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Oil, gas and
coal together
account for
83% of the
growth in

energy demand
between now

and 2030 in the
IEA WEO
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How will ourHow will our eenergynergy systemsystem ddevelop?evelop?
Source: WBCSDSource: WBCSD

P
rim

ary,E
nerg

y,E
J

200

0

400

600

800

1000

1200

1920-1930’s

Coal economyCoal economy

OECD countries

Non-OECD countries

Development of oil,
gas and large-scale
hydro, introduction
of nuclear

Development of oil,
gas and large-scale
hydro, introduction
of nuclear

2000

New renewables
such as wind,
solar, biomass

New renewables
such as wind,
solar, biomass

The transition
is uncertain
The transition
is uncertain

2050

Low

High

0

2000

4000

6000

8000

C
O

2
em

is
si

on
s

-0.4

-0.2

0.0

0.2

0.4

T
em

perature
variation

Source: Hadley Centre and CDIAC

Global CO2 emissions from fossil fuel
use, MtC

Temperature variation (w.r.t. 1961-1990)



3

2050 (B2-AIM) 2050 (A1B-AIM)

Meeting future energy needsMeeting future energy needs
Source: IPCC and WBCSDSource: IPCC and WBCSD
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There is no energy source withoutThere is no energy source without
drawbacksdrawbacks ……

 Environmental risks of biofuel productionEnvironmental risks of biofuel production

 Potential negative local impacts:

 Biodiversity loss

 Water depletion

 Excessive use of chemical fertilizers
and pesticides, eutrophication

 Degraded soil

 Potential negative global impacts

 Net GHG emissions can be positive (or
perhaps not as favorable as anticipated
in terms of emissions reduction)

 Social risks of biofuel productionSocial risks of biofuel production

 Increased food prices

 Conflict between local and
international interests
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There is no energy source withoutThere is no energy source without
drawbacksdrawbacks ……

… and tradeoffs exist… and tradeoffs exist

There can be a conflict between issues of
local and global environmental concern

But local environmental concern can
push global environmental
achievements
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Example:Example:
palm oil production in Malaysiapalm oil production in Malaysia

 High demand from Europe

 Linked to conversion of tropical rainforests

 Threat to indigenous people and endangered
species of wildlife (orangutans, tigers, rhinos)

What is required to ensureWhat is required to ensure
environmental sustainability?environmental sustainability?

- Correct policies, institutional and legal frameworks in developing
countries

- Enforcement of environmental laws and regulations

- Institutional capacity building and efforts that strengthen skills

- An internationally agreed system (certification or other assurance) to
ensure sustainability of biomass intended for biofuels production

- Knowledge and technology transfer

- Near-term research involving developing countries
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What is UNEP doing?What is UNEP doing?

Working with the private sector, NGOs and
governments in developing:

- Assessment schemes and sustainability
criteria

- Development of sustainable business
models for biofuels development in
developing countries

Environmental Due DiligenceEnvironmental Due Diligence
Risk assessment of biomass systemsRisk assessment of biomass systems
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Environmental Due DiligenceEnvironmental Due Diligence
Risk assessment of biomass systemsRisk assessment of biomass systems

based on energy cropsbased on energy crops

a) Assessing the
environmental
and social risks

and opportunities

c) Determining
the costs

of managing
the risks

b) Determining
mitigation

measures to
address the risks

d) Reporting

1. Issues related to effluent emissions, site
contamination, and use of hazardous materials
 Use of pesticides
 Use of chemical fertilisers
 Emissions of NOx, SO2, CO, particulates, VOCs,

greenhouse gases
 Solid waste generation

Environmental Due DiligenceEnvironmental Due Diligence
Risk assessment of biomass systemsRisk assessment of biomass systems

based on energy cropsbased on energy crops
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2. Issues related to the protection of biodiversity
 Land clearing and conversion of forests; habitat

fragmentation
 Introduction of non-native species
 Use of genetically modified organisms
 Competitive pressures arising from water use

Environmental Due DiligenceEnvironmental Due Diligence
Risk assessment of biomass systemsRisk assessment of biomass systems

based on energy cropsbased on energy crops

3. Issues related to workers’ health and safety
 Exposure to pesticides and other agricultural

chemicals
 Risk of accidents in crop cultivation and harvesting
 Risk of industrial accidents in processing / conversion

stages (fires, explosions, mechanical accidents)

Environmental Due DiligenceEnvironmental Due Diligence
Risk assessment of biomass systemsRisk assessment of biomass systems

based on energy cropsbased on energy crops
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4. Environmental issues sensitive to public opinion
and pressure
 land use and land use change
 soil erosion or compaction
 water depletion
 loss of biodiversity
 visual impact of facilities
 noise
 traffic www.sefi.unep.orgwww.sefi.unep.org

Environmental Due DiligenceEnvironmental Due Diligence
Risk assessment of biomass systemsRisk assessment of biomass systems

based on energy cropsbased on energy crops

Biomass certification effort withBiomass certification effort with
DaimlerChryslerDaimlerChrysler
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Summary of indicators for social criteria

Summary of indicators for economic criteria
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Summary of indicators for ecological criteria

Summary of indicators for general criteria
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Final thoughtsFinal thoughts

 There is a large economic potential for
biofuels but some cause for concern about
the environmental and social consequences
if these are not given sufficient attention.

 Competitive biomass technology
combinations are within reach for the world
market but expansion needs consistent
policies and some market support measures.

 Biofuels have a bright future, but some
degree of policy coordination amongst
agriculture, trade, climate, energy and
development is needed if the potential is to
be realized.


