Ky

- , &

SAARC

SAARC Action Plan on
Energy Conservation

SAARC Energy Centre, Islamabad






SAARC Action Plan on Energy Conservation

FOREWORD

SAARC Energy Centre (SEC) is mandated to initiate, coordinate and facilitate regional
Cooperation in energy sector in South Asia. It provides relevant information, updates on
technology, and necessary expertise to Member States to promote the integration of energy
strategies within the region.

Import dependence for energy supplies in SAARC Member States varies between 25%
in case of Bhutan to 100% in case of Maldives. With accelerated economic development,
the energy consumption is increasing rapidly with resultant increase in import dependence.
Inefficient use of energy to support such economic growth further compounds the rate of
growth in energy use with consequent environment degradation. Member States, therefore,
need to become energy efficient to become competitive in the global market besides getting
environmental dividend.

The Sixteenth SAARC Summit (Silver Jubilee Summit) held in Thimphu, 28-29 April 2010,
placed utmost importance on energy, especially energy conservation in the region. The Silver
Jubilee SAARC Declaration, titled “Towards a Green and Happy South Asia”, states:“The
Leaders agreed that an Action Plan on Energy Conservation would be prepared by the SAARC
Energy Centre with inputs from the Member States and submit its recommend ations to the
inter-governmental mechanism for consideration”.

The draft SAARC Action Plan on Energy Conservation was accordingly prepared by SEC.
The Plan also included the elements of SAARC Road Map on Energy Efficiency & Energy
Conservation, recommendations of SAARC Working Group on Energy and various other valid
suggestions made at several energy fora held in the region.

The first draft of the Action Plan was placed before the 6th Meeting of SAARC Working Group
on Energy held in August 2011 in Islamabad. The Working Group recommended that the
draft be sent to the Member States for comments and the final version should be developed
incorporating those comments. Accordingly, the draft was circulated among Member States,
and the comments received from them have been incorporated in the revised draft.

The revised draft was subjected to extensive external and internal peer review and is being
submitted to the 7th Meeting of the Governing Board of SAARC Energy Centre to be held
on 18-19 September 2012 in Islamabad for approval and onward submission to SAARC
Secretariat for consideration of the SAARC inter-governmental mechanism for consideration.

This Action Plan has no binding obligations. It provides useful guidelines and the actions
required for energy conservation. The Member States may adopt this Action Plan according
to their needs and priorities and may wish to alter the suggested targets and goals to suit the
prevailing ground situation.

Hilal A. Raza

Director,

SAARC Energy Centre
Islamabad

August 17, 2012
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INTRODUCTION TO THE ACTION PLAN

It is imperative to consider integrated aspects when Energy conservation is evaluated in the
SAARC region. It should be done hand in hand with introduction of alternative fuels, new
and alternative energy strategies, and necessary capacity buildings towards efficient use of
energy. This approach will help to achieve energy conservation which is an integral part of
energy security. Hence a total and comprehensive scenario analysis was undertaken in the
development of the Action Plan. Understanding the importance of minimizing losses of this
valuable commodity, i.e., Energy, wherever possible, an entire Supply Chain Management
approach was employed, from the place of harnessing the energy to the end-user level. The
Supply Chain Management approach that weigh-up the total path is very important.

If only supply chain management is considered, other factors that affect the use and production
of Energy & Energy Resources might be overlooked. Accordingly introduction of necessary
legislations, and building codes along with introduction of new and alternative fuels to the
national energy mix has also been discussed. The analysis of Strengths, Weaknesses,
Opportunities, and Threats (SWOT) and SMART goal settings based on the analysis are the
basic tool used in the development of the Action Plan. SWOT analysis helps to evaluate the
present situation, and to identify measures that evidence futuristic approach to achieve EE
& EC. Emphasis was given to manage the anticipated threats well in advance and address
weaknesses to minimize possible impacts. The Strengths need to be enhanced along with
Opportunities to gain the momentum.

Any good action plan should set out time bound targets with well defined milestones and an
evaluation strategy; without which the Action Plan losses its value. It is in this context that
time bound targets and evaluation mile stones have been incorporated in the SAARC Action
Plan on Energy Conservation. The executing agency should be in a position to evaluate the
progress of the implementation of the Action Plan on a continuous basis to identify the reasons
for non-adherence to the plans, and also to take remedial actions. For the evaluation purpose,
it is proposed to employ Balanced Score Card (BSC) mechanism that pin-points the issues.
As the BSC is needed to be prepared according to the Member State specific requirements, it
is not appropriate to develop a sample of BSC for proposed actions. Nevertheless, a draft of
BSC has been developed for the action “Analyse whether there is room for use of wasted-heat
for any valuable applications” in Goal “Energy Conservation at Source: Power Generation
(Fossil fuel based)”. This is given in Annexure lll. This may be used to develop other BSCs
where applicable.

However, due to national situations the Member States may alter BSCs or consider this action
plan as base to develop their own action plan, if need arises. As the Action Plan is developed
to suit most of the Member States, there would definitely be targets and areas that are not
relevant or applicable to some of Member States. The Member States may adopt this action
plan to suit ground realities and change targets accordingly. In this dynamic plan there may
be rooms for further improvements based on different levels of Member State initiatives and
plans for energy conservation.
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Research Fellow, Renewable Energy and Energy Efficiency
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Chapter 1 SITUATION ANALYSIS

1.1 Preamble

The Sixteenth SAARC Summit held in Thimphu, 28-29 April 2010, placed utmost importance
on energy especially the energy conservation in the region. The Silver Jubilee Declaration
“Towards a Green and Happy South Asia” in Para 32 states: “The Leaders agreed that an
Action Plan on Energy Conservation would be prepared by the SAARC Energy Centre (SEC),
Islamabad with inputs from the Member States and submitted to the inter-governmental
mechanism for consideration. They called for the creation of a web portal on Energy
Conservation for exchange of information and sharing of best practices among SAARC
Member States.”

The SEC prepared the format for collecting inputs from the Member States, and it was
circulated to the Member States through the SAARC Secretariat. The SEC acknowledges
Governments of India, Nepal, Pakistan, and Sri Lanka for responding positively. Further, the
SAARC Energy Centre incorporated inputs of the study on implementation of the SAARC
Road Map for Energy Efficiency and Energy Conservation (EE&EC) conducted by the SEC.
The preparation of this Action Plan was facilitated by the information collected by the SEC
through web searches and knowledge and experience of the Researcher.

1.2 Background Information

The brief energy scenario of the Member States was analyzed to understand the energy
consumption and supply pattern in the Region. The consumption pattern in the Member States
varies depending on population size, climatic conditions, living habits, status of development
of the industry and so on. Most of the Member States except Maldives are blessed with
cheap hydropower, while some have fossil fuel resources. Nuclear power is used to generate
electricity only in two Member States. Despite large renewable sources; wind and solar have
yet to be exploited by the Member States in a significant manner, so as to reflect their presence
in a big way in their energy mix. , Besides, it is essential to mention that about one half of the
total energy requirements of the entire Region are met by biomass.

1.3 Action Plan Development Mechanism
1.3.1 Methodology

Data were collected and information gathered about the Energy production, transportation,
and consumption along with information on other parameters that affect Energy Conservation
in the region. Analysis of collected Data led us to identify five key areas which have direct
impact on Energy Conservation. Therefore, The Action Plan for Energy Conservation in the
SAARC Region seeks conservation of energy by exploring the identified five different levels:(i)
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production level, (ii) transportation level, (iii) end-use level, (iv) introducing Renewable (home
grown resources) or Alternatives to the national grid, and (v) by introducing necessary
legislations and initiating required capacity building pertaining to EC.

In the identified five areas, key stakeholders have been identified to address the Energy
Conservation issues. Areas such as marine transport, use of animal power, and utilization
of nuclear power were not taken in to account due to their specific nature. However, the
identified key areas are not common for all the Member States as these depend on geography,
development status and social aspects of Member States.

Energy consumption and Energy resources data with information on Transmission losses was
evaluated to assess the current situation. Further, information on Policy related issues that
might have an impact on Energy Conservation were also considered.

TheAction Plan noted that planned gas pipelines such as Iran-Pakistan-India and Turkmenistan-
Afghanistan-Pakistan-India will bring natural gas from vast gas fields of Iran and Central
Asia to the SAARC Region. There is a possibility that the projects will be extended to cover
Bangladesh, Bhutan, Nepal and Sri Lanka too. Further, Myanmar is exploringits gas fields and
has good gas reserves. In that case, a gas pipeline connecting Myanmar and Bangladesh will
also be possible. The earlier mentioned two pipelines are expected to be in operation by 2017.
However, energy conservation will remain a very important aspect in all the SAARC Member
States to achieve sustainable development.

In each of identified areas that may have impact on energy conservation, a SWOT Analysis
was conducted to identify the current status. Based on the SWOT analysis SMART Goals were
set for the sectors to achieve. These SMART Goals have led to define evaluation milestones
for each of sub-activity that contributes to the overall energy conservation. Evaluation mile
stones may be further expanded to have a detailed investigation of successes and failures.
The Balanced Score Card (BSC) mechanism is recommended to be utilized to analyze the
failures.

1.4 Main Focused Areas for Energy Conservation

In order to achieve Energy Conservation at the maximum possible level it is prudent to
investigate the entire supply chain of Energy; i.e., being supplied, being lost, and being
consumed. Furthermore, it is imperative to assess non-technical approaches also that help
to conserve energy. In this context a comprehensive approach for Energy Conservation is
proposed.

Page 2 SAARC Energy Centre
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Table I: Identification of Sector-wise Potential Contributors to
Energy Conservation

Main focused area for Energy Key Players in identified area
Conservation
1.  Energy Production Level a) Power Generation (Hydro or Fossil
fuel based)

b) Fossil fuel mining sites

2.  Energy Transportation Level a) Electricity transmission

b) Fossil fuel transportation

3. Energy End-use Level a) Transport sector

b) Household sector

c) Industry sector (including Agriculture)

d) Large Commercial and Service sector

4. Introduction of Renewable and a) Renewable Energy
Alternative Energy Resources b) Bio-Fuels

5. Introduction of Legislations and a) Introduction and Implementation of
Capacity Building enabling Legal frameworks

b) Introduction and Implementation of
Capacity building activities

Initially the energy consumption pattern and the energy supply pattern were identified in the
region. The supply was categorized as Biomass, Electricity, Fossil Fuels and Others. The
consumers were categorized as Household, Industry (inclusive of Agriculture), Transport, and
Large Commercial and Service Sector. Attempts were made to assess what type of energy
is being used for a particular activity. This was done so as to obtain a comprehensive picture
about the room available for energy conservation. A SWOT analysis was performed on the
identified key players with a view to embark on Energy Conservation. The “identified Key
stakeholders” in the “Main focus areas for Energy Conservation” were evaluated by introducing
sub-sections to examine the feasibility of introducing Energy Conservation approach. Then,
based on the SWOT analysis, Action Plans were developed for the same.

The following are the five Main focus areas for Energy Conservation:

1. Energy Harnessing (mining) or Generation

2 Transmission and Transportation

3 End-use level

4. Introduction of Alternative Energy (Renewable +)
5 Introduction of Legislations and Capacity Building.
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By studying these areas and their sub-sections, it became possible to understand the energy
conservation potential and make recommendations for overall improvement of aggregate
energy conservation.

1.5 SWOT Analysis and SMART Goal Settings

Before embarking on development of Action Plan, it is essential to make an environmental
scanning (or situation analysis) of Main focus areas and their corresponding Key players
which make an impact on the Main focus areas. The environmental scanning led to a vital
element; namely the SWOT analysis. The SWOT analysis scans Strengths, Weaknesses,
Opportunities, and Threats. In this analysis, Strengths and Weaknesses are internal factors
while Opportunities and Threats have both internal and external components. The SWOT
analysis was developed in 1960s at the Stanford University Mainly for Business Entities. Later
it has spread in many more areas where the initial planning was vital for the process. In the
present case the SWOT analysis was focused on the Key players that have impact on the
identified Main focus areas. An in-depth analysis was done on the Key players’ Strengths,
Weaknesses, Opportunities, and Threats in relation to energy conservation. A careful
exposition of the findings of the SWOT analysis helped in setting the Goals and formulating
the Action Plan for achieving the targets.

Proper attention was paid to set SMART goals due to the uneven stage of development
amongst the Member States. The Specific, Measurable, Attainable, Realistic, and Timely
goals were set up with an option to adopt and change them depending on the Member State’s
development level.

Strengths (Positive attributes to succeed)

Availability of Resources
Level and support enjoyed
Tacit Knowledge

Funds available
Established system

Weaknesses (Factors within that hamper the progress)

Lack of expertise
Inadequate funding

Lack of skills or technology
Poor infrastructure
Negative attitude

Opportunities (Potential that we can realize to maximum)
e Potential for growth

e Changing life style in SAARC Region
e Encouraging perception from people in the Region
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Threats (Factors beyond control that might affect the proposed change)

o Need to identify them to have contingency plan
e Examples: price increase for commaodities; Economic downturns; negative lobbying
by NGOs or Media; WTO regulations

The SMART goal settings were focused on further strengthening the Strengths, addressing
the identified Weaknesses, capitalizing on Opportunities, and possible elimination of Threats.
An attempt was made to give a cap in goal setting to suit all the Member States. Following
the goal settings an action plan is proposed to achieve the goals, hence achieving energy
conservation.

Beside the SWOT analysis findings, all other available information was considered when
quantifying the Goals.

1.5.1 The Balanced Score Card Approach

Evaluation of progress is proposed to be carried out by identifying milestones while using
simplified version of the Balanced Score Card (BSC) approach as it will highlight the success
as well as illustrate the negative impacts that caused delays. The SEC has not developed
specific BSCs for all the elements of the Action Plan. They can be developed by Member
States taking into account country-specific attributes. However, a sample BSC is developed
for the activity of “whether there is room for use of wasted-heat for any valuable applications”
under “Energy Conservation at Source.

1.6 Outcome and Way Forward

During the development of the Action Plan we have examined all the possible ways to
conserve the Energy in Direct and Indirect ways. In addition to that, we have considered
the ways to achieve Energy Security of the region as we feel it as a vital component in the
current context. As entire Energy supply chain management was considered in this exercise,
we did not separate Energy conservation and Energy Security. The implementation of Energy
Conservation Plan will make significant contributions towards achieving Energy Security in
South Asia.

It is expected that after adopting the proposed actions, the Member States will continue in

the same path beyond 2021 to achieve energy conservation as well as energy security in a
sustainable manner.
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Chapter 2 ENERGY CONSERVATION AT SUPPLY SIDE

(FOSSIL FUELS PRODUCTION AND POWER GENERATION)

Historically no adequate attention was paid to conserve the energy at the source of mining
or power generation as all the conservation activities were focused towards the end-users.
Nevertheless, conservation of energy at the source is very much important. It is estimated that
out of 100 units of energy from mined coal at a mining site, only 2 units of energy is delivered
as an output for lighting when incandescent bulbs are used at the end-use level. That forces
us to consider options for conservation (waste eradication) at sites. Hydro power stations are
running at almost 97% efficiency. If additional 1% increase in efficiency is achieved, it will
bring huge impact, considering the share of Hydro power in national energy mix.

2.1 Conservation of Energy during Power Generation (Hydro or Fossil Fuels based)

The power stations are designed to generate power at their maximum efficient level such
as about 97% for hydro and about 34% for thermal. Technological development leading to
increase of efficiency has stagnated and very few options are available. However, proper
housekeeping and adoption of some innovative ideas may yield increase of overall efficiency
of power generation thus helping to generate more power for the same input.

A SWOT analysis was done to evaluate possible options for increase of efficiency with respect
to fossil fuel based power generation and hydro power generation.

Strengths
e Member States’ Leadership commitment on EE & EC
e Government ownership of power stations (in most cases -easy to make orders)
e Environmental lobby
e Policies towards energy security

Weaknesses
e High cost of new technologies
e Lack of motivation as payback period is high in certain cases
e Inadequately availability of expertise

Opportunities

Possibility of CDM claim

Possibility of cost cutting

e Possible technology break-through development
e Potential for Fuel Saving

Threats
e Discovery of a new fuel type or discoveries of vast deposits of fossil fuels, which
may lead to drop in the fuel prices, thus energy conservation may lose focus
e Accelerated development rate in the region may result in forgoing energy
conservation
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Goal Setting

Recent studies in technologically advanced countries have shown that there is a potential to
increase the overall efficiency of existing coal based thermal power plants to the level 32.5%
to 35.8% and even work is going on to increase the overall efficiency up to 45%. Whereas Gas
turbine have shown the overall efficiency increase potential up to 60.75%.

These studies have been carried out in more technically advanced countries where power
plants may already run at the design efficiencies, i.e., 26%-28%. However, in the SAARC
Region the plants normally do not run at even designed efficiencies due to various reasons.
The SWOT analysis indicates that there is a room for improvements. These studies also point
out that simple and proper housekeeping may also help to increase the efficiency. Considering
the prevailing economic situation in the region, non-availability of state of the art technologies,
and inadequate knowledge base in our region against new technological developments that
are taken place in more technological advanced countries, it is proposed to set a moderate
target to increase the overall efficiency of existing fossil fuel fired power plants by minimum
2%. Individual Member States may embark on activities that may eventually overshadow the
achievements of the advanced nations of the world.

GOAL: To increase overall efficiency of the existing fossil fuel based Power Plants
minimum by 2% by the Year 2021.

As the Hydro Power Plants already operates at more than 90% efficiency there seems to be
little scope for improvement. However, continuous research and development is needed to be

supported in hydro power as well.

The following Action Plan with its components and time frame was defined to achieve the set
Goal:
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2.2 Conservation of Energy at Fossil Fuels Production Sites and Oil Refineries

Taking measures to minimize waste is very important whether it is a Coal mine, Gas or Oil
well, or an Oil refinery. The Member States may still be exploiting outdated technologies in
Coal mining or in tapping Oil and Gas. There is a chance that some of the Qil refineries and
Oil and Gas wells just flare excess gas due to absence of any value added application. Hot
steam injection and CO2 injection in to the oil wells to tap oil second and third time may or may
not be taking place in our region. Due to lack of valid data, a Generalized SWOT is proposed.

The SWOT analysis was done to introduce fuel conservation at Fossil fuel mining sites and
Oil refineries

Strengths

Member States’ Leadership commitment

In most cases ownership is with the Government (easy to implement orders)
Environmental lobby

Low intensive technology

Weaknesses

e High cost of new technologies
e Payback period is high for certain new technologies
e Lack of awareness on new technologies

Opportunities

Possibility of cost cutting
Help to secure energy independence
New job opportunities

Threats

e Discovery of a new fuel type or discoveries of vast deposits of fossil fuels may
lead to drop in the fuel prices, thus conservation may not be very attractive and/or
cheap option.

Goal Setting

The SWOT analysis has shown that there are avenues for energy conservation and efficiency
improvement at the mining sites but very little at the refineries. However, the literature indicates
that there are limited possibilities even at the refineries. Considering all the above, a Goal was
set to reduce waste in, both, mining and refineries.

Goal: To reduce the waste in Fossil fuels mining and in Qil refineries by 25% of the present
level by the Year 2021, while other affecting factors remain as of now.

The following Action Plan has been developed to achieve the set Goal:
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Chapter 3 ENERGY CONSERVATION DURING POWER

TRANSMISSION AND TRANSPORTATION

Any form of energy whether fossil fuel or electricity has to be brought to the point of use.
The delivery path has its losses, some of which are unavoidable but steps could be taken
to minimize them. Whether electricity is transmitted using overhead lines or fossil fuel is
transported by pipelines, trucks or railways; minimization of losses needs to be given due
importance. In this Action Plan Electricity distribution losses such as theft, are not considered
due to their specific nature and need to be eliminated through requisite administrative and
legal mechanisms.

3.1 Electricity Transmission

Electricity that is normally generated between 11 kV and 33 kV by Generator sets cannot be
efficiently transmitted to long distances. As such stepping-up transformers are used at the
power stations to increase the voltage in the range 132 kV to 400 kV generally in the SAARC
region, except for India which is having A/C transmissions systems at 765kV, and major DC
systems as well. The high voltage overhead lines (usually double circuit on pylons or towers)
connect the generating stations with the grid substations where stepping-down of the voltage
takes place in order to make the electricity usable in most of the equipment. In the technically
advanced countries average technical losses in the transmission of electricity are around 5%.

A SWOT analysis was conducted to examine the current situation and for exploring the
possibilities for promoting energy efficiency of transmission lines.

Strengths
e High cost of new technologies
e Government owned transmission lines (easy to address changes)
e Political leadership
e Good knowledge base in the region
e Availability of reliable Data
Weaknesses

Lack of funds for major changes/augmentation of systems
Lack of new skills and technology in some of the Member Countries, but available
in the region

e High stake of System stability of the power system on Economy

Opportunities
e Potential for heavy savings

e Possible technology break-through
e Potential for new knowledge development

SAARC Energy Centre Page 15
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Threats

e Any decrease of fossil fuels prices may hamper the efforts.
e Problems in Technology Transfer

Goal Setting

The SWOT analysis indicates more difficulties than possibilities. Considering all available
information about the potential of energy savings during power transmission and the SWOT
findings, it is proposed that steps be taken to reduce transmission losses by 1/5th of the

existing levels by the Year 2021.

Goal: To reduce technical losses in power transmission by 1/5th in comparison with today’s
relative losses by the Year 2021

The following Action Plan has been developed to accomplish the Goal:
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3.2 Fossil Fuels Transportation and Distribution

Coal is transported to the end user from mine by railways or road transport. Oil is initially
transported to the refineries either through pipelines or in containers, and from there it is
transported to the end user in containers. Gas is also taken to the end user mostly through
pipelines but also in containers in liquid form (LPG). Though the issue has not been addressed
adequately, losses do exist in transportation and distribution of fossil fuels. As the stakes are
high, it is essential to explore the possibilities for reducing the losses.

A SWOT analysis was undertaken to assess the situation.

Strengths

High stakes involved facilitates promotion of energy conservation
Policy making level support may be enjoyed

Easy to calculate losses

Mainly government controlled fleet (easy to enforce)

Weaknesses

e Poor funding situation
e Lack of expertise in gas pipelines
e Mainly government controlled fleet (lack of incentives for affecting savings)

Opportunities

Huge potential for savings
Immediate cash recovery
Modest level technology requirement

Threats
Sudden drop of fossil fuels price may cause a negative impact
Accelerated economic growth in Member States may force to forgo conservation
Shifting to a new fuel will threaten conservation

Goal Setting

The SWOT analysis indicates the possibilities of getting support from the concerned authorities
but funding is not expected. Considering the importance of the sector being assessed and all
available information about the potential of energy savings in this sector, it is proposed to
reduce energy losses in fossil fuels transportation and distribution by a half. Accordingly a
Goal is set.

Goal: To reduce Energy losses incurred during fossil fuels transportation and distribution by
a half from today’s losses by the Year 2021 for the same amount transported while other

affecting factors remaining unchanged.

The following Action Plan has been developed to accomplish the set Goal:
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Chapter 4 ENERGY CONSERVATION AT THE

END-USE LEVEL

Energy consumption data of the Member States were analyzed to explore the possibility of
Energy Conservation at the end-use level. For that purpose, four categories of energy end-
users have been identified, which are Transport sector, Household sector, Industry sector
(including Agriculture), and Large Commercial & Service sector. Contribution by Agriculture
harvesting combines has been taken as negligible. These sectors were identified in order to
have a common platform for all the SAARC Member States.

4.1 Conservation of Energy in Transport Sector

The Transport sector in the SAARC region is dominated by motorized road transport followed
by railways. Contribution of river / marine based transport is minimal in comparison with the
other two. Poor road conditions and over worn vehicular fleet lead to more energy consumption
and heavy pollution. Recent reports indicate that in OECD countries the transport sector
contributes 27% to their total CO2 emissions. Considering the poor vehicle fleet that are on
the roads in the SAARC region and the current development stage of the SAARC countries,
it is understood that the CO2 emissions from road transport sector in the SAARC countries
will definitely be more than 27% of their total emissions. Therefore, Conservation of Energy
in the road transport sector will have a substantial impact on the overall fuel consumption of
these countries as well as reduction of their GHG emissions. The number of private vehicles
per unit of population is very low compared to that in the developed countries, while the public
transport systems are widely used in the SAARC Region. Development of Bio-fuels for use
in transport sector is still in the R&D stage. Once achieved, it will be beneficial at least for a
fraction of the vehicular fleet.

The SWOT analysis for conserving energy in the Transport sector has been very helpful in
formulating the Action Plan for this sector.

Strengths

e Commitment of the Member States’ leadership

e Fewer numbers of private vehicles per unit of population in comparison with the
developed world

e Easy to train workmanship
e Well distributed road network in the Member States

e Growth of income facilitates shifting to more fuel economical modes of transport
(from private motor bicycles to cars; from old, inefficient vehicles to new, more
efficient vehicles)

e Cost effectiveness is visible
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Weaknesses

e Vehicular engines and locomotives are made outside the SAARC Region, so no
chance for influencing their design
Lack of expertise to increase efficiency of the engines and locomotives
Railway transport is not evenly developed among Member States
Poor public transport schemes force people to use inefficient private means of
transportation
Inadequate funding for development of Mass Rapid Transport schemes
Highly urbanized economies attract traffic and people to cities

Opportunities

Huge potential of users for more efficient vehicular engines, if developed

A good potential of users for more efficient public transport system

Potential for induction of Solar powered/ Battery powered motor vehicles in the
region with the maturing of thee technologies.

Threats

e Un-announced sudden change of policies in the Member States will have adverse
impacts
If the fuel prices fall drastically then no one will be interested in energy conservation
Improved income of the people leads to purchase of private and more comfortable
means of transport instead of using public transport services

Goal Setting

The SWOT analysis indicates that there is ample room to conserve energy in the Transport
sector. Various studies suggest that the SAARC Member Studies can reduce the consumption
of energy to meet their transport demand by a quarter, if the issue is properly addressed.
However, poor funding and inadequate deployment of sophisticated technologies can reduce
it to a moderate targets. Thus, an appropriate specific target would be to reduce the fuel
consumption in the Transport sector by10% from the current consumption level and achieve
it by the Year 2021. This is attainable considering the strengths we do posses and realistic
with the possible technology development and awareness creation. So the timely target is
to conserve Energy use in the Transport sector so that by 2021 fossil fuel requirement is
reduced by 10% for a unit of commodity transported (Ex: per passenger km or per ton of
goods transported per km) in comparison to 2012 figures.

Goal: 10% reduction in Fuel used in Transport sector in SAARC Member States by 2021
for a unit of transported while other affecting factors remain as of today.

To accomplish the set goal, the following Action Plan is developed comprising various
components:
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4.2 Conservation of Energy in Household Sector

The Household sector consumes between 35-50 % of the total primary energy consumed
by the Member States. The energy consumption in households includes lighting, cooking
and thermal comfort. Electrification of households in the region varies from 20% to 90%.
Predominantly biomass is used for meeting the energy needs for food preparation, followed
by petroleum gas (liquefied and piped). To achieve thermal comfort in the households during
the winter and summer season, gas burning heaters, air conditioners, or biomass burning
stoves (Chullah) are being used. Electric heaters are also in use. As the sector’s consumes
more than 1/3rd of the total primary energy, it is essential to give due importance to energy
conservation.

The SWOT analysis was done to scan the environment and, based on that, the goals were
set.

Strengths

Commitment of the Leadership of Member States on EE&EC
Expertise/ knowledge available in the region

Energy labeling programmes are in progress in the region
Awareness creation activities are being undertaken

Very aggressive campaigning for CFL

Experience in promoting ICS and Fuel shifting

ICS, including the Third Generation of ICS, are in exploitation
Possibilities for benefiting from CDM

Weaknesses

Lack of enforcement power as the choice is with the consumer

Insufficient funding for LED focused research

Consumer behavior (e.g. not concerned/ no funds for replacements) affects the
results of campaign

CFLs and LEDs are costlier than incandescent bulbs

Use of CNG and LPG to achieve thermal comfort inside the houses in the winter
(inefficient approach)

End-user behavior (reluctance to change)

Lack of Intelligent (Socially accepted) approach in ICS promotion

Inadequate funding for ICS promotion

Centralized promotion of ICS has not worked

Poor knowledge of the end-user behavior resulted in failures in ICS promotion
Lack of support from community for ICS (pressure groups are lacking)

Opportunities

e Tax on incandescent bulbs
e Develop LEDs as an industry-new jobs creation
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Threats

Introduce natural light inside the houses (Solar tubes)-new jobs

Fuel shifting for indoor thermal comfort during the winter season (from petroleum
gas to biomass based)

Ever rising cost of fossil fuels

Chance for a CDM claim (GHG reduction)

Chance for an ICS technology breakthrough

Reduce deforestation (in some areas) Climate change and loss of biodiversity
Improved health conditions (reduction of health related expenses) when using ICS
Collaborative work for regional experts

Introduction of Environmental Ambassadors (promoting ICS to replace Gas plates)
Sustainably grown forests (Afforestation)

Room for co-generation activities (use of grassfire, excess power to grid, etc) for
small and medium scale industries

Increase of income may hamper energy conservation at the household level
Consumer behavior (not concerned/ no funds for replacements) affects the results
of campaigns

In relation to ICS, an increase of household income leads to fuel switching to Gas
Rapid urbanization makes fossil fuels freely available (Gas, Furnace oil, Coal)
Low cost for biomass (in some areas) may lead to a failure in energy conservation
Rapid electrification in the Member States changes lifestyles of people as Media
plays a negative role (e.g. by offering cooking lessons using Gas plates on TV)
Heavy international lobbying for Coal and Gas usage

Inindustries, an increase in production (from limited to mass) leads to fuel switching

Goal Setting

The SWOT analysis indicates that there is a huge potential for energy conservation in this
sector. Some surveys conducted in the region suggest that there is a possibility for conservation
of up to 30% of energy in comparison with the current level. However, a moderate goal of
15% reduction by 2021 is set under the current economic conditions but the target could be
increased at any time, if needed. Consequently an Action Plan was developed to achieve that
goal through diverse stakeholders’ effort such as CFL promotion, ICS promotion, promotion
of fuel switching, etc.

Goal: To reduce the Energy used by the Household sector by 15% by the Year 2021
considering that same level of comfort is maintained while other affecting factors
remain as of 2012

To achieve the set Goal, the following Action Plan was developed involving several Components:
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4.3 Conservation of Energy in Industrial Sector (Including Agriculture)

The Energy consumption by the industry sector in the SAARC Member States varies from 5%
to 50% depending on the level of the industrial development of country. This disparity does
not allow making generalized recommendations to conserve the energy in these consumer
categories. Some Member States have very few industries or none at all, while some others
can boast with their industries developed to a level which puts them at par with the fastest
developing industrial economies. When conservation of energy in the industrial sector is
considered, it is imperative to identify industry specific ways, as conservation methodologies
vary depending on the type of the industry. That part is left for the Energy Managers, who are
responsible for detailed planning. Nevertheless, general proper housekeeping will also lead
to conservation of energy to a reasonable extent.

A SWOT analysis was conducted to assess the feasibility of introducing energy conservation
and to derive an Action Plan. As mentioned earlier, only a general picture of industries was
studied for the SWOT analysis, targeting those non-technical measures that may help in
achieving the main objective.

Strengths

e Regulations exist to make hiring of Energy Managers mandatory (in classified
industries in some Member States)

e With the availability of Energy Managing expertise, training is regularized (in some
Member Countries)
Experience of Energy Conservation exists in Industries (in some Member States)
Industry realizes the necessity of Energy Management (for Cost saving)
Different Energy Conservation Awards and Awareness Creation Campaigns are in
place (in some Member States)

e GDP growth in Member States will lead to acquiring of new technologies that are
energy efficient
Industries are organized through different kinds of Chambers (Easy to approach)
Easy to train workmanship

Weaknesses

Industry feels hiring of Energy Managers increases their running costs
Poor benchmarking and target setting
Positive results of Energy Conservation are not measurable on the spot (difficulty
in convincing)
Limited opportunities to train Energy Managers (in some Member States)
Absence of proper legislations that make hiring of Energy Managers mandatory (in
some Member States)
Awareness campaigns are not much effective
Top management is more interested in Sales and Marketing rather than in Energy
Management or R&D

e Resistance to change (from shop floor workers)
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Opportunities

GDP growth in Member States will lead to acquiring new technologies that are
energy efficient

Proper Tax reduction on import of energy efficient technologies will lead to the use
of new technologies

Low energy consuming products will have greater demand (Carbon foot print)
Greater energy savings may lead to claiming of CDM funding as well as support
out of other Kyoto protocol funding possibilities

New industrial estates/zones amenable to adoption of energy efficient technologies
Cost saving from deployment of efficient technologies in the prevailing high energy
price regime

Threats
e Discovery of a new fuel type or discoveries of vast deposits of fossil fuels may lead
to drop in the prices of fuels
e Another economic downturn in the West may lead to low production in Member
States, thus reducing the energy efficiency initiatives
e The current pattern of fuel consumption in Member States and the upward trend of
fossil fuels prices hamper the industrial growth as well as the growth of disposable
income in Member States
Non-affordability of industry to acquire new technologies that are energy efficient
Poor Law and Order situation in some areas in Member States
Non-tariff barriers to import of state-of-the-art technologies into the region
(technology transfer issue)
e Resistance to change (from shop floor workers)
Goal Setting

The SWOT analysis has shown avenues for energy conservation as well as drawbacks in the
region. Considering all the available information about the potential of energy savings in the
industry and the results of the SWOT analysis, it is proposed to reduce energy consumption
in this sector by 15% by the Year 2021.

Goal: To reduce by 15%, the Energy used per unit of Value Added products of the
Industrial sector by the Year 2021.

The following Action Plan has been developed to accomplish the target of achieving the set

Goal:
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4.4 Conservation of Energy in Large Commercial and Service Sector

The SAARC Member States can boast with the development of their tourism sectors where
some of the world’s top hotel chains are present. Hotels occupy large land areas and buildings,
hence there is room for substantial energy conservation. Most of the hotels are designed to
make the guests comfortable compromising efficient utilization of energy resources. Hospitals
and Government buildings also occupy vast land areas and are usually over-designed and
have outdated interiors, thus contributing to inefficient use of energy within the premises.
Further, lack of proper building management systems also contributes to the unnecessary
loss or use of energy.

A SWOT analysis was performed to assess the energy saving capability and ways to promote
conservation in this sector.

Strengths
e Private ownership (savings matter)
e In most cases well educated staff (easy to make aware)
e Availability of expertise within the region
e Available experience in the sector
e Chains of hotels and groups of hospitals (easy to communicate)

Weaknesses

Inadequate top management support

Lack of Energy Managers within the premises (current status)

Inadequate funding (belief that other things are more important)

Inadequate introduction of energy efficient technologies

Poor infrastructure in some places (old)

Negligence (in government buildings)

Small scale operators cannot afford changes (costly)

Inappropriate building and interior designs contribute to high energy consumption
Poor standards (direct adoption from other countries) may lead to high energy
consumption

Opportunities

e Possibility to exploit locally available experts

e Potential for employment generation (Energy Managers)

e Chance to market renewable energy resources

e Opening of new avenues for energy conservation
Threats

Sudden fall of fuel prices may lead to complete disregard of energy conservation

e Requirements of occupants of the premises may conflict with energy conservation
Sudden income boost in the sector may lead to lack of interest in energy
conservation
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Goal Setting

Based on the SWOT analysis and other information, an Action Plan was developed to reduce
the energy consumption in this sector by 15% by the Year 2021.

Goal: To reduce the Energy used per Unit of Value added product/ service by Large
Commercial Service Sector by 15% by the Year 2021 in comparison to Year 2012

The following components of the Action Plan with time frame are identified to achieve the set
Goal:
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Chapter 5 ENERGY CONSERVATION BY INTRODUCING

ALTERNATE SOURCES OF ENERGY

It is vital to introduce as much indigenous energy to the national energy mix as possible, so
as to reduce the burden of fossil fuel imports and for employment generation. Besides, the
alternative energy sources are less polluting and environment friendly. As at this juncture, we
are not considering nuclear power and animal power, the remaining alternative energies may
be categorized into three groups.

5.1 Renewable Energy

Biomass; Biogas; Geothermal; Hydro power (mini, micro, and pico); Ocean power (Tidal,
OTEC, and Wave); Solar based; and Wind energy harnessing are to be considered as
renewable sources of Energy in the SAARC region. Normally, renewable energy costs are high
compared to those of fossil fuels and traditional large hydro power. Their other disadvantage
is that most of the renewable energy sources mentioned above are intermittent in nature or
depend on weather pattern. In spite of these shortcomings, it is essential to examine the
possibilities for introducing more renewable sources into the national energy mix.

In this context a SWOT analysis was conducted for scanning the environment. Noting the
findings of the SWOT analysis and the current trends, a Goal was set to provide 10% of the
total electric power generated in 2021 from renewable sources of energy.

Strengths

Commitment of the Leadership

Ever rising cost of fossil fuels forces the market to think for alternative sources
Availability of Expertise knowledge

Experience gained by the Member States

Employment generation potential

Chances for CDM funding

Minimal environmental pollution

Step towards Energy independence

Weaknesses

Higher capital cost

Higher per unit price of energy generated from renewable

Low profile generation

Intermittent generation

Relatively higher funding requirements

Larger Land area requirement

Lack of intelligent (socially accepted) approach in promoting renewable energy
Inadequate funding for promotion
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e Poor centralized promotions
e Poor knowledge of end-user behavior resulted in failures (Biogas, Solar)
e Lack of proper pricing mechanism for supplying RE based energy to the Grid

Opportunities

Chance of a CDM claim (GHG reduction)

Chances of a technology breakthrough

Collaborative work for regional experts

Sustainably grown forests (Afforestation)

Room for co-generation activities (use of grassfire, excess power to the grid, etc.)
Employment generation

Threats
e Sudden drop of fossil fuels prices will cause a negative impact
e Accelerated economic growth in Member States may force them to forgo
conservation
e Heavy international lobby for Coal and Gas
e High cost
e Immature technology
e Improper technology transfer
Goal Setting

The SWOT analysis reveals that the SAARC region has enormous potential for Renewable
Energy and its utilization is supported at the top leadership level. Considering all the available
information about the potential for renewable energy and the findings of the SWOT analysis, it
is proposed to have 10% of total electricity generation from Renewable sources in the region.

Goal: To have a RE share of 10% in the total electricity supplied to the National Grid in
SAARC Member States by the Year in terms of 2021.

The following Action Plan has been developed to accomplish the target of achieving the above
Goal:
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5.2 Bio-Fuels

The SARRC region has enormous potential for bio-fuels. Bio-fuels are produced from food
crops such as Corn, Cassava, Soy gum, Soybean, Rice, Sugar cane, etc. Biomass based bio-
fuel production is still in the experimental stage. Jatropha seeds, Rubber seeds, Turpentine
latex, Algae are other forms of feedstock for bio-fuel production. Algae based feedstock is
the most promising feedstock that does not compromise with food supply chain as well as
not demand additional land use or water use. Therefore, it seems to be the Champion beside
Cellulose based bio-fuel production.

The SWOT analysis done for scanning the environment to assess the success of promotion
of Bio-fuels

Strengths
e Expertise knowledge in the region
e Chance of availing CDM benefits
e Commitment of the Leadership
e Everrising cost of fossil fuels forces the market

Weaknesses

End user behavior (reluctance to change)

Lack of intelligent (socially accepted) approach
Inadequate funding for promotion

Centralized promotion has not worked

Lack of proper pricing mechanism for Bio-fuels
Competition from other cash crops (land is limited)
Technology at primitive stage

Opportunities

e Chance for a CDM claim (GHG reduction)

e Chance for a technology breakthrough

e Reduce deforestation (in some areas), Climate change and loss of biodiversity
e Sustainably grown forests (Afforestation)

e Employment generation

e Convert barren lands to usable land

Threats

e Sudden drop of fossil fuels prices will cause a negative impact
e Accelerated economic growth in Member States may force to forgo conservation
e Heavy international lobby for Coal and Gas
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Goal Setting

Considering all the macro-level and micro-level issues pertaining to the promotion of Bio-fuels
and their use in the region and the findings of the SWOT analysis, a target of having 10% of
the total transport energy requirements in the region in the Year 2021 met by Bio-fuels is set.

Goal: To meet 10% of total transport fuel by bio-fuels by the Year 2021 in real terms and
adopt other fuel shifting options to minimize the import of fossil fuels.

The following Action Plan has been developed to accomplish the target of achieving the set
Goal:
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Chapter 6 LEGISLATIVE MEASURES AND

CAPACITY BUILDING

It is well known that several countries in the world as well as some SAARC Member States
have achieved significant energy savings by simply introducing Energy Policies and various
regulations. Thus this important aspect of the area of concern also needs to be properly
addressed. It has two major components viz. Legal frameworks cum Policies, and Capacity
building.

6.1 Introduction and Implementation of Legal Frameworks and Policies

As usual, the policies adopted and legal frameworks developed in the Member States in
this regard are not comparable. Some Member States have adopted Energy Policies, Acts
to conserve Energy, and have gone to the extent of adopting Bio-fuel policies, whereas
some other Member States have not even embarked on the development of National Energy
Policies. In order to discuss the way forward in the SAARC region, the usual SWOT analysis
was conducted.

Strengths

e Expertise/knowledge available in the region

e Some Member States have demonstrated how policy changes can promote energy
conservation in a big way

e Other Member States can adopt such policies and initiatives with suitable
modifications

Weaknesses

e Uneven development among Member States
e Acceptance and implementation of policies by the key stakeholders

e Lack of Institutional arrangements for implementation
Opportunities

e Collaborative work for regional experts

e Huge indirect impact on Energy Conservation
Threats

e Accelerated economic growth in Member States may force them to forgo energy
conservation specific to this goal
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Goal Setting
Though the SWOT has given a gloomy picture, there is a chance that the region will be able
to reduce its energy consumption by introducing legal frameworks. Thus a goal has been set

for all the Member States to bring them to comparable situation.

GOAL: National Energy Policies, Energy Conservation Acts, Mandatory Labeling
Programmes, and Mandatory Hiring of EMs are in place by end of 2021

The following Action Plan was developed with various components, considering the regional
situation:
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6.2 Introduction and Implementation of Capacity Building Activities

As in other sectors, capacity building is vital for efficient management of the energy sector.
Energy conservation being a relatively new component in the process of energy sector
management, there are not many professional with requisite knowledge and experience
to support the various initiative required to support and implement energy conservation
initiatives. However, some of the member states have taken the lead in the various aspects of
this segment of energy sector management and have moved ahead with significant benefits.
For example, capacity building for Energy Auditing is targeted to train professionals to conduct
energy audit to identify misuses and wastage of energy. Similarly, capacity building in Energy
Management leads to sustainable utilization of the recommendations made during the auditing
process. When the situation within the region is analysed, it is seen that, while some Member
States have programmes to train Energy Auditors and Energy Managers with Certification,
some others do not even have qualified Energy Auditors or Managers.

In this context the SWOT analysis shows the ways for developing the capacities

Strengths

e Well established systems are in place in some Member States
e Training facilities to train professionals and workers already operational in some
member countries Media sensitive population

Weaknesses

e Low affordability (Costly undertaking)
e Impactis not felt immediately

Opportunities

e Opportunity for exchange of experiences among Member States
e Opportunity to save between 10%-20% of total energy consumed in households
through capacity building and awareness creation

Threats
e Migration of workforce (internal and external) hampers utilization of learned
techniques
Goal Setting

e Based on the available information and the findings of the SWOT analysis, a target
is set for Member States to embark on Capacity building activities

GOAL: Embark on Capacity building activities to produce Certified Energy Managers
and Energy Auditors by 2021.

The following Action Plan has been developed to accomplish the target of achieving the set
Goal:
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Chapter 7 CONCLUSION

In order to maximize benefits of energy conservation the entire energy supply chain
management concept was applied. A comprehensive approach for energy conservation is
thus proposed in this Action Plan. The Action Plan identifies the following key areas for Energy
Conservation:

e Energy production and generation
e Transmission and transportation

e End-use level

e Renewable and alternative energy
e Legislations and capacity building

A generalized SWOT analysis was applied on key areas, goals setting for them, local targets
were developed based on global experiences, time bound evaluation milestones were
identified, balanced score card (BSC) technique is proposed for progress evaluation.

The Action Plan is developed with a vision that proposed Energy Conservation Activities will
take place within the time frame of 10 years, i.e. 2012 to 2021

Sectoral Action Plans were developed on the basis n the SWOT analysis. Evaluation of main
focus areas and their sub-sections provided the energy conservation potential. The Action
Plan proposes energy conservation targets for 2021 for the following Action Areas:

Action Area

Power Generation

Proposed Targets

Increase in efficiency by 2%

Fossil Fuel Mining

Decrease waste by 25%

Electricity Transmission

Reduce technical losses by 80%

Fossil Fuel Transportation

Reduce waste by 50%

Transport Sector

Reduce fuel consumption by 10%

Household Sector

Reduce energy consumption by 15%

Industrial Sector (Incl. Agriculture)

Reduce consumption by 15%

Large Commercial and Service

Reduce energy consumption by 15%

Renewable Energies

RE share in power supply 10%

Bio-Fuels

Share in transport fuel 10%

Legal Frameworks

Policies, Laws, Labeling Programmes

Capacity Building

Certified Energy Mangers/Auditors
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The SAARC Energy Centre hopes that this effort will be a positive step to improve energy
security as this least cost option will increase energy supplies while at the same time it will
contribute towards environment protection.

. _____________________________________________________________________________________________|
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AL I SEC FORMAT FOR COLLECTING INPUTS

The SEC prepared this format for collecting inputs from the Member States, and some Member
States have responded to the SEC.

1.

National policies and legislative frameworks relating to energy efficiency and
conservation to benefit from mutual experiences for formulating and/or improving their
respective policy/legislative environment.

2. Identification of relevant institutions and their activities for capacity building and
promotion of energy efficiency in the country.

3. Experiences, expertise and best available practices especially in industries, buildings,
power, transport and agriculture sectors for sharing with other Member States.

4. Status of development of standards, labeling program, testing procedures to promote
energy efficiency of energy consuming equipment and appliances.

5. Information on programs launched for creating awareness, training and education, and
outreach to promote energy management and conservation in all sectors of economy.

6. Proposal for programs and projects on energy conservation and efficiency for regional
cooperation.

7. Information on public-private partnership in implementing energy conservation and
efficiency practices.

8. Data for Energy Conservation Directory (listing sector specific energy efficient
technologies adopted, and best practices followed).

9. SAARC Energy Centre has included a page on energy conservation and energy
efficiency in the SAARC Energy Centre’s website (www.saarcenergy.org), Member
States may contribute by providing information on the subject for uploading the website.

10. Availability of trainings for capacity building of Energy Managers and Energy Auditors
including Certification Examination.

1. Information on:
o Best management models and practices to promote energy efficiency
o Energy efficient technologies
o Energy audit methodologies
o Energy Service Companies (ESCOs) concept and practice, success and failures

12. Any other information which Member State may like to share for preparation of an

Action Plan.
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FORMAT DEVELOPED BY THE BEE, INDIA

TO EVALUATE EE PERFORMANCES IN
ESTABLISHMENTS

Draft Format for preparation of Energy Conservation Directory
Energy Conservation Measure Implemented in 2009-10

ID to be filled by SAARC Member
Country Title of the measure Sector

Year: 2009-10 Technology

Description of the energy conservation measure:

Picture/sketch/drawing before modification Picture/sketch/drawing after modification
(if available)

Agency that executed the project (with complete address and email):

Total investment, Rs. Year of implementation:

First Year energy cost, Rs.

First Year other saving, Rs.

On Annual basis OTHERS

Energy consumption before

Energy consumption after

Energy tariff,
Rs/kWh/Tones/Nm3/kh

Plant/Establishment complete address: We authorize
to use this information for
dissemination

Signature:

Date :

Contract person who could be contacted for more information:

(To be filled up separately for each Energy Conservation Measure Implemented)
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Annexure Il REFERENCE LITERATURE

10.
1.

12.
13.
14.
15.
16.
17.
18.

http://www.netl.doe.gov/energy- analyses/pubs/ NETL%20Power%20Plant% 20
Efficiency%20Workshop%20Report%20Final.pdf,

http://www.worldcoal.org/coal-the-environment/coal-use-the-environment/improving-
efficiencies/,

http://www.siemens.com/press/en/pressrelease/?press=/en/pressrelease/2011/
fossil_power_generation/efp201105064.htm,

http://web.mit.edu/mitei/docs/reports/beer-emissions.pdf ,
http://www.epa.gov/airmarkets/resource/docs/coalfired.pdf ,

http://www.energy.siemens.com/co/pool/hg/power-generation/power-plants/steam-
power-plant-solutions/coal-fired-power-plants/Luenen.pdf,

ftp://ftp.euro-cleancoal.net/pub/pdf/j2phase2/chap5.pdf .
http://planningcommission.nic.in/sectors/index.php?sectors=energy

http://www.tititudorancea.com/z/ies_india_total oil petroleum_products
consumption.htm

http://www.energy.gov.lk

http://www.powermin.nic.in/whats_new/pdf/ENERGY %20MARKETS%20&%20
TECHNOLOGIES-REVISED1.pdf

http://www.pppinindia.com/pdf/ppp_position_paper_power_122k9.pdf
http://www.powergridindia.com/PGCIL_NEW/home.aspx
http://www.powergridindia.com/PGCIL_NEW/Files/AnnualReport2010-11.pdf
http://www.bpdb.gov.bd

http://www.aepc.gov.np/

http://www.afghaneic.org/

www.mhe.gov.mv/
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