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The Environment and Business

Effects of Climate Change on
Biodiversity and Economic
Instruments for Biodiversity

James Spurgeon*

Summary

Biodiversity loss is a major global issue of increasing sig-
nificance to the public, politicians and businesses. A key
contributory solution, as advocated by the UN Conven-
tion of Biological Diversity and Millenium Ecosystem
Assessment is to change the way people and businesses
behave towards the environment through introducing
"'economic incentives for biodiversity" (EIBs). These
EIBs begin to reflect the true value of the environment,
and are now being adopted worldwide with significant
implications for businesses.

The overall objective of this series of four articles is to
explore the literature relevant to the extent to which the
development of economic incentives for biodiversity is
likely to be an opportunity or risk for extractive and
water companies over the next five to 10 years.

The first article began the investigation by outlining the
links between business and biodiversity. The second article
explained what economic incentives for biodiversity are.
This brief third article indicates some of the associated
implications of climate change.

Introduction to effects of climate change

The preceding articles suggested that implementation
of EIBs is likely to grow significantly in the future. It
is also clear that implementation of EIBs is continuing
to evolve. There are many factors in the increasingly
dynamic world we live in that could affect their suc-
cess and implications. However, one factor in particu-
lar could have significant implications.

Given the extensive press coverage of climate change
and the potentially extreme changes associated with it,
an additional objective of this study' was to consider
the extent to which climate change may affect EIBs
and EIB implementation.

This article first briefly explores the way in which
climate change might affect biodiversity, and secondly,
investigates how climate change might affect EIBs.

Climate change effects on biodiversity
The potential impacts of climate change on biodiver-
sity is assessed by a number of studies such as Green
et al. (19992 and 20033); Hossell et al.;4 IPCC;5 and
Thomas et al.6 The report by IPCC identifies the
main physico-chemical changes associated with climate
change and the types of change to biodiversity that
may result. Figure 1 (p. 193) summarises the main
categories of change and their potential linkages to
biodiversity.

Table 4 provides examples of the possible biodiver-
sity impacts, highlighting that those habitats unable to
migrate (e.g. salt marsh, mangroves, corals and alpine
meadows) are likely to suffer much more so than
others. In addition, as one can imagine, the environ-
mental baseline is likely to change significantly.

Table 4 - Key types of changes to habitats and species

Type of lipoet EImple

. Corals dying off
e Wetlands drying out

Reduced extent of e Coastal fringe habitats (mangroves, salt marsh etc) squeezed

habitat/ecosystems out between sea and agricultural/urban land.

* High altitude habitats (e.g. alpine meadows) unable to migrate.
* Sea temperature rise leads to coral bleaching and death.

Changed type of e Forests turn to savannah

habitat e Alpine meadows invaded by forests

Reduced * Less water in catchments

functioning of * Coral rugosiry and coast protection function declines
habitats/ecosystems
Reduced diversity e Poorer quality habitat with fewer species present

of species * Dominant specise take over areas
Reduced

functioning of e Trees less able to produce fruits and flowers if less occurrence

species of frosts

Table created for this dissertation, based on information in IPCC (2002).

Climate change effects on economic
incentives

The Stem Report7 emphasised that climate change is
the "greatest and widest ranging market failure ever
seen". The report calls for creating appropriate price
signals and markets for carbon, increased carbon
finance and greater use of incentives to make the pri-
vate sector respond and help deliver solutions. This
view implicitly advocates incentives such as biodiver-
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Figure 1 - Potential impacts of climate change

Physico-chemical changes:

Changes in:

* Hydrological
balance (wetlands and

estuaries etc)

- Rainfall,
temperature and

potential
evapotranspiration

. Degree of cloud
cover versus sunlight

hours

Decreases in:

• Snow fall and melt

Cold winters

* Permafrost

Increases in:
- Sea levels

Longer warmer summers

Frequency and severity of storms

* Floods and droughts

Frequency and severity of fires

*Air and sea-surface temperatures

C0 2 conc and acidity in the sea
•Pest attacks

•Alien species

Biodiversity changes:

S 6* Type of imipact:

Reduced diversity of
species

Figure created for this dissertation, based on information in IPCC (2002).

sity offsets for damage to forests (e.g. to act as carbon
storage), and increased use of incentive payments for
carbon storage (i.e. payments for ecosystem services -
for carbon sequestration functions).

A study by Spurgeon and Roxburgh in 20068 for an
environmental liability case highlighted the increased
likelihood of severe damage to coral reefs from thermal
discharges from a coastal development due to higher
ambient sea temperatures caused by global warming.
Given that average restoration costs of corals are
around US$ 1,000/m 2, liabilities were noted as poten-
tially being worth millions of US$.

Another study undertaken for BP by Roxburgh and
Spurgeon in 2006 also highlights the potential problem
that climate change may pose for environmental liabi-

lity cases when trying to define what the environmen-
tal baseline status is. Climate change will make it
increasingly difficult to establish what the existing
baseline actually is, and make it more difficult for
restoration schemes to return damaged habitats to
their baseline conditions.

The next, fourth and last, article in this series will
highlight what strategies companies can adopt to best
deal with environmental and biodiversity issues and
the development of EIBs.

8 Spurgeon, J. and Roxburgh, T., Confidential Natural Resource

Damage Assessment Report (2006). For a confidential client.
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