plants for medicinal and magical purposes is a traditional practice 
that continues to thrive in South Africa today. Muthi, as medicinal plants and animals 
are known, is an important part of African culture. Growing human populations have 
led to increased and, in many cases, unsustainable demand. For some species this level 
of utilization has threatened their continued existence in the wild. The former Parks, 
Recreation and Beaches Department responded to this challenge in 1986 by establishing 
Africa’s first medicinal plant nursery and by developing techniques for cultivating the 
medicinal plants required by herbalists, sangomas (traditional healers) and muthi-
gatherers. Today the Silverglen Nursery (in Chatsworth) occupies 3 hectares of the 
Silverglen Nature Reserve and over 200 medicinal plant species are grown there. The 
medicinal plants in the nursery are grown from seeds, bulbs and cuttings, or alternatively 
from plants mass-produced at the Department’s Micropropagation Laboratory at the 
Durban Botanical Gardens.

The Municipality has also introduced a free education program to help combat over-
harvesting in the wild. Sangomas, herbalists and muthi-gatherers are invited to a three-
day course and are trained in plant identification, propagation and nursery establishment 
and management. Courses have been running continuously since 1997. The nursery 
also celebrates various environmental events (especially Arbor Week) and runs tours  
for school groups and other visitors.     

eThekwini Municipality Biodiversity Report. 2007.

LIvErPOOL CITy’s sTAff MEMBEr AWArENEss ON BIODIvErsITy

EThEKWINI MuNICIPALITy’s (DurBAN) sILvErGLEN MuThI (MEDICINAL) PLANT NursEry

Many cities undertake educational programs 
about biodiversity. For example, Barcelona has 
a number of projects and facilities which are 
aimed at promoting respect for the environment 
and biodiversity. Barcelona’s Institute for Parks 
and Gardens runs several initiatives to make the 
parks and beaches places of coexistence and 
integration. The Institute also runs educational 
programs in cooperation with other organizations, 
aimed at preventing exotic or domestic animals 
being abandoned in ponds and parks. It has 
helped introduce different species of waterbirds 
in the city’s urban parks for educational purposes. 
The city’s environmental magazine, B Verda 
reports on aspects linked to biodiversity and the 
culture of sustainability.

Training programs can be educational, raise 
awareness and can increase capacity in specific 
areas. Local governments can play an important 
role in promoting training programs. For example, 

São Paulo’s Municipal Secretariat for Environment 
(SVMA) promotes courses about flora and fauna, 
which deal with biodiversity in a multidisciplinary 
way. These courses are offered by the Municipal 
School of Gardening and by the Municipal 
Herbarium of the Educational Coordination 
and Wild Fauna Divisions. Another example is 
from Barcelona, where the Resource Center 
of Sustainable Barcelona, a municipal center 
dedicated to improving public awareness of 
sustainability, organizes courses and conferences 
on subjects relating to urban wildlife and flora 
or nature in general. Schools in Barcelona also 
run educational programs which work with 
biodiversity, in the context of the Agenda 21 
program for schools.

A very useful educational tool is published 
materials. The Barcelona City Council has 
published a range of titles related to biodiversity. 
Barcelona also created and facilitated online 

information about biodiversity and once  
a year an ecology class is held involving a cycle 
of conferences on different issues related to 
urban biodiversity. The City of Cape Town’s 
Smart Living Handbook (www.capetown.gov.
za/en/EnvironmentalResourceManagement/
Pages/SmartLivingHandbook.aspx), available 
in several languages, aims to educate people 
about sustainable living. It provides useful 
information and handy tips to help people make 
the best choices to reduce their energy and water 
consumption and waste output. It dedicates  
a chapter to biodiversity, informing people  
about the local biodiversity, its importance, 
the threats it faces and what people can do  
to conserve biodiversity.

The following examples also show what local 
governments can do in terms of training 
programs that educate city staff and the public 
about biodiversity.     

6.2.2 Establishment of educational training programs

Medicinal plant species in the Silverglen Nursery
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Global Learning and Observing for Environmental Benefit (GLOBE) 
represents a worldwide community of students, teachers, scientists 
and citizens working together to better understand, sustain, and 
improve the environment at local, regional, and global scales. Its 
mission is to promote the teaching and learning of science; enhance 
environmental literacy and stewardship; and, promote scientific 
discovery. This program, within which the students perform 
measurements and observation in the fields of atmosphere, water, 
soil and land cover, is conducted in 13 elementary and secondary 
schools in Zagreb, Croatia.     

City of Zagreb Biodiversity Report. 2009.

zAGrEB’s sTuDENTs ArE ACTIvELy INvOLvED IN MONITOrING BIODIvErsITy

6.3 Public awareness raising
Measures to raise public awareness have a key role to play in biodiversity conservation because people are usually reticent  
to conserve something they do not know, or care about.

Biodiversity conservation thus needs to be communicated (to the public and within departments of local governments) so that it becomes mainstreamed 
as a priority in local governments and people around the world. Local governments have a significant role to play in this regard, especially in increasingly 
urbanized contexts.

6.3.1 How to raise public awareness about biodiversity

Various tools can enhance awareness about 
biodiversity, which in turn allows consumers to 
make informed choices about products, services 
and activities that may affect conservation and 
management of biodiversity. The following can 
also be useful tools in raising awareness:

newspaper advertisements, bill boards, •	
signs and posters;
free publicity through interviews in the •	
media;
environmental (eco) labeling;•	
educational materials for schools;•	
development and resourcing of nature reserves •	
(as important places for environmental 
education and training);
providing biodiversity-related information •	
(and access to information) to the public 
and educational agencies;

providing environmental education and •	
training programs for the public and persons 
involved in biodiversity resource management;
involving residents in biodiversity monitoring, •	
restoration, and land management efforts;
encouraging organizations to offer hands-•	
on biodiversity education and volunteer 
experiences;
encouraging and facilitating neighborhood-•	
based programs aimed at improving the 
environment and biodiversity locally;
organizing local events around important •	
days/weeks, for example, the International 
Biodiversity Day;
organizing campaigns; and,•	
establishing regular City Council awareness •	
programs on biodiversity, for example, 
through exhibitions, DVD shows, circulation 
at meetings of new biodiversity-related 
plans etc.

Children monitoring butterflies in the Ponikve meadow in Zagreb 
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The Adopt a Coastline program is one of Joondalup’s most successful, 
long-running biodiversity awareness programs. The aim of the program  
is to encourage local school pupils to gain knowledge about the biodiversity 
values of the Joondalup Coastline, and become involved in on-the-ground 
projects to restore, and protect damaged dune vegetation. The program 
teaches students about the biodiversity of Joondalup’s coastline, through 
involvement in projects to restore and protect damaged dune vegetation. 
Pupils are involved in hands-on conservation through the planting  
of indigenous species.      

City of Joondalup Biodiversity Report. 2008.

JOONDALuP’s ‘ADOPT A COAsTLINE’ PrOGrAM rAIsEs BIODIvErsITy AWArENEss

Local school children are educated about coastline biodiversty through the Adopt a Coastline program
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6.4 Public participation in decision making
Public participation can be used to improve local government decision making, 
to increase awareness and support for biodiversity issues, and can be legally 
mandated in some cases. 

Often public participation is a legal requirement, but it can also be informally sought and an important 
instrument to generate additional support for government decisions.

Public participation modes exist on a continuum from informing and consulting people to actually sharing 
power in decision making. It is therefore important to be clear at what level of participation is being 
facilitated and what outcomes are intended. See Chapter 3 for guidance on undertaking a stakeholder 
analysis and for guidance on partnerships.

6.4.1 Why involve the public?

Public participation is important in conservation planning and decision 
making. In some cases the natural resources under consideration are used for 
local livelihood benefits. Below is a selection of reasons for ensuring adequate public 
participation in biodiversity-related issues.

Involving the public, and specifically stakeholders, in decision-making processes regarding •	
conservation planning can provide an opportunity for increased understanding of biodiversity 
(in particular local knowledge of ecosystems, traditional management and traditional use of 
biodiversity).
Through involvement of the public in decision making which has the potential to affect them, •	
trust can be established; there will be increased opportunity for partnerships in implementation; 
and, potential conflicts can be proactively managed.
Public participation may highlight issues of equity and transparency, which may otherwise be •	
overlooked.
Stakeholder involvement in decision making can lead to greater support for decisions as the •	
public are more likely to feel that decisions were made in a transparent and equitable manner.

6.4.2 Guidance on involving the public

Often participation takes the form of public hearings or procedures for inviting public comment.  
Apart from these formal participatory procedures, there are a range of modes of collaborative 
participation that are often not legally required, but which may be selected for their effectiveness.

It is important to have a plan for knowing whom to engage, when to engage them, and how  
to do so. A stakeholder analysis (see Chapter 3) will assist in understanding the roles, capacity and 
participation requirements for each stakeholder grouping. Public participation should aim for as much 
transparency and public involvement as possible, while producing a program of activities which are 
generally supported and have a high likelihood of success. The decision-making process should include 
mechanisms for choosing from alternative options, so that decision making is transparent and open  
to a variety of stakeholder groups.  >

POINT OF INTEREST
Before embarking on a public involvement 
process it is essential to understand the purpose 
and outcome of the engagement. Establish 
whether stakeholders require capacity building 
or support in other ways, for example, transport, 
translation, etc. in order that they can participate 
freely and effectively.

The public need to be included in biodiversity-related issues (photo: Bonn)
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> 
Many cities have public participation policies that stipulate requirements and procedures, and indicate 
when public participation is required. For example, the City of Joondalup’s Strategic Plan outlines specific 
commitments to public participation, including the objective to engage proactively with the community. 
It also includes key strategies to implement and refine its Public Participation Policy; to maintain its 
commitment to public engagement (by allowing deputations and public statement times) in 
addition to legislative requirements for public participation. The City’s performance indicators 
show that the community has registered ongoing levels of satisfaction (69 – 78%) in relation 
to public participation and with regards to performance on conservation and environmental 
management (81 – 88%).

Even if there are no legal obligations to engage the public, public participation can nevertheless be 
an important instrument to generate support for government decisions. For example, Groundwork 
Leicester and Leicestershire’s strategy to increase public participation and awareness of Leicester’s 
biodiversity is to deliver the ‘Wild About Leicester’ project which will engage communities across the 
city with their local nature reserves and will empower their role in looking after these reserves.

Another example of public participation in government decision making is Edmonton’s public hearing 
process with its Council and its committees. As applications for neighborhoods, plans, new policies, and 
initiatives are considered by Council, any member of the public can attend public hearings and make 
their opinions known to City Council. The Office of Natural Areas has information on the City’s website 
that is regularly updated with progress reports on key projects. The site includes contact information for 
the Office and invites comments and questions. Further examples are included below.     

The public may participate in biodiversity decision 
making through three different processes. They are 
broadly categorized as:

Legislative public input processes: When the 1. 
King County Comprehensive Plan (KCCP), the 
guiding policy for all land use and development 
regulation in unincorporated areas, is being 
updated; citizens have the opportunity to provide 
amendments through the Comprehensive Plan 
Amendment Process.
Formal public input processes: these take place 2. 
with proposed changes to the King County’s 
Critical Area Ordinance (CAO) and the Shoreline 
Master Program updates. The public outreach for 
the CAO updates included a 12-member stakeholder group made up of property owners, builders and developers, and owners 
of multiple properties or commercial properties. This group was used to gauge opinions concerning land use and environmental 
regulations. A tracking system was also developed to manage and categorize public comments; comments were delegated to 
technical staff who responded to each comment individually. A series of 13 public meetings were held to share information and 
hear from the public on proposed ordinance changes.
Informal public input processes: An informal public input process is used when identifying, planning for, and restoring habitat 3. 
lands. Depending on program or funding source, public participation may vary from public meetings and public workshops  
to stakeholder groups proposing lands for acquisition. The policy for public outreach as it relates to open space is presented in 
King County’s Open Space System: Parks, Trails, Natural Areas and Working Resource Lands (2004).      

King County Biodiversity Report. 2008.

On 9 July 2002, Barcelona approved the Citizens’ Commitment 
to Sustainability – Barcelona Agenda 21 – which marked the 
culmination of four years of hard work diagnosing, putting 
forward proposals and building consensus on the main targets 
they needed to achieve to move forward towards a more 
sustainable city. Barcelona’s Agenda 21 is the result of over three 
years of work by the Council and the subsequent contributions 
of hundreds of organizations and thousands of people to set and 
agree to ten targets for the period 2002 – 2012.     

City of Barcelona Draft Biodiversity Report. 2009.

KING COuNTy PrOvIDEs PuBLIC PArTICIPATION IN DECIsION MAKING

BArCELONA’s CITIzENs’ COMMITMENT TO susTAINABILITy: BArCELONA AGENDA 21
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Discussions around restoration options on the Chinook Bend site in the Snoqualmie Watershed
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6.5 Community involvement in biodiversity conservation and management activities

POINT OF INTEREST
The involvement of partnerships with local communities can serve a 
number of purposes. If well coordinated, they can significantly increase the 
reach and quality of local government’s biodiversity conservation efforts.

6.5.1 Why involve communities?

By promoting understanding and awareness of biodiversity, local governments can help to encourage 
the general public to act in ways that benefit biodiversity conservation. Community involvement  
in biodiversity conservation and management activities is a means of raising awareness about 
biodiversity, training and educating the public, facilitating local government work and can help 
encourage a feeling of individual responsibility and stewardship for biological systems and resources.

Engaging the local community in biodiversity conservation can provide direct benefits for biodiversity 
through the delivery of specific projects and activities, and also offers opportunities for local community 
regeneration and neighborhood empowerment initiatives.

Some local governments are even developing strategic plans on how to involve communities  
in biodiversity work, such as Liverpool City Council which has developed a toolkit on community 
involvement. The toolkit assists Council staff to identify and implement a range of standardized 
strategies to inform the community, to consult with the community and, where appropriate, to gain 
active participation from the community in Council projects and issues.  The toolkit has been developed 
in conjunction with Council’s ‘Creating Our Future Together Partnership Project’, which resulted  
in ‘Liverpool Directions’, reflecting the community’s views on the future of Liverpool.  The outcomes  
of the toolkit have been incorporated into Council’s Management Plan, ensuring a consistent approach 
to community consultation throughout the organization.

Community involvement in biodiversity conservation and management activities  
is a means of raising awareness about biodiversity, training and educating  
the public, facilitating local government work and can help encourage a feeling  
of individual responsibility and stewardship for biological systems and resources.

Hikes with members of the community help to raise awareness about biodiversity (photo: Cape Town) 

Citizens of Cape Town enjoying the outdoors
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6.5.2 Methods to involve local communities in biodiversity conservation  
and management

A variety of methods being used by local governments to involve communities in biodiversity activities 
are detailed below in case examples.

Research and management activities

Local communities often have an excellent knowledge about areas of rich biodiversity, vegetation 
remnants, options for re-vegetation and rehabilitation. They are often more knowledgeable than 
experts who come from far away cities or from abroad. Experts doing biodiversity research and surveys 
often depend on the knowledge of local communities to help them. The same is true for managing 
biodiversity and natural resources. An example of how to involve communities in these kinds of 
activities comes from King County’s Salmon Watcher Program below.

The goals of the Salmon Watcher Program are twofold:  
to educate citizens about the salmon in their streams, and 
to obtain data on adult spawners. The Salmon Watcher 
Program trains volunteers to identify and record species 
and numbers of spawning salmon in 60 streams in the 
Lake Washington Watershed and on Vashon Island. Volunteers 
act as the ‘eyes and ears’ in the watersheds and notify authorities 
of problems in neighbourhood creeks. All volunteers (about 200 people 
annually) are taught about the different species of salmon that use King 
County’s freshwater for spawning by viewing a slide show given by fish biologists. 
These training opportunities are advertized in local newspapers and on the County’s website.

This program is a multi-jurisdictional effort. King County is the technical lead of the program, 
and an ecologist from the County works with planners and biologists from seven cities within the 
county to plan and conduct the program each fall. Approximately US$ 86,000 is spent annually  
in total program costs. One King County staff member is the program’s technical lead and volunteer 
coordinator. This total cost includes value of partnering jurisdictions’ time and volunteer time.     

King County Biodiversity Report. 2008.

KING COuNTy’s sALMON WATChEr PrOGrAM

Children appreciating biodiverstiy from a young age
(photo: Zagreb)
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Volunteer programs

Volunteer programs provide opportunities 
for the public to participate in biodiversity 
conservation and management activities and 
allow for simultaneous education of the public. 
Volunteers can provide useful assistance, skills 
and knowledge in restoring, rehabilitating and 
re-vegetating habitats. In addition, the services 
provided by volunteers can be extremely valuable 
– for example, the monetary value of King 
County’s volunteer time in labor costs has been 
calculated at US$ 322,932.

Volunteer programs need to be carefully 
planned so that there is capacity to deal with 
the management, coordination and oversight of 
volunteers.  The following two examples below 
give an idea of the ways in which volunteers 
can be attracted to join programs and how  
to establish volunteer programs.

Waitakere’s project examples of 
community involvement in biodiversity 
management are Ark in the Park,  
a community restoration project, and 
the Twin Streams Project which aims  
at efficient stormwater management  
and which a lso restores  s t ream 
b iod ivers i t y.  Ark  in  the  Park  i s  
a community restoration project for 
volunteers led by the Waitakere Branch 
of the Royal Forest and Bird Society and 
supported by the Auckland Regional 
Council with the goal of undertaking 
intensive pest control in a 2,000-
hectare area of the Waitakere Ranges 
Regional Park. This area will provide a 
‘mainland island’ where native species 
absent from the area for more that 120 
years can be safely returned and re-
established.

Through Project Twin Streams, community participants are trained in pest management, revegetation techniques and health and 
safety for working in the field. Apart from engendering community spirit in working together on projects, some groups are forming 
that are able to tender for other related project contracts. Project Twin Streams is now developing into a sustainable community 
project. Working with community organizations, almost 2,000 volunteers and 15 schools, the project aims to bring economic, 
social and cultural benefits to the communities within its catchment area.      

Waitakere City Council Biodiversity Report. 2008.

WAITAKErE’s ArK IN ThE PArK AND TWIN sTrEAMs PrOJECTs’ vOLuNTEErs

Volunteer programs give the public an opportunity to participate in biodiversity conservation
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King County’s Volunteer Program 
uses the following methods to raise 
awareness about the program:

collaborating with local non-profits, •	
community groups, and schools 
by providing opportunities for 
community service events;
promoting volunteer events aimed •	
at restoration projects throughout 
the community; and,
providing educational information •	
regarding the value and importance 
of native plant restoration to the 
community while participating in 
volunteer events.

The program is part of the Office of Rural and Resource Programs within the County’s Water and Land Resources Division. 
Coordinators work with field staff as available on projects. In 2006, 278 volunteer events were completed on King County Parks 
and Natural Lands. This work involved over 5,026 volunteers who provided over 26,911 volunteer hours on restoration projects  
and trail work. Volunteers planted over 11,688 native trees and shrubs during 23 events; the plants are helping to restore wetlands 
and establishing stream buffers. Over 25,000 tree and shrub seedlings were potted up by volunteers during 102 events for use  
in future projects. Forty-seven days of effort were made to maintain restoration projects and remove noxious weeds. Trail work had 
139 events; over four miles of new trails were completed and extensive trail maintenance was performed.      

King County Biodiversity Report. 2008.

An installed rain garden with hillside and stream bank restoration plantings
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Community partnership projects

Partnering with communities and other organizations and levels of government can be a good way to achieve biodiversity conservation goals. For example, 
the City of Edmonton has seen considerable success with several partnership projects and programs extending beyond City of Edmonton’s boundaries, 
enabling effective protection of regional natural systems.

Community partnership projects for biodiversity conservation and management can take various forms and include specific approaches for stewardship 
of biodiversity by private landowners. For more information and examples on forming partnerships, see Chapter 3. Stewardship, as a mechanism for the 
conservation of private land is explored in Chapter 5.

Effective communication provides the robust platform for effective stakeholder participation, 
mainstreaming and partnerships in planning and implementing local action for biodiversity. In turn, 
stakeholder participation, mainstreaming and partnerships are key strategies for improving the reach 
and quality of local governments’ capacity for biodiversity management.     

Edmonton’s recent partnership to protect Big Lake, a regionally 
significant bird area and the site of a new neighborhood 
development involved a partnership with the Province  
and adjacent municipalities that also border the large lake 
to see the creation of Lois Hole Centennial Provincial Park, 
the first provincial park created in many years, and resulted 
in the protection of a provincially significant biodiversity hot 
spot. Such regional partnerships have been successful as 
they enable individual groups to pool resources and expertise 
and facilitate the protection of natural systems according  
to ecological, rather than political, boundaries.      

City of Edmonton Biodiversity Report. 2008.

KING COuNTy’s vOLuNTEEr PrOGrAM

EDMONTON’s BIG LAKE PArTNErshIP PrOJECT

Big Lake in Edmonton is an important habitat for birds
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Dudley N and Parish J. 2006. Closing the Gap. Creating Ecologically Representative Protected 
Area Systems: A Guide to Conducting the Gap Assessments of Protected Area Systems for the 
Convention on Biological Diversity. Secretariat of the Convention on Biological Diversity. Montreal. 
Technical Series no. 24. www.cbd.int/programmes/outreach/awareness/ts.shtml.

List of plant and animal groups with internet resources containing 
further information on sampling methods.
Vegetation  

www.forestthreats.org/publications/fhm/bill-bechtold/Sampling_and_estimation_procedures_for_
the_Vegetation_Diversity_and_Structure_Indicator.pdf.   
128.104.26.120/waller/publicationspdfs/VegMonitoringMethodsDRAFT_08-08-06.pdf.    
www.epa.gov/waterscience/criteria/nutrient/guidance/wetlands/modules/14Casestudies.pdf 
pixelrauschen.de/wet/mon.pdf.

Small to medium-sized mammals (mice, rats, moles, shrews, etc.) 
Small mammal trapping methods, this website provides a basic guide: www.alanaecology.com/
acatalog/Guide_to_Mammal_Trapping.html .

Larger mammals 
Camera trapping methods for medium and large mammals (under protocols): www.teaminitiative.
org/.

Birds 
Survey methods for various types of birds: www.snh.org.uk/pdfs/strategy/renewable/bird_survey.pdf.

Reptiles 
A reptile survey advice sheet (for the UK): www.froglife.org/infoFAS.htm.

Amphibians  
A summary of methods for surveying amphibians: amphibiaweb.org/resources/monprotocol.html. 

Terrestrial invertebrates 
An overview of survey methods for terrestrial insects, including other references: www.ieem.net/
surveymethods.asp. 
A comprehensive overview of surveying, identifying and collecting insects: www.
biodiversityexplorer.org/insects/how.htm. 

Aquatic invertebrates 
An overview of survey methods for freshwater and marine insects and other non-mammals, 
including other references: www.ieem.net/surveymethods.asp.

Fish (marine and freshwater) 
An overview of survey methods for freshwater and marine fish, including other references: 
www.ieem.net/surveymethods.asp.
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schule.at/webpage.php?url=background.

English version of a Russian-Dutch e-learning course on strategic environmental communication: 
ECAPP. no date. www.ecapp.toolkitforyou.nl.

Society for Conservation Biology (web page providing students, educators, and members of the public 
ready access to information and resources for conservation education) 2009. www.conbio.org/
Resources/Education/.

Carter J. (ed.). 1997. A Sense of Place – an interpretive planning handbook. Tourism and Environment 
Initiative, Inverness. www.scotinterpnet.org.uk/pages/resources/ Scottish Natural Heritage. no date.

Introducing Interpretation (down loadable manual). Independent Public Arts. www.snh.org.uk/wwo/
interpretation/index.html.

Slovenian interpretation website. www.interpretacija.si/.
Wildscreen site on basic ecology for 8-12. Planet Arkive. no date. www.planetarkive.org/vista.html.
Bundesamt fur Naturschutz biodiversity CEPA fur Schulen und Burgergruppen: Naturdetektive. 2009. 

www.naturdetektive.de.
New South Wales Government. Department of Environment and Climate Change. 2003. Teachers’ kit - 

Biodiversity for kids. www.nationalparks.nsw.gov.au/npws.nsf/Content/Teachers_kit_biodiversity.
Rainforest Information portal, sites for kids: Rainforest Action Network. 2009. www.rainforestweb.org/

Rainforest_Information/Sites_for_Kids/.
Websites biodiversity for kids. www.kathimitchell.com/biodiver.htm.

Educational videos, slideshows and games:
Overview of the market for environmental games and list of 70 relevant games: Computer games and 

biodiversity. no date. countdown2010.net/games/.
Not for profit video production: Greentv. no date. www.Greentv.org.
UNEP. no date. One Planet Many People. Atlas of Our Changing Environment. UNEP/GRID-Sioux Falls. 

www.na.unep.net/OnePlanetManyPeople/powerpoints.html.
A new digital library of photographs, film clips and accompanying information about endangered 

species: ARKive. 2009. Images of life on earth. www.arkive.org/.
A global conservation organization for the film and television industry: Filmakers for Conservation. 

2008. www.filmmakersforconservation.org/.
Organization that works to get environmental issues aired on television. Produces and circulates 

material for broadcast, environmental film library. www.tve.org.
Online meeting place for film makers, broadcasters, educators, and activists to share information and 

experiences on using the media to promote sustainable development and social justice: Tveap. no 
date. TVE Asia Pacific. www.tveap.org/.

Public awareness-raising:
CEPA Toolkit website. www.cbd.int/cepa/toolkit/2008/cepa/index.htm.
Abadia R, Castro F and Castro H. 2006. The 4-P Workshop: designing a communications strategy. 

Cambridge, U.K: Conservation International. cec.wcln.org/index.php?module=pagesetter&func=vie
wpub&tid=15&pid=23.

Public participation:
Enabling Change website. www.enablingchange.com.au/.
Social Change Media. 2005. The Social Change HOW TO series. The How-to of Communications 

Planning. Australia: Social Change Media ACN. media.socialchange.net.au/planning_comms/index.
html.

Department of the Environment, Transport and the Regions. 2000. Public participation in Making Local 
Environmental Decisions, The Aarhus Convention New Castle Workshop Good Practice Handbook. 
London, U.K: Crown. www.unece.org/env/pp/ecases/handbook.pdf.

UNECE. no date. Aarhus Convention. Convention on Access to Information, Public Participation in 
Decision-making and Access to Justice in Environmental Matters: UNEP. www.unece.org/env/pp/
welcome.html.

URP. no date. Urban Research Program (URP) Community Involvement Toolbox. https://www3.secure.
griffith.edu.au/03/toolbox/.

State of Victoria Department of Sustainability and Environment. 2005. Effective Engagement: building 
relationships with community and other stakeholders. The Community Engagement Network. Book 
3. www.aries.mq.edu.au/portal/pdfs/UnderstandingEfS/Book3_TheEngmntToolkit.pdf/ .

Warburton D, Wilson R and Andersson E. 2005. People and Participation: How to put citizens at the 
heart of decision-making. Involve.

Interface South website. www.interfacesouth.org/products/training/mod4.html.
International Association for Public Participation. 2004. Public Participation Toolbox, International 

Association for Public Participation. iap2.org/associations/4748/files/06Dec_Toolbox.pdf.
OECD. 2001 Citizens as Partners: Information, Consultation and Public Participation in Policy-Making. 

Paris: OECD Publishing. www.partnershipsforwater.net/psp/tc/TC_Tools/022T_Citizens%20as%20
Partners.pdf.

Participation Toolkit. (no date)Toolkit Citizen Participation. www.toolkitparticipation.nl/index.php.

Chapter 6: Websites
Local Action for Biodiversity. www.iclei.org/lab/.
Countdown 2010. www.countdown2010.net/.
IUCN. www.iucn.org/.
Convention on Biological Diversity. www.cbd.int/ and www.cbd.int/links/.
World Conservation Monitoring Center. www.unep-wcmc.org/.
UNEP. www.unep.org/.
UNDP. www.undp.org/.
Greenfacts. www.greenfacts.org/.
Cities Alliance. www.citiesalliance.org/.
Metropolis. www.metropolis.org/.
Cities and Conservation. www.citiesandconservation.org/.
World Resources Institute. www.wri.org/wri/wr2000/.
Millenium Ecosystem Assessment. www.millenniumassessment.org/en/index.aspx/.

Environmental Communication Europe. ec.europa.eu/environment/networks/news_en.htm/.
Council of Local and Regional Authorities in Europe. www.coe.int/congress-biodiversity/.

Online environmental news sources:
Environmental News Network (ENN). www.enn.com/.
Environmental News Service (ENS). www.ens-newswire.com/.
Grist Environmental News & commentary. www.grist.org/. 
International Institute for Sustainable Development (IISD) Reporting Services. www.iisd.ca/. 
Planet Ark (Reuters). www.planetark.com/enviro-news/. 
Greenwire. www.greenwire.org.uk/. 
Living On Earth: NPR’s Environmental News Show. www.loe.org/.
E Magazine. www.emagazine.com/. 
ENDSreport.com. www.endsreport.com/.
Capitol Reports / Environmental News Link. www.caprep.com/.
Great Lakes Radio Consortium. www.glrc.org.
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Agenda 21 – A comprehensive plan of action to be taken globally, nationally and locally by 
organizations of the United Nations, governments, and major groups in every area in which human 
activity impacts on the environment. www.un.org/esa/sustdev/documents/agenda21/index.htm.

Awareness raising – In the context of biodiversity, this refers to raising awareness and understanding 
of the meaning, and importance, of biodiversity.

Biobanking – The Biodiversity Banking and Offsets Scheme (Biobanking) is a new market-based 
scheme being applied in certain areas of Australia and was designed to allow for the trading of 
biodiversity values. The aim is to provide a systematic and consistent framework for offsetting the 
impacts of development to achieve and ‘improve or maintain’ outcomes for biodiversity values  
(The Nature Conservation Council of NSW 2009).

Biodiversity – The variety of life on Earth and the natural patterns it forms. It forms the web of life  
of which we are an integral part and upon which we so fully depend. Biodiversity is made up of many 
components, such as animals and plants, also including the processes and interactions between 
these components, as well as with the physical properties around them, such as the air, water and 
soil. Biodiversity includes the diversity within species (genetic diversity), between species (species 
diversity), and between ecosystems (ecosystem diversity) (Convention on Biodiversity 2009).

Biodiversity network – Connecting ecosystems on a landscape scale through corridors, ensuring that 
ecosystem processes can function and fragments are connected (Bennett and Mulongoy 2006).

Biodiversity offsets – Conservation actions intended to compensate for the residual, unavoidable 
harm to biodiversity caused by development projects, so as to ensure no net loss of biodiversity. 
Before developers contemplate offsets, they should have first sought to avoid and minimize harm 
to biodiversity (IUCN 2004).

Biodiversity staff – In the case of local government, staff who are involved specifically with 
biodiversity conservation as opposed to environmental staff whose duties may include biodiversity 
conservation and a range of others.

Biodiversity-friendly – Activities that are beneficial, or at least as beneficial as possible, towards 
biodiversity.

Biogeography – The study of the geographical distribution of plants and animals over time,  
the habitats in which they occur, and the ecological relationships involved (Allaby 2005).

Biosphere – The part of the Earth’s environment in which living things are found, and with which they 
interact to form a steady-state system (Allaby 2005).

Biota – Plants and animals occupying an area together, for example marine biota (Allaby 2005).
Biotope – An environmental region characterized by certain conditions and populated by characteristic 

biota (Allaby 2005).
Boroughs – Used to describe an administrative division in some countries. There may be several 

boroughs within a city.
Buffer - A barrier on the edge of an area that protects that area from potentially damaging external 

influences and which acts as an essentially transitional zone characterized by land uses compatible 
to the inner area (Bennett and Mulongoy 2006).

Bylaw – A law or ordinance adopted by a local authority.
Catchment – In the case of a city, its catchment is the surrounding area that includes all mountains 

and other slopes that feed water to the water storage facilities that supply the city.
Climate change – In the modern-day context this usually refers to human-induced change in the 

Earth’s climate, caused mostly by the production of greenhouse gasses such as carbon dioxide from 
engines (factories, cars etc.). This change is happening at a rapid rate and poses a threat to both 
humankind and biodiversity.

Communications channel – Anything used to transmit information from one person or organization 
to another, for example television, radio, newspapers and magazines, leaflets, personal contact, 
professional networks, Email or the Internet.

Communications strategy – Intended as a management tool, this is a document that defines 
communication goals and actions to achieve those goals linked to the overall goals and functions 
of the organization drafting the strategy. It generally addresses both internal (i.e. within the 
organization) and external (i.e. with the public) communication.

Connectivity – Indicates the general principle of maintaining or enhancing ecological coherence 
across a landscape, especially in relation to corridors and networks (Bennett and Mulongoy 2006).

Conservation covenant – Although the concept varies around the world, generally speaking it is 
a voluntary, legally binding agreement that limits certain types of uses or prevents development 
from taking place on a piece of property now and in the future, in order to protect the property’s 
biodiversity (as well as cultural and/or scientific values of certain land).

Conservation easement – This generally has the same meaning as ‘conservation covenant’, although 
the concept varies around the world.

Conservation grants – Payments given to persons or organizations for undertaking biodiversity 
conservation activities such as fencing of remnant vegetation or rehabilitation of wildlife 
habitat, which can act as direct financial incentives for ‘on the ground’ conservation and land  
management activities.

Core areas – Sites where the conservation of biodiversity takes primary importance, even if the area is 
not legally protected (Bennett and Mulongoy 2006).

Corridors (ecological) – Strips of land that link natural areas. Corridors can allow plants and animals 
to move between natural areas, which is important for their survival and serves to maintain vital 
ecological or environmental connections by maintaining physical (though not necessarily linear) 
linkages between core areas (Bennett and Mulongoy 2006).

Council – In the case of local government council can be used as an alternative word for municipality 
in some cases, or it can refer to the body of elected officials, including the mayor, who preside 
within a municipality.

Development – In the biodiversity conservation context development refers to human activities that 
impact the natural environment. These include urbanization, industry and agriculture.

Development concession – Concessions which allow a property owner specific development 
or subdivision benefits in return for setting aside part of the property for rehabilitation  
or conservation.

Development control – In some countries this refers to measures such as environmental impact 
assessments, which are meant to prevent development from occurring in the most ecologically 
important or sensitive areas.

Disincentive – Also called negative incentive measures, disincentives are mechanisms designed to 
discourage activities harmful or unsustainable – in this case for biodiversity. Disincentives can be 
established through laws, policies and economic mechanisms, for example user fees or pollution 
taxes (CBD 2009).

Dispersal – The movement of animals or plants from their birth site or breeding site. In the case of 
plants this usually refers to seeds.

Ecological footprint – Human impact in terms of the amount of land that is required to sustain an 
individual, city, country etc. For example, the ecological footprint of a city is usually many times 
larger than the geographic area it takes up. This is because cities make use of resources from outside 
their boundaries and dispose of waste outside their boundaries.

Ecological gift – A donation of ecologically sensitive land to environmental charities or to any level 
of government, in order to protect natural areas and leave a legacy for future generations. These 
donations are often eligible for special tax assistance (Canadian Wildlife Service 2006).

Ecosystem – Consists of living (i.e. plants, animals, micro-organisms etc.) and non-living (i.e. soil, 
climate, water etc.) elements that interact to form a working system, of which biodiversity is an 
integral part (Allaby 2005).

Ecosystem processes – The physical, chemical and biological actions or events that link organisms 
and their environment, for example decomposition, production (of plant or animal matter), nutrient 
cycling, and fluxes of nutrients and energy (GreenFacts 2001-2009). Many of these ecosystem 
processes provide direct services for humankind.

Ecosystem services – Ecosystem goods (such as food) and services (such as waste assimilation) 
represent the benefits human populations derive, directly or indirectly, from ecosystem processes 
(Costanza et al 1997). Ecosystem services are thus ecosystem products and processes that benefit 
human beings. For example, soil and water is purified as plants extract nutrients; plants stabilize 
soil with their roots, prevent soil erosion and so keep our rivers clean so that towns and cities 
may harvest clean water; nectar-eating insects pollinate crops as they move from flower to flower. 
Ecosystem services are often impossible or too expensive for humans to create artificially. Therefore 
humans are totally dependent on the Earth’s ecosystems and their biodiversity.

Edge effect – The larger the proportion of edge to area, the more vulnerable a natural area will be to 
external influences (e.g. agriculture).

Endemic/Endemism – A species or taxonomic group that is restricted to a particular geographic 
region (Allaby 2005). For example, a certain plant species may occur in a certain city and nowhere 
else in the world and is then said to be endemic to that city. Usually this refers to the species level 
of classification, but can also be, for example, a vegetation type.

Environmental Impact Assessment (EIA) – Environmental Impact Assessment (EIA) may be defined 
as a formal process used to predict the environmental consequences of any development project, 
plan or policy. EIA thus ensures that potential negative environmental impacts are identified and 
avoided or mitigated (or enhanced in the instance of beneficial impacts) at an early stage in the 
development planning and design. 

Environmental levies – Regulatory taxes applicable to the environment introduced to change 
behavior. Levies can be used as an enabling mechanism to raise revenue for biodiversity 
conservation, biodiversity initiatives and conservation activities (e.g. the purchase of significant 
conservation areas, management of conservation areas and restoration and rehabilitation).

Environmental overshoot – Scientists estimate that since the 1980s the Earth’s human population 
has used more resources and produced more waste per year than the planet has been able to 
regenerate. This phenomenon is known as environmental overshoot or ecological overshoot and 
is increasing year by year.

Environmental staff; Environmental management staff – In the case of local government, staff 
whose duties may include biodiversity conservation, but are typically more general and cover a 
range of others related to the environment and sustainability such as waste management, water 
management, climate change adaptation strategy etc.

Evolution – Inter-generational change to adapt to the environment. This is reflected by changes in the 
genetic make-up of organisms from one generation to the next as well as external characteristics 
and behavior. But these changes are usually only detectable after many generations have passed.

Fragmentation (of habitat or ecosystems) – Development (urbanization, agriculture etc.) takes 
place on land where natural ecosystems occur, and results in those ecosystems being split up 
into smaller pieces. This process is called fragmentation and it may have a serious impact on the 
ecosystem’s ability to function.

Genus – A taxonomic category used in biological classification that falls within the category of family 
but above the species level. Each genus includes species that are similar. For example Panthera is the 
genus that contains several species including lion (Panthera leo) and leopard (Panthera pardus).

Geographic Information System (GIS) – A computer database system used for storage, retrieval, 
mapping, and analysis of geographic data. GIS can be used to create digital maps through the 
presentation and visualization of data.

Governance – Management, especially as it pertains to policy.
Green bridge – A bridge that allows the passage of wildlife between natural areas over an obstacle 

such as a highway. In some cases these are built under the obstacle, in which case the word bridge 
might not be used.

Green roofs – Also known as green rooftops or rooftop gardens. These are roofs that have been laid 
with soil and landscaped with plants. This can improve the temperature regulation of the building 
as well as benefitting biodiversity and providing recreational space.

Green space – In the city context these are open spaces with naturally-occurring or landscaped 
vegetation. They can perform both a biodiversity conservation role as well as providing recreational 
space for citizens.

Ground-truthing – Cross-checking the validity of mapped information by visiting and investigating 
the locations themselves. For example, information on a map, which might have been made, using 
satellite imagery might indicate that a certain vegetation type is present at a certain locality: 
ground-truthing involves visiting that locality to check whether the map is correct.

Habitat –The specific natural environment of a plant or an animal, usually characterized by its physical 
and/or biotic properties. For example, the habitat of a frog might be a seasonal wetland, or even a 
particular depth of perennial pool.

Holistic – A holistic approach is an approach that takes all relevant aspects into consideration.

GLOSSARY
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Integrated Development Planning (IDP) – The South African system of Integrated Development 
Planning (IDP) is a process by which municipalities prepare 5-year strategic plans that are reviewed 
annually in consultation with communities and stakeholders. These plans seek to promote integration 
by balancing social, economic and ecological pillars of sustainability without compromising the 
institutional capacity required in the implementation, and by coordinating actions across sectors 
and spheres of government.

Incentives – A specific inducement designed and implemented to influence government bodies, 
business, non-governmental organizations, or local people to conserve biological diversity or to use 
its components in a sustainable manner. Incentive measures usually take the form of a new policy, 
law or economic or social program (Emerton 2000).

Integration – In the context of biodiversity in local government, this refers to the general acceptance 
across line functions that biodiversity needs to be considered in all relevant aspects of their work.

Invasive/Invader – Usually described at the species level. An invasive species (invader) is any plant 
or animal species whose establishment and spread outside of its natural range threatens (or has 
the potential to threaten) natural ecosystems, habitats or other species. Invasive species may cause 
economic or environmental harm, or even harm to human health. Invasive species are often, but not 
exclusively, species that have been introduced (by man) from elsewhere.

Line functions – Each department in a municipality can be seen as a set of line functions, from senior 
management down to junior staff along a particular function or division.

Local government – A level of government that is responsible for administering smaller areas than 
the national/federal government, and function within the geographical extent of a national/federal 
government. Local governments are generally responsible for the governance of cities.

Mainstreaming – Encompassing the process(es) by which environmental considerations are brought 
to the attention of organizations and individuals involved in decision making on the economic, 
social and physical development of a country (at national, sub-national and/or local levels), and 
the process(es) by which environment is considered in taking those decisions. (IIED Environmental 
Mainstreaming www.environmental-mainstreaming.org/about.html).

Management agreement – Legal contracts that local governments can enter into with conservation 
organizations or private landowners to undertake to manage their land in a specified way.

Market-based incentives – Measures intended to directly change relative prices and overcome market 
barriers. Applied to biodiversity, these are mechanisms to reach conservation objectives more 
cost-effectively through the creation of markets for ecologically sound management of biological 
resources and for the goods and services provided by biodiversity.

Media – Usually used to refer to television, radio, newspapers and magazines. ‘New media’ can refer to 
the Internet or Email. The term media can also refer to any communications channel.

Micro-organisms – Organisms (plants, animals and other forms of life) that are so small that they 
require a microscope to be seen.

Millennium Development Goals (www.un.org/millenniumgoals/) – Goals set at the United 
Nations Millennium Summit in 2000. World leaders from all 191 member states pledged, by 2015, 
to: halve extreme poverty and hunger; achieve universal primary education; promote gender equality 
and empower women; reduce under-five mortality by two thirds; reduce maternal mortality by three 
quarters; reverse the spread of major diseases, including aids and malaria; ensure environmental 
sustainability; and, develop a global partnership for development.

Mitigation (e.g. climate change) – To make something less severe. In the context of this Guidebook 
this refers mostly to climate change, for example strategies to mitigate climate change are strategies 
that will render its effects less severe.

Municipality – See ‘local government’.
Native/indigenous – In the biodiversity context usually used in reference to species. A native or 

indigenous species is a species that historically occurs in a particular area. For example, the koala 
bear is native, or indigenous, to Australia.

Network – In the context of this Guidebook, ‘network’ usually refers to one of two things: a) an 
ecological (biodiversity) network (refer to above); or b) a more conventional network, in this case of 
cities working together to improve biodiversity management on a global scale.

Non-native/exotic/alien – In the biodiversity context usually used in reference to species. A non-
native or alien species is a species that is found in a place where it does not historically occur. 
For example the red-eared slider terrapin is alien to Europe (it is a North American species). Alien 
species may have the potential to become invasive.

Nutrient loading – The quantity of nutrients entering an ecosystem in a given period of time.
Officials – People employed in public office such as local government. Officials differ from elected 

officials (also called councilors) who are usually appointed by ballot or vote.
Open space/s – In the city context this refers to largely undeveloped public or private land, which may 

support biodiversity or have the potential to support biodiversity, for example parks, recreational 
areas, land for urban agriculture, and even neglected land.

Ordinance – see ‘bylaw’.
Organism – Any individual life form that can react to stimuli, reproduce, grow, and maintain itself, for 

example virus, fungus, plant, animal.
Park – In the city context this usually refers to green public open space. Parks can be biodiverse or 

simply ‘green’, for example in the case of mowed lawns with a small number of trees for shade.
Partnership – In the urban biodiversity context this refers to mutually beneficial relationships between, 

for example, local government and a conservation organization that operates locally. Their purpose 
is to improve and enhance management.

Perverse incentive – A form of incentive, which has an unintended and undesirable effect, that is 
against the interest of the incentive makers. Perverse incentives by definition produce negative 
unintended consequences.

Phytocapping – Phytocapping involves covering full landfill sites with soil and planting trees. The 
purpose of any landfill cover is to reduce the percolation of water into the landfill and groundwater 
supply, and to control the emission of gases from closed waste containment facilities.

Practitioners – A person who practices a particular profession or activity (Compact Oxford English 
Dictionary). In the case of local government this word is used interchangeably with ‘official’.

Procurement – In the context of the Guidebook this refers to the selecting and purchasing of goods 
and services. This is of course done by local government and can be done in such a way that 
biodiversity-friendly options are favored.

Public participation – Any process which involves the public in problem-solving or decision making 
and that uses public input to make better decisions. For the purpose of this Guidebook, it also refers 
to participation in biodiversity conservation and management activities.

Rate rebate – A discount on municipally established rates.
Recognition and local award schemes – Institutional measures that assist participation with, and 

understanding of, various incentive mechanisms and programs by providing public recognition, 
acknowledgment, encouragement and awards for conservation activities.

Resilience – In the context of ecosystems, this refers to an ecosystem’s ability to maintain, or return to, 
its original state following disturbance (e.g. fire, climate change).

Restoration – In the biodiversity context this refers to returning an area back to its natural state by, for 
example, re-planting native vegetation. It is also relevant when it refers to the repairing of buildings, 
as this can be done in such a way to benefit biodiversity.

Revolving Funds – An account established to finance a continuing cycle of operations through 
amounts received. Revolving funds can be used to finance biodiversity conservation through the 
purchase of conservation worthy land.

Riparian – Related to a river bank. For example, riparian vegetation is vegetation growing along the 
river bank.

Sequestration (carbon) – The process by which plants take in carbon dioxide gas and convert it into 
solid carbon as part of their structural components, as they grow.

Servitude – Rights established through law that grant use of another’s property for a particular use.
Species – One of the basic units of biological classification, a species is often defined as a group of 

living things that are capable of interbreeding and producing fertile offspring.
Stakeholders – People who have an interest or stake in the decisions being made by an organization, 

or anyone affected by those decisions (Nowicki et al 2005). Understanding what stakeholders 
think, what motivates them and how they relate to each other is vital to ensure positive  
and lasting change.

Stewardship – Personal responsibility for taking care of things that a person does not own (e.g. 
natural resources) both for oneself and for future generations.

Strategy and action plan – In the biodiversity context a relatively long-term plan to map out 
what will be done to improve biodiversity management. The strategy component describes broad 
approaches while the action plan details timelines, people responsible, budget requirements, etc.

Sustainability – Development and maintenance based on the use of resources that can be replaced 
or renewed and therefore not depleted. Economic development is sustainable only if it takes into 
account the limited resources of the biosphere.

Sustainable ecotourism – Sustainable ecotourism is distinct from traditional nature tourism 
and adventure travel, as it provides funds for preserving land and water resources and the 
biodiversity they support. It aims to minimize environmental and cultural impacts, incorporates 
ecologically sensitive architecture and land use design, and offers local people opportunities  
for economic development.

Sustainable procurement – The responsible spending of public money on products and services that 
encourage sustainable development. It also involves systematically integrating environmental and 
social considerations into all procurement activities.

Taxon (pl. taxa) – A group of organisms of any taxonomic rank, for example family, species, genus 
(Allaby 2004).

Taxonomy – The scientific classification of organisms (Allaby 2004).
Topography – The configuration of a surface including its relief and the position of its natural and 

man-made features.
Vegetation type – A classification of vegetation according to origin, appearance, and functional 

characteristics, for example forest, wetland, etc., which is characterized further into, for example 
boreal forest, tropical forest etc., and can be even more specific, for example within tropical forests, 
mangrove, thorn forest, etc.

Viable population – A population of organisms of a particular species in the wild that is capable 
of maintaining itself over a period of time, and is therefore stable in terms of population size and 
genetic variability, and able to avoid extinction.

Watershed – See ‘catchment’.
 


