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About this document

The Principles on Biodiversity Offsets and accompanying supporting materials1 such as these Appendices2 to 
the Biodiversity Offset Design Handbook have been prepared by the Business and Biodiversity Offsets 
Programme (BBOP) to help developers, conservation groups, communities, governments and financial 
institutions that wish to consider and develop best practice related to biodiversity offsets. They were 
developed by members of the BBOP Secretariat and Advisory Committee3 during the first phase of the 
programme’s work (2004 – 2008), and have benefited from contributions and suggestions from many of the 
200 people who registered on the BBOP consultation website and numerous others who have joined us for 
discussions in meetings.

The Advisory Committee members support the Principles and commend the other working documents to 
readers as a source of interim guidance on which to draw when considering, designing and implementing 
biodiversity offsets. Best practice in biodiversity offsets is still in its infancy, and the concepts and 
methodologies presented here need to be further discussed, developed, tested and refined based on more 
practical experience and broad debate within society.

All those involved in BBOP are grateful to the companies who volunteered pilot projects in this first phase of 
our work and for the support of the donors listed overleaf, who have enabled the Secretariat and Advisory 
Committee to prepare these documents.

BBOP is embarking on the next phase of its work, during which we hope to collaborate with more individuals 
and organisations around the world, to test and develop these and other approaches to biodiversity offsets 
more widely geographically and in more industry sectors. BBOP is a collaborative programme, and we 
welcome your involvement. To learn more about the programme and how to get involved please:

See: www.forest-trends.org/biodiversityoffsetprogram/

Contact: bbop@forest-trends.org

                                               

1 The BBOP Principles, interim guidance and resource documents, including a glossary, can be found at: 
www.forest-trends.org/biodiversityoffsetprogram/guidelines/. To assist readers, a selection of terms with an entry in the BBOP 
Glossary has been highlighted thus: BIODIVERSITY OFFSETS. Users of the Web or CD-ROM version of this document can move their 
cursors over a glossary term to see the definition.

2 This paper was prepared by Susie Brownlie, Jo Treweek and Kerry ten Kate with contributions from Jon Ekstrom, Theo Stephens, 
Toby Gardner, David Parkes and other individuals cited in the various Appendices.

3 The BBOP Advisory Committee currently comprises representatives from: Anglo American; Biodiversity Neutral Initiative; BirdLife 
International; Botanical Society of South Africa; Brazilian Biodiversity Fund (FUNBIO); Centre for Research-Information-Action for 
Development in Africa; City of Bainbridge Island, Washington; Conservation International; Department of Conservation New Zealand; 
Department of Sustainability & Environment, Government of Victoria, Australia; Ecoagriculture Partners; Fauna and Flora 
International; Forest Trends; Insight Investment; International Finance Corporation; International Institute of Environment and 
Development; IUCN, The International Union for the Conservation of Nature; KfW Bankengruppe; Ministry of Ecology, Energy, 
Sustainable Development, and Spatial Planning, France; Ministry of Housing, Spatial Planning and the Environment, The 
Netherlands; National Ecology Institute, Mexico; National Environmental Management Authority, Uganda; Newmont Mining 
Corporation; Private Agencies Collaborating Together (Pact); Rio Tinto; Royal Botanic Gardens, Kew; Shell International; Sherritt 
International Corporation; Sierra Gorda Biosphere Reserve, Mexico; Solid Energy, New Zealand; South African National Biodiversity 
Institute; Southern Rift Landowners Association, Kenya; The Nature Conservancy; Tulalip Tribes; United Nations Development 
Programme (Footprint Neutral Initiative); United States Fish and Wildlife Service; Wildlife Conservation Society; Wildlands, Inc.; 
WWF; Zoological Society of London; and the following independent consultants: Susie Brownlie; Jonathan Ekstrom; David Richards; 
Marc Stalmans; and Jo Treweek.

During Phase 1 of BBOP, the BBOP Secretariat was served by Forest Trends, Conservation International and the Wildlife 
Conservation Society.
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We thank those organisations that have provided financial support for BBOP’s work4: the Alcoa Foundation; 
Anglo American; City of Bainbridge Island, Washington, USA; Conservation International; Department for 
International Development, United Kingdom; Department of the Environment, Water, Heritage and the Arts, 
Australia; Forest Trends; International Finance Corporation; KfW Bankengruppe; Ministry of Housing, Spatial 
Planning and the Environment, The Netherlands; Newmont Mining Corporation; the Richard and Rhoda 
Goldman Fund; Rio Tinto; Shell International; Sherritt International Corporation; Solid Energy New Zealand; 
the Surdna Foundation; the United Nations Development Programme/Global Environment Facility; United 
States Agency for International Development5; and Wildlife Conservation Society.

                                               

4 Endorsement of some or all of the BBOP documents is not implied by financial support for BBOP’s work.

5 This document is made possible in part by the generous support of the American people through the United States Agency for 
International Development (USAID). The contents are the responsibility of Forest Trends, Conservation International and the Wildlife 
Conservation Society and do not necessarily reflect the views of USAID or the United States Government.
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Contents

The BBOP Offset Design Handbook presents information on a range of issues, approaches, methodologies 
and possible tools from which OFFSET PLANNERS can select the approaches best suited to their individual 
circumstances when designing a biodiversity offset. It describes a generic process that offset planners could 
use in designing a biodiversity offset, from initial conception of a development project to the selection of offset 
sites and activities. This involves describing the project; exploring the policy context; engaging stakeholders; 
undertaking biodiversity surveys and applying the MITIGATION HIERARCHY; quantifying RESIDUAL IMPACTS; 
identifying and comparing potential offset sites; calculating CONSERVATION GAINS for preferred offset sites; and 
deciding upon the final scope, scale, nature and location of offset.

This companion volume of Appendices does not aim to provide comprehensive coverage of offset 
methodologies, but instead to offer readers a summary of a sample of approaches relevant to biodiversity 
offsets and some references on them for further reading. Some approaches are required or recommended by 
government policies; some are the subject of the lending requirements of banks; some are still under 
development (the approach adapted and tested by BBOP in its pilot projects, REMEDE, the New Zealand 
Risk Index Method and Averted Risk Formulae) and some other supportive or supplementary methodologies.

The following aspects of each approach or methodology are described where relevant (since some of the 
approaches or methodologies are not specific to offset design, it is not possible in all cases to provide 
information on every aspect):

� The target or subject of biodiversity offsets (e.g. threatened species, wetlands, ECOSYSTEM SERVICES, etc.);

� Offsets in the mitigation hierarchy;

� The upper and lower thresholds for considering biodiversity offsets (i.e. offsets would not be considered 
above the ‘upper threshold’ or below the ‘lower threshold’);

� The desired or required outcome of biodiversity offsets;

� Options that could be considered for biodiversity offsets (e.g. land, management, restoration, 
compensatory payment, etc.);

� Offset methodology, including the basis and CURRENCY used to calculate BIODIVERSITY LOSS at the IMPACT 
SITE and GAIN through offset(s), consideration of landscape level and site selection in planning and locating 
the offset, and the use of any MULTIPLIERS or ratios to address uncertainty or risk;

� Biodiversity offsets in relation to ecosystem services (e.g. provisioning, cultural, regulating, supporting 
services);

� Stakeholder or interested and affected party engagement;

� Implementation, including timing, duration, management and any checks on effectiveness; and,

� Broad comments on the level of information, time and expertise that the methodology (i.e. where 
relevant) would require.
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Appendix A: Approaches and 
methodologies in use and / or 
available as drafts, and associated
policy requirements

A.1  US wetlands compensatory mitigation (see also Appendix A.3)
The primary law conserving wetlands in the United States is the Clean Water Act (CWA), passed in 1972. 
Section 404 authorises the Secretary of the Army to “issue permits, after notice and opportunity for public 
hearings for the discharge of dredged or fill material into navigable waters at specified disposal sites”. These 
permits, administered principally through the Army Corps of Engineers (the Corps) and known as ‘404 
permits’, ‘wetland permits’, or ‘Corps permits’, are the cornerstone of federal efforts to encourage protection 
of wetland resources through market-based means.

This is the most mature of the offset frameworks, having been initiated in the 1970s. The policy objective is to 
offset unavoidable adverse impacts to wetlands through compensatory mitigation that replaces wetland 
functions and values. Federal guidance on wetland mitigation banking was issued in 1995, and policy 
development continues under the auspices of the Federal Interagency Mitigation Workgroup. On March 31, 
2008, the U.S. Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers (the Corps) 
announced innovative new regulatory standards that supersede the 1995 guidance. These new standards are 
designed to promote NO NET LOSS of wetlands by improving wetland restoration and protection policies, 
increasing the effective use of wetland mitigation banks and strengthening the requirements for the use of 
in-lieu fee mitigation.

Useful references

2008 Compensatory Mitigation Regulations: Department of Defense (Department of the Army, Corps of 
Engineers 33 CFR Parts 325 and 332) Environmental Protection Authority (40 CFR Part 230 Compensatory 
Mitigation for Losses of Aquatic Resources); Federal Register 10 April 2008. For more information see: 
http://www.epa.gov/wetlandsmitigation/

See also: Appendix A.3.
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A.2 US Fish and Wildlife Services: Habitat Evaluation Procedures
Habitat Evaluation Procedures (HEP) were developed by the United States Fish and Wildlife Service in 
response to numerous legal mandates in the United States requiring that impact assessments should quantify 
the extent and status of natural resource components, their susceptibility to loss, and the implications of 
development alternatives and mitigation measures on those components. The procedure was drawn up for 
use by regulators and ecologists. In the HEP Handbook (US Fish and Wildlife Service 1980), it is stated that 
“‘Application of Habitat Units (the principal units of comparison in HEP) includes impact assessments, 
compensation studies and human use analyses. In such analyses, one HU lost for a species must be directly 
comparable to one HU gained for that species”. HEP attempts to quantify habitat value for selected wildlife 
species based on the assumptions that these species are relative indicators of habitat value. The HEP is also 
seen as a habitat based approach to the design and implementation of mitigation for key species. It can also 
be applied as a quantitative approach to designing offsets for individual species, although it was not 
specifically designed for this purpose.

HEP combines theoretical knowledge of a species’ habitat needs with field survey to document the quantity 
and quality (in terms of carrying capacity) of habitat available and to compare it with ‘ideal’ or ‘optimum’ 
conditions. It can be used to compare the relative value of different areas for a selected wildlife species at a 
given point in time or to compare the relative value of the same area at different times. HEP addresses habitat 
availability and carrying capacity for selected evaluation species and do not address changes in species 
composition of BIOTOPES. It is based on the assumption that certain habitat variables can be measured (e.g. 
vegetation height) which are strongly correlated with the ability of an area to support a given species. 
Measurements of these variables are used to derive numerical habitat suitability indices (HSIs) which range 
from 0.0 to 1.0 and can be multiplied by the area of available habitat to obtain Habitat Units (HUs). The 
reliability of the method depends strongly on the ability of the practitioner to assign an accurate HSI and to 
identify clear relationships between carrying capacity and specific environmental variables. HUs do not 
represent a proven cause-and-effect relationship and are not an actual physical parameter that can be seen in 
the field, but reflect a hypothesis of species-habitat relationships.

Useful reference

US Fish and Wildlife Service (1980). Habitat Evaluation Procedures (HEP). ESM 102. Division of Ecological 
Services, Department of the Interior, Washington D.C.
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A.3 US wetland and stream assessment methods in practice
After thirty years of experience with wetland and conservation banking, the United States is home to perhaps 
the world’s most comprehensive set of methods for assessing projects’ impacts and offsets’ gains on 
wetlands, streams and listed endangered species. Concerning wetland mitigation, over 40 assessment 
methodologies are listed in Bartoldus (1999) and a compendium on stream assessment methodologies lists 
51. Many of these assessment methodologies involve rigorous and repeatable frameworks for analysis of 
wetland and stream functionality that involve, and can demonstrate, consistent application not only at impact 
and offset sites, but across many projects. They allow practitioners in the field to use rapid assessment 
methods to come to consensus on the BASELINE status of sites and also on projects’ impacts and offsets’ 
conservation GAINS using rapid protocols. 

However, in the large majority of cases (and the US authorities process some 70,000 to 80,000 decisions on 
wetland and stream mitigation a year), loss / gain calculations are based on the acres of land impacted, 
coupled with a simple ratio and sometimes with an approximate estimate of the acres’ condition, based on 
expert review. For instance, an ecologist working for a regulatory agency might verify the assessment of the 
project developer’s consultant, and might categorise the project’s residual impact as ‘impact on 5 acres of 
medium quality wetland’. The characterisation of the wetland in question as ‘medium quality’ would be based 
on the individual’s best professional judgement as an expert, and may be based on an overall impression on a 
field visit, or on their assessment of the condition of a list of key characteristics of a wetland of that type. The 
ecologist would likely be familiar with the wetland type concerned along a disturbance gradient from highly 
disturbed to what is known as the ‘reference standard’, in optimum condition, and able to make a rapid 
assessment as to whether the impact or offset site was of high, medium or low quality.

Simple ratios are applied by the regulators to the areas impacted to arrive at the scale of the offset required of 
the developer, according to the method used and the specific circumstances of the case. For instance, if the 
offset (‘compensatory mitigation’ in US parlance) involves ‘restoration’, and the impact was on 5 acres of 
wetland, the regulator may require restoration of 8 or 10 acres (typically using ratios between 1:1 and 2:1). 
While if the offset involves ‘preservation’, the regulator would only allow partial credit for the offset and might 
require conservation of 30 acres (typically using ratios up to 10:1).

1. Restoration means the manipulation of the physical, chemical, or biological characteristics of a site with 
the goal of returning natural / historic functions to a former or degraded aquatic resource. For the purpose 
of tracking NET GAINS in an aquatic resource area, restoration is divided into two categories: re-
establishment and rehabilitation.

a. Re-establishment means the manipulation of the physical, chemical, or biological characteristics of a 
site with the goal of returning natural / historic functions to a former aquatic resource. Re-
establishment results in rebuilding a former aquatic resource and results in a gain in aquatic resource 
area and functions.

b. Rehabilitation means the manipulation of the physical, chemical, or biological characteristics of a site 
with the goal of repairing natural / historic functions to a degraded aquatic resource. Rehabilitation 
results in a gain in aquatic resource function, but does not result in a gain in aquatic resource area.

2. Enhancement means the manipulation of the physical, chemical, or biological characteristics of an 
aquatic resource to heighten, intensify, or improve a specific aquatic resource function(s). Enhancement 
results in the gain of selected aquatic resource function(s), but may also lead to a decline in other aquatic 
resource function(s). Enhancement does not result in a gain in aquatic resource area.
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3. Establishment (creation) means the manipulation of the physical, chemical, or biological characteristics 
present to develop an aquatic resource that did not previously exist at an upland site. Establishment 
results in a gain in aquatic resource area and functions.

4. Preservation means the removal of a threat to, or preventing the decline of, aquatic resources by an 
action in or near those aquatic resources. This term includes activities commonly associated with the 
protection and maintenance of aquatic resources through the implementation of appropriate legal and 
physical mechanisms. Preservation does not result in a gain of aquatic resource area or functions.

The approach taken and replacement ratios vary around the country. For instance, the states of South 
Carolina, Georgia and Florida use standard assessment tools that are quantitative or semi-quantitative and go 
beyond the basic assessment of area of impact and best professional judgement as to quality. And the 
preservation ratio in Ohio is 2:1, while in Michigan is it 10:1. 

Countrywide, it is common for smaller projects to rely on acres as a surrogate for functional level and quality, 
either because there are no rapid assessment tools available or the impacts are so small that the more 
detailed approaches are not practicable. Functional assessment tools with more objective and detailed 
METRICS tend to be used for larger projects and the trend nationwide is towards using them more regularly.

As well as varying geographically and according to the scale of the project, the assessment methods vary 
according to the nature of the habitat affected. There is panoply of wetland assessment tools tailored to 
different wetland types in different parts of the country, and a similar range of methodologies has more 
recently been developed for impacts on streams. The aim for these tools is that they are robust, rapid to apply 
and usable by a variety of people who are not experts in the ecology of the site in question. 

The more rigorous approaches provide better quality results, but take more time, resources and expertise. 
They tend to be used in two circumstances: (a) where the scope and scale of the likely project impact is large, 
the agencies are likely to scrutinise the project more closely and ask for better data and (b) consultants 
working for project proponents know they are likely to be asked to present such detailed information, so they 
elect to use more quantitative methods. 

It is interesting to note that developers sometimes choose to use the more rigorous methods because these 
may result in a substantially more modest offset investment than if a purely area-based approach was used. 
For instance, if the project will have an impact on 20,000 acres, but the impact will only be small, it is in the 
interests of the developer to quantify the impact using a more detailed metric than area alone, since a small 
offset creating significant conservation gains on (for instance) 5,000 acres may demonstrably offset the small 
impacts spread across a big area. This will likely be a much more cost effective outcome for the developer 
than purchasing and conserving 20,000 acres, and it may create more valuable CONSERVATION OUTCOMES, 
too. Indeed, since 1990 and again in 2008, the regulations have affirmed that an acceptable outcome is for a 
good functional assessment to demonstrate that NO NET LOSS can be achieved by conserving an area that is 
smaller than the impact area.

Could the US methods be used by practitioners outside the USA? Some methods could easily be adapted for 
use around the world in the design of voluntary offsets. However, the challenge is in identifying, among the 
plethora available, which assessment methodology might be suited to the circumstances of the case. The 
2004 EPA review (noted below) could be useful for those interested in identifying methodologies most suited 
to their circumstances.
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Sources

� Pers. comm. Hough, Environmental Scientist, EPA, Oct 2008.

� http://www.mitigationactionplan.gov/links.html

� 2004 EPA review of commonly used wetland assessment protocols: 
http://www.epa.gov/owow/wetlands/monitor/RapidMethodReview.pdf

� 2003 Compendium of Stream Assessment Protocols: 
http://www.mitigationactionplan.gov/stream%20comp%20page.htm

� Bartoldus, C.C. 1999. A Comprehensive Review of Wetland Assessment Procedures: A Guide for Wetland 
Practitioners. Environmental Concern, Inc., St. Michaels, Maryland.

� King, D.M. and Price, E.W. 2007. Developing Defensible Wetland Mitigation Ratios: Standard tools for 
“scoring” wetland creation, restoration, enhancement, and conservation. University of Maryland Center for 
Environmental Science, A report prepared for NOAA, Office of Habitat Protection, Silver Spring, MD; 
February, 2007. 

� King, D.M. and Price, E.W. 2004. Developing Defensible Wetland Mitigation Ratios: A Companion to the 
Five-Step Wetland Mitigation Ratio Calculator. University of Maryland, Center for Environmental Science; a 
report prepared for the NOAA, Habitat Protection Division, September 30, 2004.

� McKenney, B. 2005. Environmental Offset Policies, Principles, and Methods: A Review of Selected 
Legislative Frameworks. Biodiversity Neutral Initiative.

� As examples, Georgia’s and South Carolina’s Standard Operating Procedures and Florida’s Uniform 
Mitigation Assessment Method, all used to evaluate impact and offset sites, can be found at:

http://www.sas.usace.army.mil/Compensatory.htm

http://www.sac.usace.army.mil/?action=permits.forms

http://www.dep.state.fl.us/water/wetlands/mitigation/umam.htm

� Source for definitions of restoration (including re-establishment and rehabilitation), enhancement, 
establishment and preservation: 33 CFR 332.2 (Corps Regs) and 40 CFR 230.92 (EPA Regs).
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A.4 Birds and Habitats Directives
Special Areas of Conservation (SAC) designated under the Habitats Directive, together with the Special 
Protection Areas (SPA) designated under the Birds Directive, make up the Natura 2000 network for nature 
conservation. Each Member State of the European Community is to identify and designate these areas. 
The policy goal is to maintain the overall (ecological) coherence of the sites.

Useful reference

European Commission, Environment DG. 2002. Assessment of Plans and Projects Significantly affecting 
Natura 2000 Sites. Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats Directive 
92/43/EEC. November 2001. Impacts Assessment Unit, School of Planning, Oxford Brookes University. 
ISBN 92-828-1818-7. Available at: 
http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/natura_2000_assess_en.pdf
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A.5 European Liability Directive
The European Union (EU) Environmental Liability Directive (2004/35/E2 21 April 2004) goes beyond existing 
national and European Commission environmental protection legislation by establishing a framework of 
environmental liability requiring the prevention and, where that fails, remediation of various categories of 
environmental damage. The directive refers to damage that has significant adverse effects on achieving or 
maintaining favourable conservation status of species and NATURAL HABITATS protected under EU legislation. 
Biodiversity damage is required to be remedied by returning the environment to its baseline condition; in the 
case of damage to land, the risk to human health must be removed. If the harm to biodiversity cannot be 
reversed, then 'complementary remediation' by improvement of a similar resource or service may be required 
to be undertaken to the extent the original resource cannot be fully restored. 'Compensatory remediation' may 
also be required to compensate society for the loss or enjoyment of the resource or service.
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BBOP – Biodiversity Offset Design Handbook: Appendices

A.6 Victoria (Australia): habitat hectares method
This method was first elaborated during the public consultation phase for the Victorian Native Vegetation 
Management Framework as one of several improvements in identifying priorities and quantifying outcomes for 
the protection of native vegetation on private land, and was subsequently endorsed by the Victorian 
Government (Department of Natural Resources and the Environment 2002, in Parkes et al. 2003). The 
approach was drawn up for use by regulators and investors, particularly by agency and consultant ecologists 
working within these processes.

The Framework represents a landscape approach to planning native vegetation management. Goals for 
native vegetation management are based on biodiversity, land and catchment protection and are set within 
the context of bioregions and implemented by Catchment Management Authorities, the State Department and 
Local Government. The conservation significance of a patch of vegetation (from Very High to Low) is 
determined according to: the conservation status of vegetation types present; the quality of the vegetation; the 
conservation status of species present (and the potential habitat value) and other recognised site-based 
criteria. The Framework provides a strong focus on the protection and net improvement of higher conservation 
significance vegetation and a flexible but accountable approach for lower conservation significance vegetation 
to enable landholders to move towards more sustainable land use options. The method has been designed 
specifically in a native vegetation management context; it is recognised that the conservation of many fauna 
species is influenced by factors other than vegetation as physical habitat (for example, predation by invasive 
mammals, ABIOTIC habitat features such as rocks and roosting sites) and these additional considerations will 
need to be taken into account.

Useful references

Parkes, D., Newell, G. and Cheal, D. 2003. Assessing the quality of native vegetation: the ‘habitat hectares’ 
approach. Ecological Management and Restoration Vol 4 Supplement.

Victoria Department of Natural Resources and Environment. 2002. Victoria’s Native Vegetation Management 
– A Framework for Action. Available from: 
http://www.dse.vic.gov.au/CA256F310024B628/0/C2E5826C9464A9ECCA2570B400198B44/$File/Native
+Vegetation+Management+-+A+Framework+for+Action.pdf
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BBOP – Biodiversity Offset Design Handbook: Appendices

A.7 Western Australia: Net Environmental Benefit
This approach was first broadly described in 2006 by Western Australia’s Environmental Protection Authority 
(EPA) in its Position Statement No. 9 on Environmental Offsets. Subsequently in 2008, specific Guidance on 
Biodiversity Offsets (No. 19) was made available by the EPA.

The EPA focuses on protecting critical (the State’s most important) environmental assets and high value 
assets (see EPA 2006 page 19; and Final Guidance No.19 published in September 2008). Position 
Statement No. 9 defined a broad list of ‘critical’ assets. In this context, environmental offsets are defined as 
environmentally beneficial activities undertaken to counterbalance an adverse environmental impact and 
achieve a ‘net environmental benefit’ (EPA 2008).

Useful references

EPA. 2006. Position Statement No. 9. Environmental Offsets. January 2006. Environmental Protection 
Authority, Western Australia. 

EPA. 2008. Guidance for the Assessment of Environmental Factors (in accordance with Environmental 
Protection Act 1986). No. 19. Environmental Offsets – Biodiversity. September 2008. Environmental 
Protection Authority, Western Australia. Available at: 
http://www.epa.wa.gov.au/docs/2783_GS19OffsetsBiodiv18808.pdf
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BBOP – Biodiversity Offset Design Handbook: Appendices

A.8 South Australia: Significant Environmental Benefit (SEB) 
methods
The first edition of the South Australian Strategic Plan (SASP)6, an overarching State policy document, 
included a target that all clearance of native vegetation would be offset by a significant biodiversity GAIN. The 
target was based on the premise that clearance of native vegetation will result in the further loss (even 
temporary) of habitat, biodiversity and environmental values in a landscape that has been substantially 
modified by European settlement. The provisions for offsets also support other SASP targets including no 
species loss. The main legislative mechanism to require significant environmental gains in South Australia is 
the Native Vegetation Act, 1991. This Act requires that a significant environmental benefit is attained in lieu of 
the clearance of native vegetation. The method was developed for use by government ecologists and 
environmental consultants when assessing the impacts of proposed projects in the agricultural, mining, 
property / housing development and infrastructure industries.

Amendment to native vegetation legislation will shortly be introduced to State Parliament that will provide, in 
limited circumstances, that an SEB offset may be achieved outside of the region of impact. The proposed 
amendments recognise that it may be desirable to undertake restoration or revegetation of habitat that will 
support threatened species recovery, and that this might be achieved where it is most needed anywhere in 
the state. 

                                               

6 See http://www.stateplan.sa.gov.au/.
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BBOP – Biodiversity Offset Design Handbook: Appendices

A.9 Western Cape of South Africa’s Draft Provincial Guideline
The Western Cape province of South Africa harbours many restricted range threatened ecosystems and 
species of global significance which require careful policy to protect from cumulative encroachment. In the 
province’s Provincial Guideline on Biodiversity Offsets, OFFSET RATIOS have been determined primarily in 
relation to the proportion of habitat remaining and its THREAT STATUS. The initial CURRENCY is hectares of 
ECOSYSTEM TYPE adjusted according to ecosystem status (threat level). Offset ratios are intended to prevent 
significant decline in level of endangerment or threat and to ensure that offsets make a commensurate 
contribution to meeting conservation targets for the affected ecosystem. 

Useful reference

Department of Environmental Affairs and Development Planning. 2007. Provincial Guideline on Biodiversity 
Offsets. Republic of South Africa, Provincial Government of the Western Cape, Department of Environmental 
Affairs & Development Planning, Cape Town. Available at: 
http://www.capegateway.gov.za/Text/2007/3/pgwcoffsetsguidelinedraft_5march_07.pdf
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BBOP – Biodiversity Offset Design Handbook: Appendices

Appendix B: Approaches relevant to 
biodiversity offsets by banks

A number of financing institutions have developed, or are currently in the process of developing, operational 
or safeguard policies on, amongst others, the environment and its biodiversity. This appendix presents a 
summary of the policies of three major financing institutions as an indication of the main trends in the 
requirements of borrowers for dealing with biodiversity.

B.1  World Bank Operational Policy 4.04: Natural Habitats
World Bank projects and activities are governed by Operational Policies10, which are designed to ensure that 
they are economically, financially, socially and environmentally sound. The Bank’s Safeguard Policies include 
Environmental Assessments (EA) and policies designed to prevent unintended adverse effects on third parties 
and the environment. Specific safeguard policies address NATURAL HABITATS (OP 4.04), pest management, 
cultural property, involuntary resettlement, indigenous peoples, the safety of dams, projects on international 
waterways, and projects in disputed areas. OP 4.04 addresses mitigation of impacts on biodiversity. There is 
overlap between the Bank’s Operational Policy 4.04 and 4.10 (Indigenous Peoples) with regard to the 
potential values of impacted biodiversity. These Operational Policies must be seen in relation to the 
Operational Policy on Environmental Assessment (OP 4.01). 

The Team Leader identifies any natural habitat issues, including any significant conversion or degradation that 
would take place under the project, as well as any other forms of mitigation measures proposed, in the initial 
Project Information Document (PID) and in the early versions of the Environmental Data Sheet. Updated PIDs 
reflect changes in the natural habitat issues. The Project Appraisal Document indicates the types and 
estimated areas (in hectares) of affected natural habitats; the significance of the potential impacts; the 
project’s consistency with national and regional land use and environmental planning initiatives, conservation 
strategies and legislation; and the mitigation measures planned.

                                               

10 See http://go.worldbank.org/WTA1ODE7T0.
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BBOP – Biodiversity Offset Design Handbook: Appendices

B.2  International Finance Corporation’s Performance Standard 6: 
Biodiversity Conservation and Sustainable Natural Resource 
Management
The International Finance Corporation (IFC) has a number of Performance Standards on Social and 
Environmental Sustainability. Based on the assessment of risks and impacts and the vulnerability of the 
biodiversity and the natural resources present, the requirements of Performance Standard 6 (PS6) are applied 
to projects in all habitats, whether or not those habitats have been previously disturbed and whether or not 
they are legally protected.

In order to avoid or minimise adverse impacts to biodiversity in the project’s area of influence, the client will 
assess the significance of project impacts on all levels of biodiversity genetic, species, or ecosystem level, as 
an integral part of the Social and Environmental Assessment process. The Social and Environmental Impact 
Assessment (S&EA) process is a way to identify, predict and assess the type and scale of potential 
biodiversity impacts, and opportunities to benefit conservation, associated with any business activities or 
projects. Biodiversity assessment should begin as early as possible, as effective assessment of the 
biodiversity characteristics of an area – and the potential impacts – may require months or even years, to 
account for seasonal and migration issues. Early attention to biodiversity issues means that potential impacts 
can be identified and avoided or mitigated in the earliest stages of planning. 

There is overlap between the PS6, and Standards 7 (Indigenous Peoples) and 8 (Cultural Heritage) with 
regard to the potential values of impacted biodiversity. All of these standards must be seen in relation to 
Performance Standard 1 on Social and Environmental Assessment and Management Systems.

It is useful to note that the IFC and World Bank standards are consistent and fully aligned in terms of their 
environmental and social objectives, but the IFC's Performance Standards are tailored to the role and 
responsibilities of the private sector. The IFC Performance Standards, revised in 2006, have been 
incorporated into revised EQUATOR PRINCIPLES, so as to provide a single, consistent standard for private sector 
project financing. The Equator Principles were first launched in June 2003 with the goal of ensuring that 
projects financed by participating financial institutions were developed in a manner that is socially responsible 
and reflective of sound environmental management practices. The aim of these Principles is to avoid where 
possible negative impacts on project-affected ecosystems and communities; where impacts are unavoidable, 
they should be reduced, mitigated, and / or compensated for appropriately. The Principles have been adopted 
by more than sixty financial institutions (as of April 2009), known as the Equator Principles Financial 
Institutions (EPFIs).

Useful reference

IFC. 2006. Performance Standards on Social and Environmental Sustainability
(see www.ifc.org/ifcext/sustainability.nsf/Content/EnvSocStandards).
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B.3 European Bank for Reconstruction and Development’s 
Performance Requirement 6: Biodiversity Conservation and 
Sustainable Management of Living Natural Resources
In May 2008 the European Bank for Reconstruction and Development (EBRD) adopted a new Environmental 
and Social Policy to replace its former Environmental Policy. The new policy is accompanied by ten 
Performance Requirements which outline the social and environmental responsibilities and specific practices 
that EBRD clients must follow with respect to a range of issues including labour, community health and safety, 
indigenous peoples, biodiversity, resettlement, protection of natural resources and cultural heritage.

Performance Requirement (PR) 6 addresses BIODIVERSITY CONSERVATION and sustainable natural resource 
management. The objectives of PR 6 are: to protect and conserve biodiversity; to avoid, minimise and 
mitigate impacts on biodiversity and offset significant RESIDUAL IMPACTS, where appropriate, with the aim of 
achieving NO NET LOSS or a NET GAIN of biodiversity; to promote the sustainable management and use of 
natural resources; to strengthen companies’ license to operate, reputation and competitive advantage through 
BEST PRACTICE management of biodiversity as a business risk and opportunity; and to foster the development 
of pro-biodiversity business that offers alternative LIVELIHOODS in place of unsustainable exploitation of the 
natural environment. The EBRD supports a precautionary approach to the conservation, management and 
sustainable use of natural biodiversity resources (such as wildlife, fisheries and forest products) and will seek 
to ensure that its operations include measures to safeguard critical habitats and, where feasible, enhance 
natural habitats and the biodiversity they support. The EBRD highlights the survival of endangered or critically 
endangered species, endemic or geographically restricted species and sub-species, migratory or 
congregatory species, assemblages of species associated with key evolutionary processes, and species that 
are vital to the ecosystem as a whole (keystone species).

There is overlap between PR6, PR1 (Environmental and Social Appraisal) and PR7 (Indigenous Peoples) with 
regard to the potential values of impacted biodiversity.

Useful reference

www.ebrd.com/about/policies/enviro/policy/policy.pdf.
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Appendix C: Methodologies 
currently being developed

C.1 The approach and methodology adapted and developed by 
BBOP, and currently being tested at the BBOP pilot sites
This Appendix is structured as follows:

� Context and background for the development of methods and tools for use at the BBOP PILOT PROJECTS.

� A broad overview of the approach. 

� Some illustrations of the kind of tools that can be used at various steps in the process, including an 
approach to calculating LOSS and GAIN.

C.1.1 Context and background for the development of methods and tools for use at 
the BBOP pilot projects

The approach and methodology described here have been designed for voluntary biodiversity offsets, which 
are primarily the responsibility of the companies developing them. Parts of the tools are based on 
methodologies that have been used in countries such as Australia and the USA for many years. Some of the 
tools (or modified versions) have been applied at the BBOP pilot projects. The tools are designed to be 
applied in conjunction with stakeholders, who could offer an opinion on whether the offset has successfully 
applied the BBOP PRINCIPLES ON BIODIVERSITY OFFSETS, and is adequate. 

BBOP started its work at the end of 2004, when the Shell Pearl project and Newmont Akyem project were the 
first pilot projects to join the programme. Early meetings of the BBOP Advisory Committee (Bangkok, 
November 2004; Washington DC, June 2005; Brazil, March 2006 and South Africa, September 2006) 
discussed different approaches to offset design which are often used in a regulatory context, particularly in the 
US and Australia. Participants commented on early prototype drafts of offset methodologies and guidance for 
the design of voluntary biodiversity offsets that the BBOP Secretariat had prepared with input from Advisory 
Committee members. Drafts of methods following the basic steps outlined in this Handbook have been 
developed by the BBOP Secretariat with contributions by many members of the Advisory Committee since 
2006 and available to the pilot project partners. However, the draft methodologies have been evolving in 
parallel with early progress at the pilot projects, based on experience and suggestions from the Advisory 
Committee. In addition, drafts of potential elements of principles for biodiversity offsets have been discussed 
since September 2006, but the first draft of the set of principles laid out in Part 1 of this document was only 
prepared in February 2008, since which time it has been the basis for consultation culminating in final text in 
December 2008. Consequently, the methodology described here was not available in its entirety to the pilot 
projects when they started work on the design of their pilot offsets, nor were the underlying principles. 

Some of the pilot projects joined BBOP comparatively recently (e.g. Solid Energy New Zealand only joined 
with its Strongman pilot in October 2007) and, for others, the process of obtaining government consent to 
initiate the development project concerned has taken years longer than initially anticipated, which has slowed 
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the process of offset design. None of the companies has yet worked through all the steps involved in offset 
design and described in this Handbook. Finally, Phase 1 of BBOP has involved just five pilot projects with 
large companies (Shell, Newmont, AngloAmerican, Sherritt, Solid Energy New Zealand), and a sixth involving 
a small real estate development working with a local authority (Bainbridge). BBOP’s seventh pilot, a small, 
community-led project in Kenya (SORALO), is still outlining the scope of the project and seeking project 
finance, so has not yet started offset design. With such a small sample size and only partial experience on the 
part of the pilots in using and testing the draft BBOP tools, the approach in this Appendix is best described as 
experimental and evolving. Indeed, its guidance on some aspects of voluntary offset design (such as TRADING 
UP, accounting for changes in the persistence of individual species and the use of MULTIPLIERS) is hesitant and 
preliminary, since there has not been much public and expert discussion on these topics internationally, and 
thus little ‘BEST PRACTICE’ upon which BBOP can draw. 

With these caveats, the approach described here offers some optional guidance on which developers 
planning voluntary biodiversity offsets can draw, alongside the other approaches described in this Handbook. 
The approach is intended to be pragmatic and flexible and offer one method for offset design, from initial 
conception to selection of offset locations and activities. (At that point, OFFSET PLANNERS could turn to the 
OFFSET IMPLEMENTATION HANDBOOK to define the way the offset will be implemented.) The method has been 
developed to be applicable in all countries and biomes, from desert to tropical and temperate forest to the 
marine environment. Its suitability will depend upon the availability of adequate data, human and financial 
resources to apply it meaningfully. A qualified ecologist and local communities’ knowledge is needed to 
complete the offset design, but the approach can be understood by a non-expert.

C.1.2 A broad overview of the approach developed and adapted for use in the design 
of biodiversity offsets and by the pilot projects

Broadly, the approach follows the steps described in the Biodiversity Offset Design Handbook, namely: 
describing the project; exploring the policy context; engaging stakeholders; undertaking biodiversity surveys 
and applying the MITIGATION HIERARCHY; quantifying residual impacts; identifying and comparing potential 
offset sites; calculating CONSERVATION GAINS for preferred offset sites; and deciding upon the final scope, 
scale, nature and location of offset.

The premise of the approach is to plan an offset whose aim is to achieve NO NET LOSS of biodiversity as a 
whole, and to use various methods to be as sure as is reasonably practicable that this will be the outcome, 
recognising that it is not possible to quantify every last component of biodiversity. The approach involves:

� Using comprehensive BASELINE data on biodiversity, generally prepared as part of the Environmental 
Impact Assessment (EIA) process, to be familiar with the breadth and significance of the biodiversity in the 
area of the development project and the project’s likely impact upon it. Checking available data for any 
gaps, and filling these through additional desk- and field-based research.

� Identifying and describing the ‘KEY BIODIVERSITY COMPONENTS’ in a matrix: all those components of 
biodiversity at the species, ecological communities and assemblages and ecosystem levels that stand out 
as conservation priorities for their intrinsic, use and cultural values. (Note: the BIODIVERSITY OFFSET COST-
BENEFIT HANDBOOK offers suggestions on identifying these use and cultural values.) Local stakeholders as 
well as national and international experts contribute to this process, to ensure that their priorities (which are 
likely to be related to uses for livelihoods and AMENITY and cultural aspects, such as aesthetic and 
religious values) are embraced. The purpose of the Key Biodiversity Components Matrix is to: 

i) Capture those biodiversity components that are regarded as high priorities for beneficial outcomes 
through the biodiversity offset. The ability of potential offset sites and activities to deliver conservation 
gain for each of these components is checked during the site selection process. Since this matrix 
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covers not only species but the communities / assemblages and ecosystems levels, an offset that 
delivers benefits for the components prioritised in the matrix should also deliver benefits for other 
components of biodiversity within the same communities and ecosystems.

ii) Inform the selection of the components of biodiversity to be used to calculate LOSS and GAIN.

� Assessing the residual adverse impact on biodiversity after the ‘avoid, minimise and restore’ steps in the 
mitigation hierarchy have been applied, and checking whether the impacts can be offset.

� Quantifying the residual loss of biodiversity using the method described in the table and text below. This is 
primarily based on an area x quality approach, using a BENCHMARK approach to calculating ‘HABITAT 
HECTARES’, supplemented where necessary with a calculation of species population / occupancy for certain 
species. (This second approach is a recent addition and is still being developed and tested at one of the 
pilot projects.) Other biodiversity SURROGATES or economic evaluation methods focussed on people’s 
cultural and USE VALUES are also used to establish a package of benefits needed to motivate stakeholders 
to support the offset, compensating them for residual impacts on their livelihoods and amenity and 
engaging them in OFFSET IMPLEMENTATION (e.g. through sustainable livelihood activities from which they 
benefit).

� Determining whether the offset should be IN-KIND or OUT-OF-KIND, based on national and regional 
biodiversity priorities. ’LIKE-FOR-LIKE’ is the first presumption, but the best CONSERVATION OUTCOME is 
encouraged, so ‘trading up’ to an out-of-kind offset can be justified, provided there is evidence to support 
this decision. ‘Like-for-like’ is defined through a combination of quantitative techniques, expert opinion and 
checking during the site selection procedure that the Key Biodiversity Components are present at the offset
site.

� Selecting and comparing potential offset sites and activities to choose those that are sufficient to offset the 
losses caused by the project’s impacts, taking into account the probability of the offset’s being fully 
implemented, and that the offset will be feasible, accepted by stakeholders, and likely to succeed in the 
long term. This involves comparing how each Key Biodiversity Component and benchmark ATTRIBUTE is 
predicted to change under the status quo scenario with how it is predicted to change following the specific 
offset interventions, to check ‘ADDITIONALITY’. The probability of successful change through the OFFSET 
ACTIVITIES is assessed for each of the attributes that comprise the offset METRICS, so that the scale of the 
offset is planned to reflect a real likelihood of achieving no net loss. 

� Calculating (using the same approaches used to calculate the residual losses at the project site) the 
amount of biodiversity that could be gained through the offset(s) at the preferred site(s), and considering 
which (if any) ‘multipliers’ may be appropriate to use to plan a ‘no net loss’ offset in the face of risk and 
uncertainty; considering issues of scale and landscape-level planning to ensure the offset will be viable 
and fit into broader spatial and conservation plans; integrating the conservation activities with sustainable 
use projects and COMPENSATION addressing use and cultural values; determining whether a single offset 
site or a ‘composite’ offset is preferable and necessary ; and checking acceptance, feasibility and likelihood 
of success.

Some of the key features of the approach are described in the following table.
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BBOP – Biodiversity Offset Design Handbook: Appendices

C.1.3 Some illustrations of the kind of tools that can be used at various steps in the 
process, including an approach to calculating loss and gain

For the first steps of the process (review project scope and activities, review the legal framework and / or 
policy context for a biodiversity offset, and initiate a stakeholder PARTICIPATION process), please refer to Steps 
1 – 3 in the main Biodiversity Offset Design Handbook. The following tables offer an example of some tools 
that can be used to help with subsequent steps, as described below. As can be seen from the BBOP PILOT 
PROJECT case studies, some of these have been used at the BBOP pilot sites.

Determine the need for an offset based on residual adverse effects (Step 4 in the main Offset Design 
Handbook)

The following ‘Key Biodiversity Components Matrix’ was developed to capture those biodiversity components 
that are regarded as high priorities for beneficial outcomes through the biodiversity offset. It can help check 
whether potential offset sites and activities deliver CONSERVATION GAIN for each of these components during 
site selection and to inform the selection of the components of biodiversity to be used to calculate LOSS and 
GAIN. More discussion on this step can be found in Step 4 of the main Biodiversity Offset Design Handbook.

INTRINSIC VALUES USE
VALUES

CULTURAL
VALUES

VULNERABILITY / THREAT IRREPLACEABILITY
BIODIVERSITY
COMPONENT

Global National Local Site 
endemic Localised Widespread

Species

Communities / 
Assemblages / 
Habitats

Whole 
landscape / 
Ecosystem*

* Record in the ‘Whole landscape / Ecosystem’ row:

� Landscapes / ecosystems that might be affected by the project and are vulnerable and / or irreplaceable; 

� Key features of the landscape such as connectivity; and

� Regulating or supporting ecosystem services that are particularly important for maintaining key 
biodiversity components captured elsewhere in this table.

Table C.1-1 could be useful for identifying and recording key biodiversity components and their values, and 
how impacts on these values are to be mitigated, during Step 4 of the offset design process. Use of a table 
such as this can help to check the application of the MITIGATION HIERARCHY and identification of residual 
adverse effects.
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(a) Habitat hectares calculations

For habitat, equivalence of impacts and offsets is calculated on the basis of ‘habitat hectares’, taking into 
account area, type and quality of biodiversity as measured on the basis of key ATTRIBUTES. For certain species 
of conservation significance, detailed assessments of LOSS and GAIN may be required, particularly where 
these species might experience impacts other than, or in addition to, habitat degradation or conversion, such
as intensified hunting pressure, increased disturbance or interruption to migration or disturbance. In such 
cases, metrics based on habitat proxies may not be particularly informative and it may be necessary also to 
carry out population assessments. This quantifies losses with respect to key species using estimates of 
population persistence and predicts how this will change following project implementation. The main steps are 
broadly similar to the habitat-based approach, but different benchmarks and attributes would be used. 

Put simply, losses and gains are calculated as follows:

� loss = predicted situation for affected area’s biodiversity with no project impact minus predicted situation 
for affected area after impact and restoration.

� gain = predicted situation for offset area’s biodiversity with offset intervention minus predicted situation for 
offset area with no intervention, adjusted for risk factors associated with these predictions.

Both loss and gain are referenced against an independent benchmark and it is the selection of this benchmark 
that forms the first step in the process of calculating losses / gains. The benchmark comprises a number of 
weighted ‘attributes’ that are representative and characteristic of type of biodiversity (the ecosystem, the
biodiversity components comprising it – the physical habitat, community structure and composition) that will 
be affected by the proposed development project. The BIODIVERSITY LOSSES at the IMPACT SITE and gains at the 
offset sites can be consistently and transparently measured against this benchmark. The benchmark site 
needs to be in a location where it is possible to carry out some relatively rapid fieldwork to identify, weight and 
score the attributes defined for it. Benchmark attributes are chosen to reflect the composition, structure and 
function of each ecosystem or habitat present in the area affected by the development project and its overall 
‘health’ or condition. As well as serving as good SURROGATES or PROXIES for biodiversity overall, they should be 
readily measurable. They may be to do with structure, composition and function of individual species, features 
of communities / assemblages, or even characteristics that operate at the landscape scale, such as 
CONNECTIVITY. Since practical methods for dealing with ECOSYSTEM PROCESSES and ECOSYSTEM SERVICES are 
still under development, ecosystem function is generally covered by selecting more readily measurable 
attributes that are good proxies for ecological process and function, for example representation of key 
functional groups. Some BENCHMARK ATTRIBUTES may be more significant to the overall health of an 
ecosystem than others, so the different attributes are weighted accordingly. (In total, the weighted attributes of 
the benchmark will add up to 100%.) Reference levels are recorded for the presence of each benchmark 
attribute at the benchmark site.  

Quantifying the biodiversity loss at the impact site involves assessing it against the benchmark, and predicting 
the nature and amount of damage that the project will cause. This measurement should be done (wherever 
possible) before the project goes ahead. The observed pre-impact score and predicted post-impact score for 
each attribute at the project site are recorded and added, to give the predicted habitat hectares of loss due to 
the project’s residual impact. The calculations to quantify conservation ADDITIONALITY (gains) at offset sites 
involve quantifying and mapping pre-intervention condition classes at shortlisted sites; assessing the threats 
currently facing each site; identifying interventions to address these threats and calculating the biodiversity to 
be gained at each site. This is done in a similar way to that in which loss was calculated at the impact site. 
Quantifying the biodiversity gain from a potential offset involves assessing the candidate offset site against the 
benchmark, prior to undertaking the offsetting activities, and predicting the likely improvements in habitat 
condition that can be accomplished with a specific set of conservation and management activities. Such a 



Appendix C 50

BBOP – Biodiversity Offset Design Handbook: Appendices

calculation is made for each attribute, weighted according to the relative significance of the attribute 
concerned to the overall health of that HABITAT TYPE, and the probability of success of the offset intervention 
for each attribute, and the results summed to give the predicted gain in habitat hectares. 

Table C.1-3 is an example of a format for describing benchmark attributes and WEIGHTING, and Table C.1-4 is 
a simplified example of how losses and gains are calculated. In this case there are only 3 ATTRIBUTES, by way 
of illustration. In reality, there would be more (typically between 10 and 20), the actual number depending on 
habitat diversity and species richness at the development site, and how comprehensively the biodiversity is 
characterised. Table C.1-5 similarly sets out how losses and gains can be calculated for species populations. 
Note that exchange rules can be established for attributes. It may be that some attributes are seen as 
essential to be catered for through the offset, whereas others are seen as exchangeable. 

Use of the BENCHMARK approach can measure losses of individual species where these species are selected 
as attributes. However, the HABITAT HECTARES approach aggregates scores for all the different benchmark 
attributes into an overall habitat hectares score, reflecting the overall ecosystem 'health'. This allows for some 
exchange of loss and gain between attributes while still achieving adequate ‘habitat hectare’ scores. This 
means that losses with respect to a particular species could be masked by gains with respect to other 
attributes. Where OFFSET PLANNERS wish to ensure that CONSERVATION OUTCOMES are achieved for these 
particular species, they can identify and record any ‘NON-TRADABLE’ attributes, for which a specific gain in 
habitat hectares is required. Other methods to calculate losses and gains with respect to species are 
described in (b), below.
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BBOP – Biodiversity Offset Design Handbook: Appendices

(b) Complementary species calculations

In some cases, it may be appropriate to demonstrate ‘NO NET LOSS’ for a particularly significant species. This 
may be especially relevant where residual negative impacts are predicted for species of global conservation 
concern and / or concern to local stakeholders may be adversely affected.

Where impacts on such species are not linked directly with the structure and composition of habitat (e.g. 
intensified hunting pressure, increased disturbance or interruption to migration or dispersal, increased 
mortality due to road kill, decreased reproductive success due to disturbance to breeding animals, or reduced 
population viability due to barriers to dispersal of sub-populations), then metrics based on habitat proxies may 
not be particularly informative. In these cases, it is preferable to use metrics specifically tailored to the species 
concerned. 

Table C.1-6 shows how losses and gains can be calculated for species using the BBOP approach. Table C.1-
7 is an example of how a species-specific BENCHMARK could be defined. Supporting studies are likely to be 
necessary to provide the information needed to quantify losses using suitable metrics. Possible metrics 
include probability of persistence, levels of species occupancy, population size, population density and / or 
population viability. It may also be possible to obtain populations estimates based on habitat proxies. The 
methodology used should respond to the particular context and key factors influencing the persistence of 
species. 

An example of an approach being developed to quantify impacts on species is the Risk Index approach being 
developed in New Zealand. This is described in Appendix C.3.
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C.2  REMEDE Toolkit – Resource Equivalency Method
The REMEDE project (Resource Equivalency Methods for Assessing Environmental Damage in the EU) is 
developing a toolkit (not yet published) to provide users with an overview of resource equivalency methods in 
the context of the Environmental Liability Directive (ELD), the Habitats and Wild Birds Directives and the 
Environmental Impact Assessment (EIA) Directive. The Toolkit outlines analytical steps that can be used to 
assess and remediate different types of environmental damages and incidents covered by these Directives. It 
will assist the reader in answering two fundamental questions: how are losses of, or damages to, natural 
resources or services assessed and quantified? And, how much complementary and compensatory 
remediation is needed to make the public whole for those losses or damages? 

The methods described in the Toolkit can be applied in three different types of damage scenarios: (a) where 
there is expected damage, as in the context of the Habitats, Wild Birds and EIA Directives; (b) where there is 
significant imminent threat of damage in the context of the ELD; or (c) after damage has occurred and has 
been deemed significant in the context of the ELD. The Toolkit consists of four parts:

� Part I provides an overview of the central concepts relevant to Resource Equivalency methods. 

� Part II describes in detail the five steps of a resource equivalency analysis. 

� Part III focuses on a select number of issues discussed in Part II for which some readers may require a 
more detailed explanation (e.g. discounting, economic theory of environmental compensation, and 
environmental quality standards in the EU). It also contains the full text of relevant Directives.

� Part IV provides case study examples and summaries developed as part of the REMEDE project.

‘Equivalency analyses’ are methods and approaches that are used to determine the type and amount of 
resources and services that are lost over time as a result of an environmental damage, and the type and 
amount of actions needed to offset the loss. Equivalency analyses take into account the chemical, physical, 
biological and, sometimes, social and economic, nature of an environmental impact and remediation options.
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BBOP – Biodiversity Offset Design Handbook: Appendices

C.3  New Zealand Risk Index Method
This method uses a risk index to calculate BIODIVERSITY LOSSES and GAINS and is intended to inform the design 
of biodiversity offsets to ensure no regional scale biodiversity loss as a result of a development project. It is 
still under development.

Biodiversity offsets aim fully to compensate risk to biodiversity PERSISTENCE caused by development impacts. 
Relevant achievement measures reflect effects on biodiversity persistence of both impacts and offsets. 
Biodiversity persistence is eroded by two processes: loss of habitable area and depletion of populations within 
habitable areas. These processes are described using the survival-area and survival-abundance 
relationships. These are combined to estimate the rate of persistence probability change and compare 
impacts and offsets. A proxy persistence measure, Susceptibility to Biodiversity Loss, or SBL, provides the 
CURRENCY of exchange to compare loss at the impacted site with gain at offset sites. Input data can be 
supplied at any level of sophistication, from local expert opinion to detailed systematic regional scale 
inventory.

The spreadsheet includes options for accounting for cost effectiveness assessment intended to help with fine-
tuning design of both offset and impact AVOIDANCE at the project site. However, important exchange equity 
issues such as recognising fair exchanges of loss now for future gain, certain loss for uncertain gain, or loss in 
one place for gain somewhere else, have not been addressed.
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C.4  New Zealand: Averted Risk Formulae
These formulae are being developed in New Zealand15 to calculate the size of offset required to achieve ‘NO 
NET LOSS’ of biodiversity through protecting priority areas for biodiversity from conversion. These so-called 
‘AVERTED RISK OFFSETS’ are appropriate where the background rate of loss is high, there is ample opportunity to 
protect relatively large intact areas from clearance, and there is no desire to actively manage these areas 
beyond enforcing their protected status. The formulae take into account the background or historic rate of loss 
of biodiversity, and incorporate DISCOUNT RATES as deemed most appropriate to the particular context. They 
either assume that unsustainable use of resources in these protected areas would be prevented and thus that 
the rate of loss within these areas would be zero, or they can incorporate some anticipated rate of biodiversity 
loss within the protected area compared with the loss rate outside that area in calculating the required size of 
the offset. This formula does not take into account enhanced management or restoration of the protected 
areas, i.e. it assumes ‘benign neglect’.

The basic formula is as follows:

Ax = 
)L-L(
r)L(A
pu

pi �

Where:

Ax is the area for a ‘no net loss’ averted risk offset.

Ai is the area impacted by the project.

r is the discount rate. The base rate should be 5% to 10% with uncertainty risk premium (2% to 10%) 
added.

Lp is the clearance loss rate of legally protected areas (ideally, this is zero).

Lu is the loss rate of unprotected areas. Loss rate is calculated thus: if 80% of an unprotected habitat 
remains after 5 years, then Lu = -(LN(0.8))/5 = 0.045, where LN is the natural logarithm.

                                               

15 Dr. Theo Stephens (Department of Conservation, New Zealand) and Jake Overton of LandCare Research, New Zealand 
(in preparation).
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Appendix D: Supportive or 
supplementary approaches and 
methodologies

D.1  Zonation
Zonation is a reserve selection framework for spatial conservation planning. It identifies areas important for 
retaining habitat quality and CONNECTIVITY for multiple species, indirectly aiming at species’ long-term 
PERSISTENCE. Zonation can be used for various purposes such as spatial conservation prioritisation, 
conservation assessment, reserve selection and reserve network design. That is, it is not a tool designed 
specifically for offsets, but it can help to locate offsets in the most appropriate places in the landscape in order 
for them to make the best possible contribution to biodiversity conservation in the long term.

Zonation is most appropriate for data-based regional-scale planning of offsets where compensation can occur 
elsewhere from where the loss takes place, and where compensation may come from other biodiversity 
values than from those that are being lost (‘TRADING UP’, e.g. balancing the loss of populations of a more 
common species by siting an offset in an area that includes rare or threatened species). It therefore potentially 
deals with trade offs at the landscape scale and can be used to rank prospective compensation areas. The 
Zonation leaflet16 is a useful two page summary of the method.

                                               

16 See www.helsinki.fi/bioscience/consplan.
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D.2  Marxan and Marzone
Similar to Zonation, Marxan is a software tool to determine reserve selection framework for spatial 
conservation planning. It is target-based and best used in a proactive manner to help identify conservation 
priorities within the landscape. Once identified, these priorities can inform and direct spatial development to 
avoid or minimise negative impacts on biodiversity, and to highlight what could be considered as ‘offset 
receiving areas’. That is, although Marxan was not designed for selecting offsets, it can help to locate offsets 
in the most appropriate places in the landscape in order for them to make the best possible contribution to 
biodiversity conservation in the long term.

Marxan is arranged around defined planning units, for which information on species and environmental 
features (e.g. vegetation types), existing reserve or protection status, land-price (etc.) must be supplied. 
Species information is entered together with the specific area or habitat targets needed to conserve different 
species (e.g. how many hectares containing this species or habitat are required to be protected in a reserve). 
These models, in addition to generating options for reserve selection, can also help to identify the most cost 
effective and efficient spatial location of protected land parcels to meet conservation objectives and targets.

Different from Zonation, Marxan allows the incorporation of land prices and conservation management costs 
which can help guide an offset strategy to identify those areas that will allow targets to be achieved for the 
least cost. By helping users evaluate how well each option meets both conservation and socioeconomic 
objectives, the program can facilitate the exploration of tradeoffs amongst different candidate sites for an 
offset. Both tools can be used as part of a wider spatial planning exercise and involve stakeholder 
engagement to focus on key biodiversity issues and help to prioritise conservation options in the landscape17. 
Like all reserve planning software, Marxan, like Zonation, is not designed to act as a stand-alone reserve 
design solution. Its effectiveness is dependent upon the involvement of people, the adoption of sound 
ecological principles, the establishment of scientifically defensible conservation goals and targets, and the 
construction of spatial datasets.

��������	
����
��the level of resources (time and funds) required could be high to medium, depending on the 
availability of sufficient relevant information on habitats, species and other variables. In addition, the 
effectiveness of these models relies on conservation targets for particular BIOTOPES, habitats and species; the 
exercise in determining these targets may require time and funds.

It should be re-emphasised that these software programs were not designed for biodiversity offsets. Their 
specific limitation is that they focus on capturing the best ‘biodiversity return’ based on existing species 
distributions in a landscape. However, offsets are dynamic and the end-goal is the enhanced retention of 
biodiversity in the long-term. Frequently this can be achieved through interventions other than reserve 
creation – e.g. offsets that are based on changes in land-management practices, eradication of invasive 
species etc. Conventional reserve planning software like Marxan is not designed to solve this larger set of 
optimisation problems.

Marzone is a new program based on Marxan, that does allow consideration of multiple land (or sea) 
management zones (e.g. including multiple use areas or extractive reserves that confer some biodiversity 
benefits but also allow certain human activities), such that conservation objectives can be achieved through a 
wider suite of management options than reservation alone. Given this feature, it applies more readily to ‘real 
world’ situations and may offer advantages over earlier models to BIODIVERSITY OFFSET PLANNERS.

                                               

17 e.g. Driver, A., Cowling, R.M. and Maze, K. 2003. Planning for Living Landscapes: Perspectives and Lessons from South Africa. 
Botanical Society of South Africa.
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D.3  Biological Territorial Capacity
This method adopts a landscape, energetic approach to understanding the ecological state of ecosystems, in 
order to improve their management and regulate their use. The method is based on Biological Territorial 
Capacity (BTC). BTC is a synthetic function referred to a vegetation ‘ecocoenotope’ (habitat unit), based on 
the concept of resistance stability, the principal types of ecosystems of the ecosphere, and their metabolic 
capacity (biomass, gross primary production, respiration). In essence, BTC represents the state of an 
ecological system and it is proportional to the meta-stability of the vegetated biotope units. This approach was 
not specifically developed for use in designing offsets, but the CURRENCY can be applied to loss-gain 
calculations.

Useful reference

Ingegnoli, V. 2002. Landscape Ecology: A Widening Foundation. Springer Verlag, Berlin, New York.
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D.4  Emerging ecosystem services assessment tools and their 
corporate applicability
This appendix gives an introduction to some tools explored in Business for Social Responsibility’s 
comparative assessment of emerging environmental services tools.

The aim of the Millennium Ecosystem Assessment18, released in 2005, was to assess the consequences of 
ecosystem change for human well-being and the scientific basis for action needed to enhance the 
conservation and sustainable use of those systems and their contribution to human well-being. The 
Assessment was conducted by over 1,300 scientists from 95 countries and was designed to meet some of the 
assessment needs of the Convention on Biological Diversity (CBD), the Convention to Combat Desertification 
(CCD), the Ramsar Convention on Wetlands and the Convention on Conservation of Migratory Species of 
Wild Animals (CMS), and other users including the private sector, civil society, and indigenous peoples.

In response, efforts are underway to create environmental service assessment and measurement tools. Since 
2007, a number of tools have emerged or are currently being developed to assess multiple ECOSYSTEM 
SERVICES, and several of these were reviewed by Sissel Waage, Emma Stewart and Kit Armstrong on behalf of 
Business for Social Responsibility in November 200819. Ecosystem services covered in these models typically 
include services such as purification of air and water, regulation of water flow, detoxification and 
decomposition of wastes, generation and renewal of soil and soil fertility, pollination of crops and natural 
vegetation, control of agricultural pests, dispersal of seeds and translocation of nutrients, maintenance of 
biodiversity, partial climatic stabilisation, moderation of temperature extremes, wind breaks, support for 
diverse human cultures, and aesthetic beauty and landscape enrichment.

The emergent tools for conducting integrated ecosystem assessments analysed in the Synthesis Report are: 

� ARIES (Assessment and Research Infrastructure for Ecosystem Services)20, which is under development 
by the University of Vermont’s Ecoinformatics Collaboratory (within the Gund Institute for Ecological 
Economics), Conservation International and Earth Economics as well as with collaboration from experts at 
Wageningen University. This is a computer model and decision-support infrastructure to assist decision-
makers and researchers by estimating and forecasting ecosystem services provision and their 
correspondent range of economic values in a specific area. Features of the tool are that it is a probabilistic, 
non-deterministic model designed for continual updating; transparent, so users know information sources; 
has a user-friendly interface despite complexity of the model; and it builds on University of Vermont’s 
Ecosystem Services Database that contains spatially-explicit, peer-reviewed valuation data as well as 
methods of analysis, publications and project models. It will be pilot tested with Conservation International 
and Earth Economics.

� ESR (Corporate Ecosystem Services Review)21, which was launched in March 2008 by the World 
Resources Institute (WRI), the Meridian Institute, and the World Business Council on Sustainable 
Development (WBCSD). This is a decision-support tool that provides a sequence of questions that helps 
managers develop strategies to manage risks and opportunities arising from their company’s dependence 

                                               

18 See http://www.millenniumassessment.org/.

19 Waage, S., Stewart, E. & K. Armstrong (2008) A Comparative Assessment of Emerging Ecosystem Services Tools & their Corporate 
Applicability, BSR Environmental Services, Tools and Market Working Group http://www.bsr.org/membership/working-
groups/environmental-markets.cfm.

20 See http://esd.uvm.edu/.

21 See http://www.wri.org/project/ecosystem-services-review.
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on ecosystems. Features of the tool are that it offers a methodical, logical sequence of guiding questions; 
is the most advanced in terms of ‘road-testing’ with companies; and there are plans to provide guidance on 
integration into existing ENVIRONMENTAL MANAGEMENT SYSTEMS as well as valuation techniques.

� InVEST (Integrated Valuation of Ecosystem Services and Tradeoffs)22, which is in development by The 
Natural Capital Project – a joint venture among Stanford University’s Woods Institute for the Environment, 
The Nature Conservancy, and World Wildlife Fund – with the goal of issuing a manual in the Summer / Fall 
2008 and software in Fall / Winter 2008. It is a decision-making aid to assess how distinct scenarios might 
lead to different ecosystem service and human well-being related outcomes in particular geographic areas. 
Features of the tools are that it enables users to input their own site-specific data; allows for expert opinion 
as data to address data gaps; enables consideration of present and future trade offs from alternative 
resource management; is user-friendly with few data requirements; and identifies where ecosystem service 
benefits originate.

� MIMES (Multiscale Integrated Models of Ecosystem Services)23, which is currently available in an early 
version (‘beta plus’) from the University of Vermont’s Gund Institute for Ecological Economics. This is a 
multi-scale, integrated suite of models that assess the true value of ecosystem services, their linkages to 
human welfare, and how their function and value might change under various management scenarios. 
Features of the tool are that value can denominated in dollars, land area, or other such parameters; it is 
already populated with reliable, publicly available data; it can be scaled for additional data input; and the 
model is open source and has run successfully.

� NVI (Natural Value Initiative) assessment approach24, which is being created by Fauna & Flora 
International, Brazilian business school FGV, and the United Nations Environmental Programme’s Finance 
Initiative as a financial service sector focused tool for assessing biodiversity and ecosystem service risks. 
The tool is an evaluation benchmark methodology for assessing biodiversity and ecosystem-services 
related risks and opportunities in companies. NVI’s work is initially within the food the food, beverage and 
tobacco sectors, and it builds on past FFI – Insight Investment work on a similar benchmarking 
methodology that was piloted for oil and gas, mining and metals and utilities sectors. Features of the tool 
are that it: promotes greater awareness within the finance sector of the links between biodiversity, 
ecosystem services and investment value, including the risks associated with mismanagement; and 
creates a company risk profile and offers case studies based on both publicly available information and 
direct corporate engagement.

In addition to these tools focused on multiple ecosystem services, BSR notes that a number of other 
biodiversity related tools that are also relevant given (a) the role of biodiversity in ecosystem structure and 
function and (b) the broad range of environmental parameters being considered, which include elements of 
ecosystem services. Two other relevant assessment approaches – which are in various stages of 
development – include:

� BBOP (Business and Biodiversity Offsets Programme) Toolkit25: a toolkit for assessing whether or not 
biodiversity offsets are appropriate and providing guidance on their design and implementation 
(the subject of this document and other Handbooks –
see www.forest-trends.org/biodiversityoffsetprogram/guidelines); and

                                               

22 See http://www.naturalcapitalproject.org/InVEST.html.

23 See http://www.uvm.edu/giee/mimes/.

24 See http://www.fauna-flora.org/newsnvi2.php.

25 See http://www.forest-trends.org/biodiversityoffsetprogram/index.php.
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� IBAT (Integrated Biodiversity Assessment Tool)26, which is in development by Conservation International, 
following on their ‘Initial Biodiversity Assessment & Planning’ (IBAP)27 approach that draws on Rapid 
Ecological Assessment methodologies for use within a corporate development context. This is a screening 
tool to help companies incorporate biodiversity into their risk analysis, decision-making and planning 
processes. Features of the tool are that it builds on locally collected scientific knowledge and data; delivers 
a cost effective product in a timely manner; and is limited to biodiversity high biodiversity value areas and 
protected areas.

BSR’s Synthesis Report focuses on all of these tools. For further information and the full report, please see
http://www.bsr.org/membership/working-groups/environmental-markets.cfm.

                                               

26 See http://www.biodiversityinfo.org/ibat/.

27 See http://www.celb.org/ImageCache/CELB/content/energy_2dmining/ibap_2epdf/v1/ibap.pdf.




