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A. Background 
 
1. In the 2009-2012 work plan of the Scientific and Technical Review Panel (STRP) 

(Resolution X.10), the STRP was requested to “conduct a scoping review of the 
implications for wetlands of energy generation and distribution activities, covering both 
the conventional and renewable energy sectors, having regard to issues concerning climate 
change and wetlands, linking as appropriate to work done in relation to the task on 
extractive industries . . . and taking account of up-to-date evolving policy perspectives in 
these sectors and on issues of energy security in general.” 

 
2. That scoping review has been prepared by the STRP during 2010-2011, with financial 

support from the government of the United Kingdom’s Department of Environment, 
Food and Rural Affairs, to whom the STRP is very grateful, and is being published prior to 
COP11 as a Ramsar Technical Report (with a working title of “Wetlands and energy issues: a 
review of the possible implications of policies, plans and activities in the energy sector for the wise use of 
wetlands”).  

 
3. This Information Paper includes the executive summary of this Ramsar Technical Report 

and the “Key Messages for Policy Makers and Wetland Managers” arising from the review. 
 
B. Context for the preparation of Draft Resolution DR10 (Wetlands and energy issues) 
 
4. In recent years, the Convention has adopted various Resolutions that speak to the 

influence and potential impacts of specific sectors on wetlands and wetland ecosystem 
services. These have been adopted by the Conference of the Parties with the objectives of 
promoting cross-sectoral collaboration and ensuring that the role, importance and values 
of wetlands, and their ability to support human and economic development goals, are 
sufficiently recognized in other sectoral policies, plans and projects. Examples of such 
sectoral Resolutions already adopted by the Ramsar COP include Resolution X.19 (on 
river basin management), Resolution X.26 (extractive industries), Resolution X.25 
(biofuels), and Resolution X.31 (rice paddies). Other sectors being addressed in COP11 
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Draft Resolutions include tourism (DR7), urban planning (DR11), human health (DR12) 
and poverty eradication (DR13). 

 
5. Draft Resolution DR10 (Wetlands and energy issues) represents another in the package of 

Ramsar guidance related to other sectors whose policies and plans can potentially have 
significant impacts on wetlands. The chief purpose of COP11 DR10 is to highlight specific 
issues in which there are connections between the energy and the wetlands sectors, in 
order to: 

 
i) draw the attention of decision makers in both sectors to some of the potential 

negative impacts upon wetlands of energy sector activities; 
 
ii) emphasize the importance of both energy provision and wetland ecosystem services 

to human and economic development and highlight the need to harmonize policy 
objectives in both sectors;  

 
iii) encourage the application of Ramsar’s suite of existing guidance to support the 

integration of wetland conservation and wise use into policies, plans and initiatives in 
the energy sector; and 

 
iv) assist Contracting Parties in strengthening integrated planning and policy making to 

achieve sustainable human and economic development trajectories that are 
consistent with the wise use of wetlands. 

 
6. Draft Resolution DR10 does not contain any technical detail relating to management of 

the impacts of specific energy extraction, processing, generation and distribution 
technologies. Rather it is focused on the need for balanced planning and decision-making 
processes related to energy development, which take into account the value and 
importance of wetland ecosystem services for supporting human and economic 
development. 

 
C. Scope, objectives and target audience for the Ramsar Technical Report 
 
7. The primary objective of the Ramsar Technical Report Wetlands and energy issues: a review of 

the possible implications of policies, plans and activities in the energy sector for the wise use of wetlands (in 
preparation) is to help Contracting Parties to understand how energy policy at national, 
regional and global levels might influence wetlands, in order to assist Ramsar 
Administrative Authorities to communicate better with their counterparts in the energy 
sector and participate meaningfully in policy debates related to energy policy issues in their 
country or region.  

 
8. A secondary objective of the report is to provide information and understanding to enable 

the Convention to raise the profile of wetlands in international energy debates in order to 
ensure that the values of wetlands and wetland ecosystem services are adequately 
considered. The primary target audience for the report is Ramsar Administrative 
Authorities, wetland policy-makers, and wetland managers who may be involved in 
Strategic Environmental Assessment (SEA) and Environmental Impact Assessment (EIA) 
related to energy sector policies, plans or projects. 
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9. The report contains the following major parts: 
 

 Part A (Overview of the energy sector) provides an introduction to the energy 
sector. The section explains the key components of the energy cycle and provides an 
overview of key impacts that the energy cycle has on wetlands.  

 
 Part B (Global Trends) provides an overview of global energy trends and scenarios 

based on the World Energy Outlook (2009) and introduces factors which influence 
global energy demand and shape the energy landscape1. This section concludes with 
an analysis of the impacts that these trends could have for wetlands.  

 
 Part C (Energy Planning Processes and approaches to Integrated Planning). This 

section includes an introduction to scenario generation in the sector and an overview 
of the type of scenarios that are available in the sector. The section introduces 
energy efficiency and demand management as key aspects of an integrated resource 
planning process, compared with the traditional “least cost supply approach”. Key 
concepts and planning processes used in the sector are introduced, as well as actors 
and the structure of the sector. The importance of risk assessment and mitigation is 
also discussed.  

 
 Part D (Use Sectors). The section considers the three main energy uses: space 

heating and cooling, transport, and power generation. Due to its impact on wetlands, 
power generation is given particular attention, with a specific focus on water use for 
cooling.  

 
 Part E (Review of energy subsectors) introduces the major energy subsectors and 

provides an insight into the processes that are used in developing fuels within each. 
Changing trends in the dominance of each fuel type are discussed both in terms of 
its relative mix in primary global fuel demand, as well as regional fluctuations under 
the WEO 2009 scenarios. Finally, for each fuel type, potential impacts for wetland 
ecosystems are identified and discussed.  

 
10. The report includes case studies which provide specific insights into key issues within the 

sector.  
 
D. Key Messages for policy makers and wetland managers from the draft Ramsar 

Technical Report Wetlands and energy issues: a review of the possible implications 
of policies, plans and activities in the energy sector for the wise use of wetlands 

 
1)  What is “the energy sector”? 
The “energy sector” is broad and diverse and includes: 
i) the generation of electricity in thermoelectric or other kinds of power plants; 
ii) the production of liquid and gaseous fuels for the transport sector from various raw 

resources; 

                                                            

1  Froggatt, A. and Lahn, G. 2010. Sustainable Energy Security: Strategic Risks and Opportunities for 
Business. Chatham House-Lloyd’s 360° Risk Insight White Paper, June 2010. 
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iii) the generation of heat and/or electricity through the use of various forms of 
biomass; and 

iv) the direct use of liquid and gaseous fuels, solar energy and geothermal energy for 
heating water and/or built spaces. 

 
2)  Different energy sources and options 
Demands for energy are currently met from a variety of sources, including: 
i) non-renewable sources (coal, crude oil, natural gas, peat, “unconventional” sources 

of oil and gas such as oil shale and tar sands, and metallic fuels for nuclear power 
such as uranium, plutonium and thorium); and 

ii) renewable sources (wind, solar, hydropower, ocean energy including tidal and wave 
energy, geothermal and bioenergy including energy from purpose-grown energy 
crops or byproducts from agriculture, forestry, municipal waste, and algal culture). 

 
3) The energy supply chain 
The “energy supply chain”, which covers the generation, distribution and use of energy, 
has several distinct phases, each of which may have potential impacts on wetland 
ecosystems: 
i) exploration for, and extraction and processing of, raw energy resources from non-

renewable sources; 
ii) production or harvesting of energy from renewable sources; and 
iii) distribution of energy or fuels to points of use for electricity generation, transport, 

heating and other purposes. 
 

4) The importance of energy development 
Secure access to reliable and sustainable energy supplies is an essential factor in supporting 
human and economic development. 

 
5) The demand for energy will continue to increase 
Demand for energy and for associated energy services2 will continue to increase in the 
future, particularly in developing countries. While significant expansion is expected in 
renewable sources of energy to meet this demand, many countries are likely to continue to 
rely upon non-renewable sources for the foreseeable future. 

 
6)  Potential impacts of energy sector activities on wetland ecological character 
Energy sector activities in all phases of the energy supply chain can potentially have 
negative impacts on the ecological character3 of wetlands4. Impacts are primarily expressed 
through (but not limited to) the following aspects: 
i) changes in water quantity due to consumptive use of surface water or groundwater 

or due to alterations of natural flow regimes; 

                                                            
2  “Energy services” includes lighting, cooking and water heating, space heating, cooling, energy to 

support access to information and communication technologies, and energy for earning a living. 
3  The Ramsar Convention defines ecological character as “the combination of the ecosystem 

components, processes and services that characterize the wetland at a given point in time”. 
4 As defined by the Ramsar Convention, wetlands include a wide variety of habitats such as lakes and 

rivers, floodplains, swamps and marshes, wet grasslands and peatlands, oases, estuaries, deltas and 
tidal flats, near-shore marine areas, mangroves and coral reefs, and human-made sites such as fish 
ponds, rice paddies, reservoirs, and salt pans. 
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ii) changes in water quality due to chemical, thermal and organic pollutants resulting 
from energy sector activities; 

iii) direct impacts on wetland habitats and biota arising from the land use footprint of 
energy-related activities or infrastructure; and 

iv) indirect impacts of atmospheric emissions, including water quality impacts from 
emissions (for example of particulate materials, sulphur or nitrogen compounds), 
and due to climate change impacts resulting from greenhouse gas emissions in the 
energy sector (GHG). 

 
7)  Potential impacts of energy sector activities on networks of wetlands 
Many large-scale energy supply projects are implemented in ways that require large 
geographic distances between activities associated with different phases of the energy 
supply chain such as extraction, generation, storage, distribution and use. This can lead to 
cumulative impacts not only on individual wetlands but also on networks of wetlands in 
the broader landscape, and those impacts can compromise the integrity of an entire 
network of wetlands where those wetlands may be connected through hydrological 
processes (for example, within a river basin) or through ecological processes (for example, 
as important breeding or feeding sites on a migratory waterbird route or flyway).  

 
8)  The vulnerability of wetlands to catastrophic and chronic failures in the 
energy sector 
Wetlands are especially vulnerable to the effects of failures in the energy sector, including 
both catastrophic failures such as massive spills and chronic failures where uncontrolled 
impacts of energy sector activities may occur over long periods without adequate oversight 
or remedy. The potential costs of such failures in terms of lost or degraded wetland 
ecosystem services can be reduced if the risks of failure are identified and minimized at the 
planning stage, and are then managed carefully during implementation. 

 
9) The close interdependence among energy, water, and wetlands 
There is an especially close interdependence among energy, water, and wetlands. Some 
energy options are particularly water-intensive in one or more phases of the energy supply 
chain. Some water supply options are energy intensive, for example in their needs for 
pumping or treatment. Hence there is a potential for significant combined or cumulative 
impacts on wetlands if energy and water planning are not coordinated and if insufficient 
water is available to maintain the ecological character of wetlands. Moreover, water 
supplies for energy and for other water uses (including human consumption) can be 
compromised if the ecological character of wetlands should become degraded. 

 
10)  Designing an appropriate mix of energy options 
At national, regional or global levels, the energy sector deploys a mix of energy options to 
provide supply and meet demand. That mix of options is influenced by various drivers, 
including national, regional and global policies for economic development, energy security 
and climate change mitigation, but also by the introduction of new energy technologies. 
Undesirable impacts on wetlands and wetland ecosystem services can potentially be 
avoided, reduced or mitigated by adapting the mix of energy options where possible. 

 
11) Energy efficiency as a primary objective 
Regardless of the mix of energy options which is deployed in policy and implementation, 
striving for energy efficiency as a primary objective in both supply-side and demand-side 
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options can significantly reduce overall energy consumption and help to reduce the overall 
impacts of energy sector activities on wetland ecological character. 

 
12) Adequate study of new energy technologies prior to introduction 
While it is essential to seek and develop new technologies for extraction, processing, 
generation and use of energy in order to meet growing demands in a sustainable manner, 
the speed at which new technologies emerge and begin to be implemented is not always 
matched by adequate knowledge of the impacts of those technologies on wetlands. Hence 
adequate study is needed prior to the introduction, application and regulation of new 
energy technologies in order to ensure that there is sufficient understanding of the full 
implications and potential impacts on wetlands, both short- and long-term. 

 
13)  International collaboration in SEA and integrated planning for energy and 
wetlands 
In many cases, the raw resources needed for energy production are located far from where 
the energy will actually be used. Because of this, energy planning and energy policies are 
often developed and implemented at scales from regional to global, through bilateral and 
often multilateral collaboration in energy planning and delivery. International collaboration 
in strategic environmental assessment (SEA) and integrated resource planning can help to 
ensure that the potential impacts of energy plans and policies on wetlands and wetland 
ecosystem services are addressed in regional-scale and global-scale energy sector activities. 

 
E. Executive summary of the draft Ramsar Technical Report Wetlands and energy 

issues 
 
11. The primary objectives of the report are, first, to help Ramsar Contracting Parties 

understand how energy policy at national, regional and global levels might influence 
wetlands, in order to assist Ramsar Administrative Authorities in communicating with their 
counterparts in the energy sector and in participating meaningfully in policy debates related 
to energy policy in their country or region; and secondly, to provide a basis for the 
development of guidance for Ramsar Contracting Parties on wetlands and energy sector 
issues.  

 
12. Energy and utility services have important roles to play in supporting economic 

development, but the extent and pace of this development have consequences for natural 
ecosystems, consequences that go beyond the climate change impacts of greenhouse gas 
(GHG) emissions. The production of energy and the generation of power have impacts 
across the supply chain, and governments, communities and companies across the world 
are striving to find a balance between the environmental impacts and the social and 
economic benefits of advancing energy services5.  

 
Balancing energy demands and supply with improved efficiency 
 
13. The energy supply chain is made up of exploration, extraction, processing, transportation 

and storage, refinement, power production, transmission and distribution. The renewable 
energy supply chain involves harnessing geothermal heat, wind, biomass, sunlight, wave or 

                                                            
5  Defined as the six key energy services that all people need, want and have a right to: lighting, 

cooking and water heating, space heating, cooling, access to information and communication 
technologies, and energy for earning a living. 
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water power to generate electricity, fuel or heat. These components make up the supply 
side of the energy sector, but equally important are approaches that seek to mitigate peak 
demands, as opposed to simply enlarging generation or production capacity. These 
strategies focus on ways to reduce energy demands or shift demands from peak energy 
periods to low periods and they include power saving technologies, financial incentives, 
and government policies and regulations.6  

 
Growing competition between energy, water and food 
 
14. There is an especially close interdependence between energy, water and wetlands. Some 

energy options are particularly water-intensive in one or more phases of the energy value 
chain; some water supply options are energy intensive, and hence there is a potential for 
greater combined or cumulative water-related impacts on wetlands if planning is not 
coordinated.  

 
15. The development and management of water supplies can pose significant energy demands, 

for example, for pumping, treatment or infrastructure; the development and management 
of energy supplies can generate significant demands for water; wetland ecosystem services 
can be compromised if sufficient water is not available to maintain the ecological character 
of the wetlands; and water supplies for energy and for other water uses (including human 
consumption) can be compromised if the ecological character of wetlands is degraded. 

 
16. The growing demand for energy services, particularly in developing countries, has wider 

implications. Increasing demands for water to meet growing energy requirements are 
competing with the water needed for other sectors, particularly agriculture for food 
production. This is leading to competition among the needs for energy, food and water. In 
many countries, these resource scarcities are most acutely felt by poorer communities 
whose livelihoods are usually more directly dependent on ecosystem services.  

 
Demand for energy will continue to increase 
 
17. Demand for energy and energy services will continue to increase in the future, particularly 

in developing countries, as developing countries are more likely to rely on non-renewable 
sources. Developed countries, particularly in Europe, will be more likely to meet energy 
demand through the expansion of renewable sources and increased energy efficiency. 

 
Factors shaping global energy demand 
 
18. The energy sector will continue to be shaped by a range of factors:  
 

a) Economic growth patterns strongly impact on patterns of global energy demand, 
including both global economic recessions and the speed of economic growth, 
particularly in middle income economies. The types of energy service choices made 
by developing countries will have an increasingly significant impact on the global 
flows of energy resources as their economic growth increases.  

  

                                                            
6  Luo, T. et al. 2010. Demand Side Management in a Highly Decentralized Energy Future 

UPEC2010 31st Aug - 3rd Sept 2010. 



Ramsar COP11 DOC. 28, page 8 
 
 

b) The energy sector is underpinned by technological advances. Driven by demand for new 
sources of sustainable and affordable energy, the sector is constantly investing in 
new technology. These advances can rapidly change the cost of accessing energy 
sources and make previously inaccessible energy sources, such as shale gas or deep 
oil reserves, more accessible. This can lead to significant changes in medium- and 
long-range energy planning, which in turn will require changes to wetland planning 
and management. 

 
c) Government policy at global and national levels strongly influences energy sector 

development. The global emphasis on reducing GHG emissions has shifted 
emphasis in the energy sector. Policies such as feed-in tariffs, net metering, energy 
efficiency standards, as well as regulations for various air and water pollutants, and 
fossil fuel, water and nuclear subsidies are policy developments that are impacting on 
the type of energy options that companies and governments are investing in. Energy 
options which are designed to achieve lower GHG emissions may not always be the 
best options in terms of their impacts on wetlands. 

 
d) The risk of catastrophic failure is also influencing energy choices within the sector. The 

recent earthquake and tsunami in Japan affected four power plants, with one plant, 
Fukushima Daiichi power, declaring an emergency as cooling systems failed. 
Consequently, several countries have revised their support for nuclear power. 
Increasingly, in the context of growing variability in weather conditions, the potential 
for natural disasters is being considered in long range energy planning. 

  
Summary of impacts on wetland ecological character 
 
19. Energy sector activities in all phases of the energy value chain can potentially have negative 

impacts on the ecological character of wetlands. Impacts are primarily expressed through, 
but not limited to: 

 
i) changes in water quantity, due to consumptive use of surface water or groundwater 

or due to alterations of natural flow regimes; 
ii) changes in water quality, due to chemical, thermal and organic pollutants resulting 

from energy sector activities; 
iii) direct impacts on wetland habitats and biota due to the land use of energy-related 

activities or infrastructure; and 
iv indirect impacts from atmospheric emissions, including water quality impacts due to 

emissions, for example of particulate materials, sulphur or nitrogen compounds, and 
from climate change impacts resulting from greenhouse gas emissions in the energy 
sector (GHG). 

 
20. These impacts vary depending upon specific site conditions, and many of the impacts can 

be mitigated through careful planning and site selection. Based on the qualitative analysis 
of energy sector impacts, the following issues emerge from the report as areas of concern 
for potential energy sector impacts on wetland ecosystems. 

 
i) Oil spills from catastrophic disasters, such as the BP Deepwater Horizon explosion, 

and long-standing pollution from oil infrastructures that have not been appropriately 
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decommissioned, continue to pose a threat to wetlands.7 Oil demand is likely to 
continue to be a dominant source of transport fuel and so appropriate measure are 
required to mitigate these types of impacts. 

 
ii) Tar sands require more energy and water to produce oil than does conventional oil 

drilling. They also have direct impacts on wetland habitats through open pit mining 
processes. There is currently a great deal of uncertainty associated with the impact of 
these activities on groundwater sources as well as cumulative impacts. As much of 
this activity happens in fragile wetland areas, appropriate techniques need to be 
employed to ensure effective restoration of impacted areas.8  

 
iii) Pipelines often traverse sensitive wetland areas, either across ocean environments or 

across peatlands. Increasing international trade in natural gas is likely to require 
further expansion of pipelines and associated infrastructure. 

 
iv) Due to the fact that it is cheap to access and widely available, coal continues to be a 

dominant fuel source for many countries. This dominance, particularly in developing 
countries, is unlikely to change for several decades. In addition to the consequences 
of this for increasing greenhouse gas emissions, coal extraction also presents 
potential water quality impacts due to acid mine drainage (AMD). With appropriate 
commitment from regulators and the private sector, the impacts of AMD can be 
contained.  

 
v) Peatlands are important wetland ecosystems, providing a range of ecosystem 

services. The harvesting of peat for fuel, though not the largest threat to peatlands, 
still contributes to the destruction of this fragile ecosystem.  

 
vi) Nuclear energy presents a range of benefits in terms of providing base load power 

with lower greenhouse gas emissions. However, nuclear energy also presents other 
threats to wetland ecosystems, including the risk of large-scale impacts from 
catastrophic failure, as well as ongoing challenges with waste disposal and meeting 
water requirements for cooling.9 

 
vii) Hydropower is well known for the range of impacts that it can have on aquatic 

ecosystems (e.g., temperature changes, altered flow and flood regimes, hindrances to 
fish migration). Hydropower also offers a range of beneficial aspects that 
complement their application with other renewables (storage potential and base load 
power) and, given its untapped potential in many developing countries, it will likely 
become an increasingly important power supply option. Over the past decade, much 
has been learnt about how hydropower can be developed to minimize impacts on 

                                                            
7  National Commission on the BP Horizon Spill and Offshore drilling, January 2011. Deep Water: 

The Gulf Oil Disaster and the Future of Offshore Drilling Report to the president. Available: 
http://www.oilspillcommission.gov/final-report. 

8 Gosselin, P. et al. 2010. The Royal Society of Canada Expert Panel: Environmental and health 
impacts of Canada Oil Sands Reserves. The Royal Society of Canada.  

9 US Department of Energy. 2006. Energy demand on water resources. Report to Congress on the 
interdependency of energy and water. Report prepared by Sandia Labs and the National Energy 
Technology Laboratory, Los Alamos National Laboratory. 
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ecosystems and optimise power supply. This knowledge needs to be more diligently 
applied with increasing emphasis on mitigating social and environmental impacts. 

 
viii) Biofuels present an important transport fuel alternative to oil and they are likely to 

continue to expand, particularly once second generation fuels become viable. 
However, many feedstocks grown for biofuels have large water requirements 
compared with other transport fuels, require large areas of land and can have social 
impacts (such as increased food prices). The implications of expanding biofuel 
production need to be carefully assessed.  

 
ix) A large amount of water is required to cool thermal power plants. All thermoelectric 

power plants, regardless of the type of fuel used, require cooling to condense the 
steam that exits the turbines. Two main factors determine the amount of water 
withdrawn and consumed in a plant: 1) cooling technology and 2) the thermal 
efficiency of the plant, which is closely aligned to the type of fuel that is used. New 
power plants can be built with technologies that reduce water requirements, such as 
dry cooling, but these usually increase the cost of power generation.  

 
x) The cost and impacts on wetlands associated with transmission lines and related 

infrastructure are often not adequately considered in planning and decision-making 
for new electricity generation facilities. In some cases, renewable electricity options 
may require new or more widely dispersed transmission lines. Specifically, wind 
energy often depends on wind resources that may be located far from load centres, 
and so development of wind energy may require access to bulk transmission systems 
that move power from resource areas to load centres.10 An increase in regional 
power pools and international power trading also contributes to an increase in 
transmission lines. The siting of transmission lines needs to be balanced with the 
need to protect sensitive wetland habitats.  

 
xi) In addition to these known impacts, there are several areas that have been identified 

as areas where the impacts of energy development on wetlands have not yet been 
sufficiently studied. This is due to the fact that technology develops rapidly within 
the sector, whereas impacts on wetlands may not be fully understood until after 
implementation. The following areas fall within this category. 

 
 There is insufficient understanding of the long-term impact on groundwater 

resources of hydraulic fracturing (“fracking”) to remove shale gas.11 
 There is a growing, but still insufficient, understanding of the long-term 

impacts of artificial carbon capture and storage on groundwater supplies.12 
 There is limited understanding of the impact that tidal energy may have on 

coastal environments. 
 Although hydropower impacts have been widely studied, there is currently a 

lack of consensus on projected evaporative losses from hydropower 
                                                            
10 Mills, A. 2009. Transmission for Wind Energy: A Review of Transmission Planning Studies Ernest 

Orlando Lawrence Berkley National Laboratory. Environmental Energy Technologies Division. 
11 Manuel, J. 2010. EPA Tackles Fracking. Environmental Health Perspectives Volume 118 number 5 

May 2010. 
12 International Energy Agency. 2009. Technology Roadmaps Carbon capture and storage. 

OECD/IEA. 
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reservoirs, which hinders comparative decisions among different energy 
options. Furthermore, the amount of water evaporated due to hydropower 
generation is particularly location-dependent, and projections for one region 
cannot easily be applied to other regions.13  

 
Applying integrated resource planning approaches to mitigate impacts 
 
21. Many countries are facing rapid increases in demand for energy services. This can result in 

inadequate planning and analysis of the full implications of certain energy supply options. 
Furthermore, financial constraints in many countries are leading to a focus on “least cost” 
supply options, but the longer-term environmental costs associated with these 
developments are often not fully considered. Planning processes which include a balanced 
assessment of all costs, including water use impacts, as well as inclusion of options that 
improve energy efficiency, are likely to minimize impacts on wetlands.  

 
22. Integrated Resource Planning (IRP) is a planning approach that involves consideration of 

both supply- and demand-side management (DSM) options so as to provide energy 
services at the minimum cost, including environmental and social costs.14 A 
comprehensive IRP approach ranks all supply- and demand-side resource opportunities 
based on the cost and risk for delivering services at the point of use.15 A key strength of 
the process is that it seeks to engage a range of stakeholders in a strategic planning process 
where options are compared against a common set of agreed criteria.16  

 
Risk assessment and catastrophic failure 
 
23. Wetlands are especially vulnerable to the effects of failures in the energy sector, including 

catastrophic failures such as massive spills, as well as chronic failures where uncontrolled 
impacts of energy sector activities may occur over long periods without adequate oversight 
or remedy. The potential costs of such failures in terms of lost or degraded wetland 
ecosystem services can be reduced if the risks of failure are identified and minimized in 
planning, and are managed carefully in implementation. 

 
International collaboration in SEA and integrated planning for energy and wetlands 
 
24. In many cases, the raw resources needed for energy production are located far from where 

the energy will actually be used. Because of this, energy planning and energy policies are 
often developed and implemented at scales from regional to global, through bilateral and 
often multilateral collaboration in energy planning and delivery. International collaboration 
in strategic environmental assessment and integrated resource planning can help to ensure 
that the potential impacts of energy plans and policies on wetlands and wetland ecosystem 
services are addressed in regional-scale and global-scale energy sector activities. 

                                                            
13 International Hydropower Association, 2009. IHA statement on evaporation from hydropower 

reservoirs. 
14 Swisher, J. et al. 1997. Tools and methods for integrating resource planning : Improving energy 

efficiency and protecting the environment. UNEP Collaborating Centre on energy and 
environment, Riso National Laboratory, Denmark. 

15 Totten, M.P.; Killeen, T.J. and Farrell, T.A. 2010. Non-dam alternatives for delivering water 
services at least cost and risk. Water Alternatives 3(2): 207-230. 

16 Tellus 2000 and Swisher, J. et al. 1997, above. 


