1 Why integrate environment and climate change into the Energy sector
 (
Box 1 
Some
 unpleasant facts
The price for keeping the present patterns of energy investment is a global temperature increase of 2 degrees Celsius, with consequences for economic welfare.
The biggest welfare impact will be in vulnerable countries with large populations below the poverty line. 
The historical climate record for the 20
th
 century in Africa shows a decrease in rainfall over large portions of the Sahel and an increase in rainfall in east central Africa. 
Expected negative impacts are biodiversity loss, decreased agricultural production and food security, water supply, increased vulnerability to mosquito-borne diseases and disrupted patterns of human migration. 
Source WWF (see 
http://www.worldwildlife.org/climate/Publications/WWFBinaryitem4926.pdf
 for a detailed analysis).
)

Energy plays an important role in many aspects of life. Electricity is used for lighting and cooling, and fuel is used for heating and cooking. Energy production and use is interconnected with many other aspects of modern life, such as water consumption, production and use of goods and services, transportation, economic growth, land use, and population growth. In developing countries, access to affordable and reliable energy services is fundamental to decreasing poverty and improving health, increasing productivity, enhancing competitiveness and promoting economic growth. 

 (
Box 2 Green Economy in the energy sector
UNEP defines a green economy as one that results in “improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities” (UNEP 2010). In its simplest expression, a green economy is low-carbon, resource efficient, and socially inclusive. The key aim for a transition to a green economy is to enable economic growth and investment while increasing environmental quality and social inclusiveness.
 A major challenge is reconciling the economic development aspirations of rich and poor countries in a world economy that is facing increasing climate change, energy insecurity and ecological scarcity. In particular for developing countries finding ways to 
protect global ecosystems, reduce the risks of global climate change, improve energy security, and simultaneously improve the livelihoods of the poor are important challenges
. 
A green economy can meet this challenge by offering a development patch that reduces carbon dependency, promotes resource and energy efficiency and lessens environmental degradation. Specifically for the energy sector this can be addressed by adopting policy measures to overcome barriers and promote investment in renewable energy technologies and increased energy and resource efficiency in the
 
manufacturing, waste and building sectors. 
)The use of energy in the form of fossil fuels has a major impact on climate change. According to the U.S. Energy Information Administration the share for fossil fuels in primary production of energy in the world amounted to 86% in 2006. The burning of fossil fuels produces around 21.3 billion tonnes (21.3gigatonnes) of carbon dioxide per year, and is estimated that natural processes can only absorb about half of that amount, so there is a net increase of 10.65 billion tonnes of atmospheric carbon dioxide per year (one tonne of atmospheric carbon is equivalent to 44/12 or 3.7 tonnes of carbon). 

Climate change-related externalities from fossil fuel combustion affect consumers directly through changes in weather patterns, loss of arable land/agricultural yield, increased water scarcity, and diminished ecosystems (NRC 2010). A study of the external cost of electricity production in the EU by the European Environmental Agency (EEA 2008) examined the specific damage costs associated with emissions of CO2, as well as impacts associated with other air pollutants (NOx, SO2, NMVOCs, PM10, NH3); in 2008 traditional fossil fuel electricity generation externalities were estimated to reach 25.9 Eurocent/kWh (in the EU-27). (According to Eurostat the average electricity price for households in the EU -27 in 2011 was 17.8 Eurocent/kWh).















By integrating environment and climate change into the Energy sector practice we can make a difference, and it can pay for itself, create jobs (for instance, renewable energies technologies are more labour intensive than conventional power generation and building retrofitting can generate many new jobs in developed countries) boost the Green Economy. Examples of how to integrate the green economy into the energy sector are given above.
 
Reasons and opportunities for integrating Environment and Climate Change into the Energy sector

· There are high indirect costs associated with the pollution arising from combustion of fossil and traditional fuel switch, with very detrimental effect on public health (UNEP and WMO 2011). According to the IEA, the costs of air pollution controls worldwide amounted to about € 155 billion in 2005 and are estimated to triple by 2030 (IIASA 2009; IEA 2009a);

· Manufacturing is responsible for around 35 %of global electricity use, over 20 %of CO2 emissions and for around 35% of global air pollution related health damage. Estimates of air pollution health damage range from 1 to 5% of the global GDP.

· Indoor air pollution from burning solid fuel accounted for 2.7 per cent of the global burden of disease in 2000 and is ranked as the largest environmental contributor to health problems, after unsafe drinking water and lack of sanitation (WHO 2006). In many developing countries it is major cause of serious illness and premature death, particularly for women and children. The adoption of clean cooking facilities or of ceiling facilities and chimneys for heating in countries with cold climates could prevent the majority of these deaths.

· Significant new construction is expected in the developing world in order to provide adequate housing for over 500 million people, while providing access to electricity for some 1.5 billion people, taking into account sustainable building considerations at the time of design and construction makes good economic sense. Green retrofitting at a later stage invariably carries higher costs, both financially and environmentally, than integrating sustainability considerations already at the early stages of design and construction.

· The major opportunities for greening the building sector are the relatively quick payback of the process, be it retrofitting or new construction, the availability of technologies, and the progressive greening of energy supply and demand. These trends are encouraging the effort to transform the building sector. Equally in most instances, improvements in energy efficiency in the manufacturing sector have net economic benefit (see case study SWITCH and SWITCH- Sri Lanka). 

· The current highly carbon intensive energy system depends on a finite supply of fossil fuels that are getting harder and more expensive to extract leading to concerns about energy security in many countries. Furthermore, many countries are exposed to large swings of oil import prices which cost of billions of Euro in public subsidies. Modern renewable energies and increased energy efficiency offer considerable potential for enhancing energy security at global, national and local levels.


3. How to integrate environment and climate change into the energy sector
In order to point how to integrate environment and climate change into “Energy” aid, we need to distinguish two types of “energy” aid:
· Addressing energy poverty.  According to data from the International Energy Agency[footnoteRef:1] more than 1.4 billion people in the world do not have access to electricity and 2.7 billion rely on traditional biomass for cooking. Recognizing that access to energy is essential for poverty reduction and economic growth, international concern is growing. While the MDGs do not include specific targets for access to electricity or clean cooking facilities, the UN has declared 2012 to be the “International Year of Sustainable Energy for All”. The Resolution of the UN Conference on Sustainable Development held in Rio de Janeiro in June 2012, commits to facilitate support for access to energy services by the 1.4 billion people worldwide who are currently without them and emphasizes the need to take further action to improve this situation, including by mobilizing adequate financial resources, so as to provide these services in a reliable, affordable, economically viable and socially and environmentally acceptable manner in developing countries. Technological solutions must be adapted. Possible options for access to electricity are: grid extension (for instance in peri-urban areas with high population level) and off-grid or mini grid (for remote areas with low population and far from the grid). When delivered via an established grid, the cost of electricity per MWh is cheaper than that of mini-grids or off grid solutions, but the cost of extending the grid to remote, sparsely populated or mountainous areas is very high and can incur in high transmission losses.  Possible options for clean cooking are: liquefied petroleum gas (LPG), biogas or advanced cooking stoves. One example of this type of “Energy aid” is the Energy Facility. The Annex contains a case study of the Programme as a whole and of one of the projects.   [1:  2011 Energy Outlook] 


Despite the challenges, developing countries have a unique opportunity to leap-frog directly into the green economy as they have less cumulative investment in conventional energy systems.  And it makes economic sense. As pointed out, the costs of extending the grid to remote rural areas are very high so decentralized renewable energy solutions are the best economic option and some of relatively easy maintenance, presenting opportunities for providing new skills (and direct jobs) to the local population. In island countries within many disperse islands the costs of shipping fuel are between 20-50 EURcents/kWh, against 5 EURcents/kWh international costs. Furthermore in rural areas where access to modern energy sources is too expensive, there is an unsustainable use of firewood and other forms of biomass for cooking purposes. This contributes to deforestation, which has consequences in terms of decrease in rainfall and aggravates food insecurity. In addition to the health problems (in the form of respiratory diseases or diseases related to lack of access to clean water) it causes. Improved energy efficiency and the use of cleaner and renewable sources of energy can help to achieve a more sustainable use of natural resources, such as woodlands and other types of biomass, and reduce emissions, thus protecting the local and the global environment. Developing countries are furthermore more dependent on imported oil, as their production is not well diversified and they use twice as much oil per unit of economic output than developed countries. Hence energy price have a high impact on their economies, aggravated by their fragile financial systems. Again, this presents a clear case for improving energy efficiency and promoting renewable energy technologies.   

· Ensuring “green” growth: Economic growth in emerging markets such as China, India or Brazil in the last decade has exacerbated the increase of GHG. It is estimated that in 2010 emissions from China grew by 9.3% to 8.15 billion of CO2[footnoteRef:2], overtaking the USA as the world’s bigger polluter. India, the world's third-biggest emitter, has also increased its carbon pollution. It has reached 2.06 billion tons, which is 6.1 per cent of world emissions. But its increase over the year was 9.4 per cent - the highest rise from any country. One approach to assist in tackling this problem is to increase awareness and ensure technology transfer. The SWITCH-Asia Programme is an example of this. The Annex contains a case study of the Programme as a whole and of one of the projects.   [2:  Figures from the USA department of Energy] 


The adoption of energy efficiency measures is particularly important in ensuring green growth, and in most cases it is profitable. Here below are some examples.

Examples of investment and environmental returns from energy-efficiency initiatives in developing countries
	Country
	Sector
	Energy Efficiency initiatives
	ROI
	Payback
	CO2 savings

	Bangladesh
	Steel
	Reparation of leaks and insulation of pipelines
	260%
	3.5 months
	137 tons/yr

	China
	Chemicals
	Installation of a heat recovery system to recover heat from a cogeneration plant
	96%
	7 months
	51137 tons/yr

	Ghana
	Textiles
	Installation of high-tech-de-scaling equipment for the boiler and steam pipes 
	159%
	4 months
	N/A

	Mongolia
	Cement
	Improvements in the dust control system (filter bags) using new electric motors
	552%
	2 months
	11007 tons/yr

	Honduras
	Sugar
	Replacement of steam turbines in the crushing mill with electric motors, powered by cogeneration; surplus electricity sold to the grid.
	N/A
	1 year
	N/A


Sources: Extracted from UNEP Green Economy Report, 2011

Some measures, such as behavior change (e.g. switching the lights and computer off when finishing work), do not require investment at all. There are a number of policy instruments that governments can use to encourage investment on energy efficiency in the industrial and sector. These instruments are: regulatory and control mechanisms (such as the EU Large Combustion Plant Directive), economic and market based instruments (EU Emission Trading Schemes or Clean Development Mechanism, India carbon tax on Coal production), voluntary action, information and capacity building (in recent years national eco-labeling schemes have been initiated in Brazil, China, India, South Africa, Indonesia, Thailand or Tunisia among others, combined with the governments recognizing green labeling schemes as standards in their public procurement programmes). 

There are equally significant opportunities to improve energy efficiency in the building sector, where the potential to reduce GHG emissions is the highest. In the developing world there are however challenges, because the scale of informal and low cost housing is vast. In Indonesia it is estimated that 70% to 80% of housing construction is informal.  High upfront costs, low ability from households to pay, energy subsidies, lack of financing, lack of qualified staff, and insufficient energy service are barriers that need to be addressed. Potential instruments employed by governments are: regulatory and control mechanisms, (standards, labeling of appliances), economic and market based instruments, information and voluntary action, tax exemptions, subsidies, etc. Analysis by UNEP suggests that regulatory and control mechanisms are the most effective in developing countries. Grants and rebates are however also needed to tackle the cost-barrier preventing energy efficiency improvements. 

Experience over the last 15 years of integrating environment and climate change can be distilled into a number approaches and practical measures:  

· Acknowledge multiple pressures – pressures on energy are not due to climate change alone.  There are multiple and inter-related effects e.g. economic growth, increased industrial activity, migration to urban areas and new constructions (all these in developing countries), changing consumer patterns, oil price shocks or security of supply, which are likely in the short term to have a greater impact than climate change alone.
 (
No Regrets Approach
Where there is great uncertainty, it can be wise to apply a “no regrets” approach. This means making changes that would be beneficial whether or not a specific climate change materializes. IPCC defines no-regrets opportunities in the following way: “Net negative costs (no regrets opportunities) are defined as those options whose benefits such as reduced energy costs and reduced emissions of local/regional pollutants equal or exceed their costs to society, excluding the benefits of avoided climate change” IPCC (2007a). Some examples in the energy sector include:
Remove regulatory barriers to innovation: 
Regulatory requirements can build in cleaner technology standards in the licensing of new industrial operations. It can establish emission and discharge standards for industries with clear requirements for the best available or best possible technology (BAT, BPT). However, care needs to be taken that setting standards by regulation does not impede innovation and fail to keep pace with technological progress. 
Experience in China has shown how eco-industrial development or industrial symbiosis can be held back by regulations that enforce too low fines on discharges and forbid or limit the exchange of byproducts between companies.
Eliminate subsidies on fossil fuels: 
government subsidies on fossil fuels distort energy markets and energy related investment decisions without producing off-setting returns. Their elimination 
or reduction in a major step in integrating the green economy approach in the energy sector and has been shown to result in a more efficient energy sector (give an example of where this has been done with good results).
Open up the 
electricity m
arkets to competition: 
local electricity monopolies are significant barriers to innovation in the energy sector. Market liberalization and consumer choice will create market opportunities for alternative energy sources and create further pressure for greater efficiency and innovation in the energy sector. Current market trends suggest that natural gas would make substantial inroads in a truly open energy marketplace, and environmental groups consistently maintain that alternative energy sources, such as wind or solar, are ready to compete in an open marketplace. 
New energy technologies
 − including providing improved cook stoves, solar PV lighting, solar irrigation pumps, and energy from agricultural waste – offer not only a lower carbon development path but also potential co-benefits for health, education and livelihoods, including benefits specifically for women and girls.
)
· 
· Deal with uncertainty – we don’t know enough of the impact of Climate Change and the impact of environmental changes in the energy sector. The “no regrets” approach can be applied in the energy sector, and opportunities are significant, particularly on energy efficiency investments that offer quick returns, sometimes and very low or no costs.

· Understand the political economy – The incentives and the presence of barriers for mainstreaming environment and climate change in the energy sector need to be understood and managed. The case study on the SWTCH project illustrates the importance of profit motive in accelerating integration of environmental practice.

· Apply both demand and supply side approaches.   Demand side interventions in the energy sector involve changing consumer behavior through awareness (e.g. pull down external blinds rather than using air conditioning or a sweater rather than turning on space heating, encouraging the use of efficient appliances through energy labeling, etc) and through application of economic instruments (tariffs) that are fully cost reflective.



· Apply both demand and supply side approaches.   Demand side interventions in the energy sector involve changing consumer behavior through awareness (e.g. pull down external blinds rather than using air conditioning or a sweater rather than turning on space heating, encouraging the use of efficient appliances through energy labeling, etc) and through application of economic instruments (tariffs) that are fully cost reflective.

· Interventions on the supply side involve replacing inefficient carbon intensive generation capacity by more efficient technologies and fuel (for instance switching from coal to natural gas) and technology switching (to renewable energies). Developing countries where installed capacity is low have the opportunity to jump into these technologies directly without having to phase out old inefficient stations. 



3 Menu of mainstreaming action


A simplified programmatic approach to mainstreaming adapted from UNDP-UNEP (2009) is shown below:



· Policy dialogue and awareness raising are at the core because these change mindsets and even value systems and these are at the heart of successful mainstreaming. Institutions and in particular the incentive environment are also crucial as it affects the operational capacity to implement changes.

Contributing to all these areas are specific tools in which there are many. The most important are: CEP/SDA (country environmental profiles or sustainability development analysis); Environmental Impact Assessment (EIA); Strategic Environmental Assessment (SEA); Climate Risk Assessment (CRA); Integrated Water Resources Management (IWRM), specific for the Water sector but highly relevant for large hydropower plants. The World Bank uses Energy and Environment Reviews (EER). Below is a table showing the application of these tools in the energy sector and case studies for SEA and EER are presented in the Annex.



Application of impact assessment and management tools to developments in the energy sector
	Development phase (Energy sector)
	Impact assessment/management tool

	1. Policy/strategy
	SEA (sectoral) or policy appraisal

	2. Project design (power stations)
	EIA with integral environmental action plan

	3. Project construction/early operational years
	EIA/environmental action plan with input to design of an Environmental Management System

	4. Project operational period (maybe 30-50 years)
	Environmental Management System (focus on continuous environmental improvement)

	5. Decommissioning
	EIA update or new EIA with links to Environmental Management Systems


Source UNEP

Policy dialogue is potentially the most effective means of integrating environment and climate change. Further development of renewable energy and increased energy efficiency needs to overcome a number of barriers. The energy sector operation has not yet been reconfigured to consistently support the development and deployment of clean technologies such as renewable energy or decentralized CHP technologies and a managed phasing-out of emissions from fossil fuel sources. This is due to both vested interests and an energy system, comprised of infrastructure, and organizations and institutions locked in to supporting conventional energy technologies. Developing countries may have fewer cumulative investments in conventional energy systems, and this presents an opportunity. There are many considerations specific to each country and context – potentially relevant questions for the policy dialogue and to identify opportunities include: 
· Does the energy sector feature in environment and climate policy strategies?; Is increased access to sustainable energy and development of renewable energy a political priority with clear targets and accompanying measures? 
· What is the energy mix in the country? Hydro power will be affected by changing weather patterns, therefore energy planning needs to take into consideration the medium and long term risks posed by Climate Change. Does the country have indigenous fuel sources? If yes, how can you best promote the use of low carbon or efficient technologies? (for instance a country with large coal reserves is likely to want to make use of them);
· Is security of supply an issue? Renewable energies and increased energy efficiency present good opportunities in ensuring security of supply;
· Is the current generation capacity sufficient to meet the demand?  If not, where is additional capacity needed? (remote rural areas offer opportunities for off grid technologies);
· Who are the main consumers? Is there energy intensive industry? If yes opportunities to increase efficiency for instance through cogeneration  are plenty;
· What is the energy intensity, who are the main consumers? Where are the opportunities to increase efficiency?;
· What is the structure of the energy markets? Is it dominated by incumbent companies who are reluctant to adopt new technologies such as renewable and cogeneration? Do they impose barriers for instance for grid connection or by preventing them from selling electricity into the grid at a fair price?

Budgets and indicators are important instruments, particularly at implementation phases. As budgets control expenditures they are crucial to linking policy to results. The energy sector is both a source of revenue (if the utilities are state companies) and a source of expenditure (for instance investment and maintenance of infrastructure). Indicators provide a means of accountability and show progress towards reaching policy targets. Relevant budget related questions include:
· Are there distortive taxes or subsidies in the sector? For instance, developing countries usually subsidize fossil fuels or electricity supply, which discourages efficiency and slows down the transformation of the energy supply system to low carbon technologies. These subsidies need to be removed, but by paying attention to low income groups;
· Are health and environmental externalities from fossil fuel combustion integrated into the energy prices?;
· Is there an increasing allocation to promote technologies whose development will lead to savings in the future? For example, subsidies, grants or feed in tariffs for renewable energy or cogeneration that will promote their development and contribute to a reduction in emissions that will decrease expenditure in health; In developing countries, directing resources (be it government expenditure or ODA) to increase electricity access in remote rural areas with low return of investment that in the future will help promote economic growth, or resources to improved stoves that will decrease expenditure on health and reduce the number of deaths, allow studying at night and reduce the workload for women and girls who are responsible for wood collection;

Awareness raising – with greater awareness the case for integration and environment into climate change becomes self evident and compelling. Mainstreaming works best when is self-motivating by a conviction of its benefits. Integrating environment and climate change in the energy sector is subject to uncertainty, with limited or imperfect information. There is uncertainty about the potential physical impacts of an increase in greenhouse gas concentrations in the atmosphere, about the economic impacts of climate-related damages and about the cost of technology for reducing emissions. More information and data will lead to better informed decisions. Actions that can be taken include:
· The existing research literature tends to treat the energy sector mainly as a driving force for climate change rather than a sector subject to impacts from climate change. As a result, there is very little literature on adaptation of the energy sector to effects of climate change in the demand and supply of energy. The research evidence about indirect effects ranges from abundant information about possible effects of climate change policies on energy technology choices to extremely limited information about such issues as effects on energy security. Probably the greatest challenges would be in connection with possible increases in the intensity of extreme weather events and possible significant changes in regional water resources (for instance more erratic rainfall patterns have severely affected the generation capacity of hydropower plants in Ethiopia, Eastern Tanzania, Uganda and Western Ghana). Given that the current knowledge base is so limited, expanding the knowledge base is important to energy users and providers. Examples of research priorities are:

· Research on assessments of extreme weather implications for energy systems and infrastructure resilience;
· Research on efficiency of energy use in the context of climate warming with emphasis on technologies and practices that save cooling energy and reduce peak load;
· Improvements in the understanding of effects of changing conditions for renewable energy and fossil energy development and market penetration on regional energy balances and their relationships with regional economies;
· Improving information about interactions among water demands and uses where the quantity and timing of surface water discharge is affected by climate change;
· Improving the understanding of potential climate change and localized variability on energy production from wind and solar technologies;
· Improving understandings of potentials to improve resilience in electricity supply systems through regional intertie capacities and distributed generation;

· At consumers’ level, there is a need for improvements in consumption metering and pricing according to consumption: in some developing countries lack of awareness and distorted pricing lead to consumers not monitoring their consumption. For instance in Sri Lanka the Chamber of Commerce when implementing the SWITCH project increased energy efficiency in the food and beverage industry realized that baseline data on energy consumption/intensity could not be obtained because most small and medium sized industry did not gather this data but just paid for the energy bills at the end of the month. Lack of awareness on the economies that can be made taking energy efficiency measures at little cost or simply changing habits is also a barrier. One common tool to partly address this is by making it compulsory for large companies to employ an energy manager to monitor energy use. In Vietnam for instance the energy manager has the obligation to report to the Ministry of Trade and Industry (VNEEP – Vietnam Energy Efficiency Programme under the Ministry of Industry and Trade);
 (
SEA
 refers to a formal, systematic process to analyze and address the environmental effects of policies, plans and 
programmes
 and other strategic initiatives. 
It applies
 primarily to development-related initiatives that are known to have significant environmental effects, such as the Energy sector. 
To distinguish 
SEA 
from EIA, the latter focuses on proposed physical developments such as a power station, while SEA focuses on proposed actions at a “higher” level such as new or amended laws, policies, 
programmes
 and plans. 
SEA facilitates and contributes to sustainability assurance, for example by evaluating the effect of a national energy plan or 
programme
, 
inter alia, 
against CO2 emission commitments made by a country under the Kyoto Protocol. 
The World Bank and other multilateral agencies are beginning to require borrowing countries to undertake SEA of certain types of plans and 
programmes
. 
Findings from OECD on the results of SEA implementation at Regional Development Banks and donor level for the energy sector estimate that is has led to enhanced incorporation of environmental aspects that are often disregarded in 
sectoral
 plans, such as energy efficiency and  green building. A case study on SEA is presented in the Annex.
)
The choice of partners for integration of activities is vital. Governments will often recognize that others in civil society and/or the private sector are potentially more effective in changing the mindset. Actions that can be taken include:

· Giving voice to the energy consumers (both industrial and households)– to make service client orientated and accountable, mobilizing consumers to increase efficiency;
· Promoting information exchange – e.g. private sector trade associations that promote the adoption of cleaner production that reduces energy intensity and pollution.

 (
CRA for the Energy sector
Common Risk Areas for the Energy Sector include:
Energy production is closely related to the availability of water resources, since they constitute the “fuel” for large and small hydropower stations, but are also needed to cool nuclear plants or for 
biofuel
 production.  
Near shore and off-shore energy facilities 
may be affected by the rise of the sea level. There are worrying examples of uranium enrichment plants from which radioactive substances leak into the soil and sea. Sea level rise could also affect the foundation loading of off-shore wind facilities, which tend to be built in shallow waters. 
Wind resource magnitudes are not expected to become severely affected in the short and medium term, since wind speeds are generally variable, with annual variation of 10 – 15%. But small changes in a given location could have an important – positive or negative – impact on the production of wind parks, since a change in wind speed at turbine hub-height of 0.5 m s leads to an increase in energy density by over 30%.
Storms pose a dangerous threat to 
off-shore and near-shore facilities. This
 
includes gas and oil production platforms, but may extend in the future to off-shore wind parks and, especially, ocean power projects. Storms are also one of the main threats to the energy sector’s transport and distribution system. 
Expected changes in energy demand patterns will provoke problems in the form of peak loads in regions with increasing need for air-conditioning, especially in grids that are operating close to their maximum capacity.
)Inadequate Institutional capacity is one of the common barriers to integration of environment and climate change. Indeed in the energy sector in particular, developing countries face a shortage of institutional and human capacity to acquire and manage new technologies, as well as to apply mainstreaming tools such as SEA in their policy making. There are opportunities to provide self-sustaining and long lasting integration by creating new institutional norms and incentives for integration. The institutional incentives to integrate environment and climate change into the energy sector can be sometimes mixed (e.g. the benefits of energy efficiency improvements in a building are not felt by the owner who has to make the investment when the tenant is living in the building and paying the bills).   Actions that can be taken include:

· Including integration activities and key performance indicators e.g. fulfilling EIA mitigating measures of major power plant projects;

· Including integration in job descriptions and appraisal of key staff: e.g. ensuring that the building of new hydropower plants takes future climate change into account (effect in the water flow). 


· Building knowledge and skills in the application of economic instruments to control energy use and efficiency e.g. improving metering and consumer awareness; tariff setting. 

Tools
There are many tools that have been developed for integrating environment and climate change. The most important one are CEP/SDA; EIA, SEA, CRA and IWRM (relevant for hydropower). The main tools link at various points of the EC operations cycle as shown below:
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4	More information 

1) EU documents 
· EU Site on environmental integration   
· EU Guidelines on integration of environment and climate change in development cooperation, 2009
· Climate change sector scripts (agriculture and rural development, education, energy, health, infrastructure, solid waste management, trade and investment, water supply and sanitation) 
· A map of EU climate change actions
· EU capacity4DEV website on climate and environment 
· Briefing for non-experts on climate change – It’s a mad world

2) Other sources

(i) Climate and environment data tools

· ClimateWizard - http://www.climatewizard.org/
· PRECIS, UK Met office, http://www.metoffice.gov.uk/precis/ 
· MAGICC SCENGEN, http://www.cgd.ucar.edu/cas/wigley/magicc/

(ii) Mainstreaming and planning guidance tools 

· Tearfund - CEDRA – http://tilz.tearfund.org/Topics/Environmental+Sustainability/CEDRA.htm
· CARE International – CVCA: http://www.careclimatechange.org/index.php?option=com_content&view=article&id=25&Itemid=30 
· IISD – Community-based Risk Screening Tool – Adaptation and Livelihoods (CRISTAL) http://www.iisd.org/cristaltool/
· EU Site on environmental integration  
· World Bank site on Country Environmental Assessments
· OECD applying SEA - SEA good practice guide for development cooperation 2006 
· The international association for impact assessment - IAIA 
· A web site (IIED) dedicated to environmental mainstreaming
· Policy Guidance on Integrating Climate Change Adaptation Into Development Co-operation, OECD 2009
· UNDP- UNEP Poverty and Environment Initiative - PEI 
(iii) Knowledge sharing platforms

· Climate and Development Knowledge Network – Planning climate compatible development: www.climateplanning.org 
· UNDP -  Designing Climate Change Adaptation Initiatives: http://www.adaptationlearning.net/guidance-tools/toolkit-designing-climate-change-adaptation-initiatives
· UNFCCC Nairobi Work Programme - Compendium on methods and tools to evaluate impacts of, and vulnerability and adaptation to, climate change - http://unfccc.int/adaptation/nairobi_work_programme/knowledge_resources_and_publications/items/5136.php
· World Bank – Climate Change Knowledge Portal: http://sdwebx.worldbank.org/climateportal/index.cfm
· Adaptation Learning Mechanism - http://www.adaptationlearning.net/ 
· Information on NAPAs and national communications -UNFCC website:
· Eldis Climate Change Adaptation web resources - http://www.eldis.org/go/topics/dossiers/climate-change-adaptation 
· WRI Climate Change Database (Vulnerability & Adaptation)  - http://projects.wri.org/adaptation-database 
· AIACC Reports - http://www.aiaccproject.org/Final%20Reports/final_reports.html 
· Climate Funds Update Project (including adaptation funding) - http://www.climatefundsupdate.org/Home
· OECD and World Bank - Green Growth knowledge platform
(iv) Other resources/reports
· The UNEP report on Green Economy, 2011- website on green economy
· The economics of climate change – reshaping thinking on climate resilient development, 2009
· OECD: Key messages from the new OECD Guidelines on Integrating Climate Change Adaptation into Development Co-operation, Courtesy of J. Kuriger, SDC, CH, 2009
· Belgium:  Climate change and the Belgian development cooperation policy: Challenges and opportunities J.-P. van Ypersele, 2008
· Denmark: Climate and Development Action Programme, Danida, 2005 
· Germany: useful link on GIZ website 
· Sweden: Closing the Gaps, Report of the Swedish Commission on Climate Change and Development, 2009
· United Kingdom: Eliminating World Poverty: Building our Common Future, DFID White Paper, 2009 

3) Energy sector
http://www.esmap.org/ Information on the Energy Environment Review Tool from the World Bank
http://www.oecd-ilibrary.org/development/strategic-environmental-assessment-in-development-practice_9789264166745-en Includes a case study on the Energy sector in Vietnam http://www.oecd-ilibrary.org/development/strategic-environmental-assessment-in-development-practice/vietnam-strategic-environmental-assessment-on-the-quang-nam-hydropower-plan_9789264166745-7-en
Climate Risk Management in the Energy Sector- African development Bank http://www.climate-development.org/atroccoli/nato_arw/arw_book/Climate_Energy_Book_Troccoli_CH08_Veit.pdf
IEA Study- Energy for all http://www.iea.org/Papers/2011/weo2011_energy_for_all.pdf 
Some Case studies:
http://www.energyefficiencyasia.org/) 
http://www04.abb.com/global/seitp/seitp202.nsf/0/316e45d4d67ae21bc125751a00321e72/$file/Sugar+mill+case+study.pdf
http://www.ghanaef.org/publications/documents/2savingenergyindustry.pdf


Annex - Case Studies
Case Study – The Energy Facility
The ACP-EU Energy Facility was approved in June 2005 by the ACP-EU Council, with a funding envelope of €220 million. The long-term overall goal of the Energy Facility (EF) is to contribute to the achievement of the Millennium Development Goals (MDGs), in particular the goal on poverty reduction, through increased access to energy services by the poor rural population. A first Call for Proposals (CfP) was launched by the EF in June 2006, for which the majority of the EF’s funds (196 M€) was channeled to fund 74 projects. Projects in the first call could be divided according to three components: i) Component 1: actions to increase access to energy services in rural areas; ii) Component 2: actions to improve energy management and governance; and iii) Component 3: actions to improve cross-border cooperation in the energy sector. A mid-term evaluation of this Call was undertaken at the beginning of 2012. The objective was to draw key lessons for improvement regarding relevance, efficiency effectiveness impact and sustainability. Conclusions from the evaluation are generally positive. Some relevant lessons are:
· The projects are relevant to the needs of ACP’s poor in rural and peri-urban areas. They are furthermore contributing to exploring and testing innovative energy access approaches;
· Progress in governance is harder to assess due to scarcity of quantifiable targets. However, success in capacity building activities appears to be higher when they are part of accompanying measures in concrete energy access projects than in purely “governance/capacity building projects”. The link to real energy access activities plays a key role in capacity building and in the motivation of partners;
· Insufficient feasibility work in the phases prior to implementation provoked delays in several projects;
· The Energy Facility has had an added value as a catalyst for initiation of project innovations, as well as a positive impact on improving energy access for the poor and on the Energy Policy Dialogue.

Case Study - Providing Access to Modern Energy in Northern Uganda (PAMENU)
Uganda’s per capita energy consumption of 0.3 Tonnes of Oil Equivalent is among the lowest in the world. Wood fuel is the dominant energy source accounting for 80% of the total energy consumption, 92% of which is biomass (wood, charcoal and agricultural residues). Only 3-5% of the population has regular access to electricity and many towns, especially in the North, do not have power supply. The PAMENU project, financed by the EU-ACP Energy Facility, had the objectives of: "reducing poverty and improve the quality of life for people living in rural areas of Northern Uganda with particular focus on improving the quality of social services, such as health and educational services”; and ii) specifically: “providing access to modern energy services (“energy packages”) to rural households, social institutions as well as to small and medium enterprises (SMEs) in the target districts”.
Three types of technologies were implemented:
1. Innovative, fuel-efficient stoves (“Rocket stove” or “Shielded stoves”), reducing smoke production, increasing thermal yield and reducing fuel consumption; this types of stove can be manufactured locally.
2. PV technology: Solar Home System (about 5 to 10 Wp) bundled with rechargeable batteries in order to store electricity; Solar Lantern, designed to be portable; Institutions’ solar PV systems for the purpose of lighting, education, communication, health etc.
3. Three “Mini Hydro Power plants”, to supply mini grids to villages (80 to 100 inhabitants) through low voltage (LV).
Three groups of beneficiaries were targeted: households, institutions, SMEs.
Results and impact The main purpose for the community to access modern energy technologies for higher income and poverty reduction was achieved. Energy costs lowered by the reported reduction in the amounts of wood fuel used and environmental conservation improved. Some local governments are now enforcing laws on tree planting, and some schools are engaged in this process. The development of market economy activities is a factor of economic viability and should induce small entrepreneurs to develop their business, which will increase their purchasing power and hence their willingness to pay. The education sector registered better performances by increased enrolment and better reading culture (due to longer and better lighting). Security in schools improved: there are now less strikes and risks of fires. Health services have improved: with increased lighting hours and recharging sockets, staff work is more efficient and longer working hours can be utilized. Community members were sensitized and they contribute some little money destined to maintenance of the lighting facilities.
Although sustainability prospects are good two main issues have to be considered:
1. How to overcome the financing constraint for making affordable the modern technology of the “energy package”? The development of the microfinance is bringing solutions in the regions affected by poverty. As a counterpart, the willingness to pay has been confirmed at households’ level, and will be reinforced by savings from expanding the access to electricity (about paraffin, kerosene, batteries purchases, mobile recharging).
2. How to resolve the question of a higher technical level of the components of the “energy package”? Many efforts were devoted to capacity building, warranting the spreading of new techniques in the long run, training stove manufacturers and technicians for solar systems installation and maintenance, and furthermore, training trainers.
Lessons learnt
· The solar component’s initial emphasis on solar panels was flawed, due to lack of investment capacity, and because panels cannot be mounted on the predominantly grass-thatched roofs; 
· Good sites for mini hydropower (HP) could not be selected, so emphasis had to be turned to micro and pico hydropower;
· When designing similar actions for improved stoves, emphasis should be put on small extra budgets for facilitating roll-out and maintenance. On this technology initial resistance was registered from the administration of some institutions (i.e. schools) because they were benefitting from the purchase of big amounts of firewood.
Case Study - SWITCH-Asia Promoting Sustainable Consumption and Production (SCP)
In its ‘Regional Strategy Paper for Asia (2007-2013)’, the EU identifies Environment, Energy and Climate Change as one of the three priorities for ‘Policy and know-how based cooperation’. The document explicitly specifies ‘SCP by SMEs, which are a major source of pollution and unsustainable resource consumption in Asia’ as a focus area. The SWITCH-Asia Programme is the response of the European Commission to the priorities set out in this Strategy Paper. The overall programme objective is: To promote economic prosperity and poverty reduction in Asian countries through sustainable growth with reduced environmental impact by industries and consumers, in line with international environmental agreements and processes. The purpose is: To promote sustainable production i.e. development of less polluting and more resource efficient (energy, water, raw materials) products, processes and services and sustainable consumption patterns and behavior in the Asia region, through an improved understanding and strengthened cooperation between Europe and Asia, notably by mobilizing the private sector, producer and consumer organizations, and relevant public sector authorities. The project has three components (grant/co-financing, network facility and policy support, the latter initiated recently). Projects financed by the grant component have been ongoing since 2008-2009, and some lessons and conclusions on the programme can be drawn from the monitoring of the projects: 

· The capacity building component has probably lacked depth and duration to allow for replication. Hence the impact in this regard is limited to changes in the mindset and awareness raising, know-how and state-of-the-art processes/techniques;
· There is still a reluctance of the side of Small and Medium Sized (SMEs) to invest. Lack of access to finance is considered an important barrier, but is also recommended to gain a better understanding on the decision-making processes behind investment (i.e contributing factors besides costs) in the countries in the region;
· Subsidized energy tariffs are hindering a broader uptake of energy efficiency measures in most countries;
· The more traditional industries have little exposure to new technologies;
· There is in general poor enforcement of standards and delays in official recognition of new standards, which is diminishing the impact of some projects;
· Most projects lack sufficient clout leverage to influence policy at higher level;
· On the sustainability side, most projects lack a well-defined phase out strategy and are limited to supporting initial steps (capacity building, know-how awareness) and then let the market take over. However, it is not known to what extend SMEs will be willing to pay for advisory services (which under the project they get for free) as they expect quick results.

“Sustainable production in the Food and Beverage industry in Sri Lanka”
The Food & Beverage (F&B) industry is an important sector of the Sri Lankan economy, with products largely intended for the international market. It contributes around 10% of the GDP. Nevertheless, the sector is experiencing problems in maintaining its export market shares due to increasing costs of production. Sri Lanka uses imported fossil fuels to generate more than 60% of its electricity, resulting in tariffs that are among the highest in the region. The problem is exacerbated by an inefficient use. An escalation in the cost of energy as well as related increases in the cost of water and materials has made Sri Lankan small and medium enterprises (SMEs) in the F&B industry uncompetitive in international markets. There is a high potential for optimization of the use of natural resources through the adoption of Sustainable Consumption and Production (SCP) principles. The reasons for the inefficient and unsustainable production practices are to be found in low awareness on the part of SMEs as well as the lack of necessary expertise and resources. The SWITCH-Asia project Sustainable Production in the Food & Beverages Industry in Sri Lanka addresses the optimum usage of natural resources (raw materials, energy and water). We focus on the Energy component. The improvement of environmental performance of the sector is foreseen to be achieved by: 1) increasing institutional capacity on SCP for effective delivery of services to local SMEs; 2) Assisting SMEs in the F&B industry to adopt best practices; 3) Improving the enabling conditions for successful implementation of SP in Sri Lanka (policy dialogue). The target groups of the project are: 500 SMEs in the F&B sector; participating institutions who will be able to offer better services to SMEs; employees of participating SMEs and policy-makers. Half way through the implementation, the project had been successful in encouraging industries to adopt energy conservation measures. SMEs reported that they were saving money and a reduction of 10.1% in the energy consumption (average of 27 SMEs) was calculated. However, lessons can be drawn from some of the shortcomings and difficulties faced:
· The project suffered delays in collecting the baseline data. It was found that before the project most of the SMEs were not monitoring their energy consumption. One success of the project is a change of mindset in this regard. This shows the importance of consumer awareness;
· Shortcoming and inconsistencies in the policy. Despite energy prices being the highest in the region, they were still subsidized, which discouraged undertaking energy efficiency measures requiring important investment. This shows the importance of policy dialogue, which was indeed taking place, but changing policy and regulation takes longer than raising consumer awareness;
· There was also lack of awareness of certain technologies, such as cogeneration, among industry and institutions. It was considered that the technology was not financially feasible (due to policy inconsistencies). Furthermore, the subsidized electricity prices led to inefficient practices, such as using electricity to produce thermal energy. Again, this shows the importance of raising awareness at all levels and of policy dialogue;
· SMEs had difficulties in accessing financing. This issue together with policy inconsistencies restricted the impact of the project to low or no costs measures. This shows that access to financing is key, so there is a need to raise awareness among financial institutions and create instruments financing instruments for energy performance contracting.

Case Study – Residential construction in China
	Multifamily new building construction  in China

	
	Base case 
	Green development 
	Difference savings (or costs)

	Growth in Energy use 2005-2050
	530 billion kWh/yr
	305 billion kWh/yr
	225 billion kWh/yr

	Incremental costs per year
	N/A
	USD 12 billion
	USD 12 billion

	Space heat energy savings
	N/A
	76%
	76%

	Value of energy savings per year
	N/A
	About equal to costs on annual basis
	USD 12 billion


Source: WBCSD (2009)

In China, demand for multi-family dwelling is growing rapidly due to rural-urban migration and rising incomes. Between 2010 and 2050, the World Business Council on Sustainable Development estimates electricity demand in multi-family buildings will increase by 200 per cent for lighting and 325 per cent for appliances. Current building practices are characterized by poorly designed and insulated building envelopes and inefficient heating systems, while energy for heating is priced at a fixed rate irrespective of consumption. The table shows the impact of a 76 per cent improvement in building energy efficiency through a series of design and management interventions, including a better-designed and insulated building envelope, apartment-level temperature controls and electricity sub-metering. If replicated at a national level across China, these steps could lead to a total saving of about 225 billion kWh per year, or US$ 12 billion per year at current electricity prices (although in fact the growth in national building stock in China will outpace the efficiency improvements, resulting in a net increase of 305 billion kWh per year in energy demand over the given time period.

Case Study- Application of SEA in Vietnam – Hydropower
During the past decade, energy demand in Vietnam has grown at a rate of about 15% annually and is projected to continue to rise at a similar rate over the next 10-15 years. In order to meet this rapidly growing energy demand, the increased electricity supply (as provided for under the Sixth National Power Development Plan) is expected to come from an expansion of energy generation from coal, gas and hydropower. Given the large scale of hydropower planning and the relatively short implementation schedule, the management of complex and cumulative environmental, social and economic impacts will be a critical issue for sustainable development in Vietnam. In 2005, with the passing of the revised Law on Environmental Protection (LEP), requirements for strategic environmental assessments of a range of national, regional and provincial strategies and plans were introduced.  

The SEA of the Quang Nam Province Hydropower Plan for 2006-15 (Quang Nam SEA) provides a good case study. When approved in 2006, the plan incorporated close to 40 hydropower projects, including 8 large projects ranging in size from 60 MW to 225 MW of installed capacity. By the time the SEA was completed the number of planned projects had increased to over 60. 

The methodology adopted in the SEA used trend analysis as the primary analytical tool. This straightforward method suited the limited capacities of the local planning agencies. Based on the trend analysis, the SEA identified four critical strategic concerns associated with hydropower development in the basin: integrity of ecosystems, water supply, impacts on ethnic minority groups, and economic development in Quang Nam and Da Nang provinces. Overall, the SEA concluded that the pace and scale of the proposed hydropower developments was at a level which cannot be sustained. 

Strategic recommendations based on the lessons learnt: 
1) The need for integrated river resource management; 
2) The need for coordinated management and water release programmes for the 60 dams considered; 
3) The needs for improvement on data collection in climate change related issues.

Energy Environment Review in Iran 
Background and objectives:
The Energy and Environment Review (EER) is a specific approach proposed in the World Bank’s Fuel for Thought: An Environmental Strategy for the Energy Sector as an instrument to help set operational priorities for mainstreaming the environment in the context of the World Bank’s policy on support to the energy sector. The Energy Sector in Iran was subject to a review because:
● The sector includes key natural resources (oil and natural gas reserves).
● It is a major source of pollution.
● It is an important sector for environmental mainstreaming.
Approach
An Energy and Environment Review process involves:
· Analysis of the current situation with regards to energy generation and use.
· Evaluation of the growth prospects with regards to energy generation and use.
· Identification of environmental issues induced by the generation and use of energy, and damage cost estimates.
· Evaluation of the extent of contribution to climate-change through emission of greenhouse gases.
· Evaluation of the proposed mitigating measures for the previously identified environmental problems 
· Conclusions and recommendations, and a proposal for an action plan.
Outcomes of the EER in Iran
· Increase in the price of energy fuels (gasoline, diesel, and electricity should reach real market values by 2009).
· Reduction of gasoline price subsidies (the price of gasoline should reach its market value in 2009).
· Diesel fuel price was increased by 15%
· Electricity price increased by 20%.
· Enabled the Carbon Business Finance Unit to commit to buy US$ 50 million of carbon emission reductions.
· Helped the Bank in convincing the government to ratify the Kyoto Protocol.

EBRD-and Swedish International Development Agency- Modernizing local district heating systems in Ukraine
Project Objective: Help the local helping a local utility to cut energy losses and improve supply of heating and hot water in cutting energy losses and improving the supply of heating and hot water.
Context
The quality of heating and hot water delivery to the 200,000-strong community in Ivano-Frankivsk, western Ukraine, is in need of improvement.
EBRD approach
In April 2009 the EBRD provided €11.7 million to the city’s municipal utility, Ivano-Frankivsk Teplokomunenergo, to support its programme to cut energy losses and reduce the consumption of gas and electricity.
The modernisation of the heating network will involve replacing old boilers, installing biomass-fired boilers and introducing gas-fired co-generation units. An important element in the overall programme is the promotion of a new tariff system recently introduced in the city.
Substantial benefits
Energy efficiency measures are expected to reduce Teplokomunenergo’s CO2 emissions by up to 90,000 tonnes between 2008 and 2012. This is likely to make the company eligible to sell carbon credits via the EBRD’S Multilateral Carbon Credit Fund.

EBRD – Helping Ukraine to implement the Kyoto Protocol
Ukraine has agreed to limit its greenhouse gas (GHG) emissions to 1990 levels during the Kyoto Protocol commitment period (2008-12). Through the Kyoto Protocol Joint Implementation (JI) mechanism, Ukraine can attract sustainable energy investments. In addition, the country is expected to have a substantial surplus of emission rights which can be traded with other countries that are short of meeting their emission reduction targets.

Ukraine, one of the most energy-intensive economies in the EBRD region, has great potential to reduce emissions. On the request of the Ministry of Environmental Protection of Ukraine, the EBRD developed the Ukraine Carbon Market Facilitation Programme (UCMFP) to assist the State Environmental Investment Agency (SEIA). The agency is responsible for the implementation of the Kyoto Protocol flexibility mechanisms. The project, operational since 2009, is funded by Spain with a €1 million grant.
The Ukraine Carbon Market Facilitation Programme 
The UCMFP focuses on the modelling of the country’s GHG emission levels in the medium and long-term, which may help advise the country’s strategy to further emission reductions. Moreover, the project involves the development of the country’s legal, financial and institutional framework for the identification, assessment and trade of carbon credits.

By pooling an international team of experts with local know-how, the UCMFP can share and implement best international practices adapted specifically to the local context. A good example is Ukraine’s recent initiative to introduce a domestic cap and trade scheme. As a capacity-training task, lessons learned within the European Union Emissions Trading Scheme are being shared in the programme’s final phase.
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Energy supply


Replacing fossil fuels with renewable energy and using more efficient generation technologies (e.g. combined cycle gas turbines). To encourage this to happen quickly, externalities generated by fossil fuels need to be included in the prices, for instance through developing carbon markets. The two most prominent examples are the EU Emmissions Trading Scheme (EU EMS) and the Clean Development Mechanism (CDM). 


Energy demand: Manufacturing


Using more efficient generation technologies (e.g. decentralized cogeneration, use of waste fuel such as biomass). For instance, the installation of a heat recovery system to recover heat for a CHP in a chemical plant in China  generated a return of investment of 96%, a payback of 7 months and CO2 savings of 51,137 tons/ year (see http://www.energyefficiencyasia.org/)


Energy demand: Buildings


Labelling and standards for appliances


Redesign products and/or business models so that the same functionality can be obtained with less use of energy. For instance, the need for primary iron and steel from energy-intensive integrated steel plants can be reduced by using less steel downstream in the economy (i.e. in construction, automobile manufacturing, and so on).


Using better construction materials


Promoting small scale cogeneration facilities for space heating/cooling and hot water


Introduce elements of passive design (e.g. air flow and sunlight)





change consumer behaviour and habits by using awareness raising, cost reflective tariffs and good metering systems.


See case study for residential construction in China in Annex









