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WWF

WWF is one of the world’s largest and most experienced independent conservation organisations, with over 5 
million supporters and a global Network active in more than 100 countries.

WWF’s mission is to stop the degradation of the planet’s natural environment and to build a future in which 
humans live in harmony with nature, by conserving the world’s biological diversity, ensuring that the use of 
renewable natural resources is sustainable, and promoting the reduction of pollution and wasteful consumption.

IES 
Intelligent Energy Systems (IES) is an Australian consulting firm established in 1983 to provide advisory services 
and software solutions to organisations working in the energy industry. IES specialise in taking systematic 
approaches to solving problems in energy markets that require consideration of energy policy, legislation, 
economics, finance and engineering. IES has a proven track record in advising government departments, 
regulators, system and market operators, transmission companies, generators and retailers in the Asia Pacific 
region, including Australia, the Greater Mekong Sub-region, Philippines, Singapore and elsewhere.

MKE 
Mekong Economics Ltd. (MKE) is a leading economic and socio-economic development and commercial consulting 
firm active in the Greater Mekong sub-region and Asia-Pacific region. MKE has over 20 years of experience in 
providing specialist services to international development agencies, non-government organizations and corporate 
clients.

Spectrum

Sustainable Development Knowledge Network is a local initiative working towards the goal of establishing 
mechanisms to enhance frameworks for “National Development” in Myanmar, via constructive engagement on 
environment, sustainable development and natural resource management matters. It was founded in 2007. We are 
passionate about inclusion, involvement and empowerment of people as well as transparency and accountability. 
Spectrum connects with government, business and communities to inform, empower and educate as an 
information-sharing network. Spectrum provides resource materials and training, sharing relevant research and 
case studies, and promotes positive engagement between the government, private sector and society.

REAM

Renewable Energy Association Myanmar  was established as an environmental 
NGO in Myanmar since 1995 and got registration in Myanmar in 2003. REAM conducted series of activities of 
rural development throughout the country for benefit of poor communities by their participation in implementing 
projects of fulfilling basic needs of food, water and energy etc. aligned with public educational function. Since 2012 
to recent moment, REAM has been involving in Country level policy making process in Energy and Environmental 
Resources sectors for developmental reform process of the country

This project was made possible with the generous support of the MAVA Foundation and the Danish 
International Development Agency (DANIDA). 
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trSmpm
ေရႊေရာင္လႊမ္းေသာေျမအျဖစ္ လူသိမ်ားသည့္ျမန္မာႏိုင္ငံတြင္ တိုင္းျပည္အတြက္ အက်ိဳးစီးပြား ျဖစ္ထြန္းေစသည့္ သယံဇာတ အရင္းအျမစ္မ်ား 
ေပါၾကြယ္လွပါသည္။ ျမန္မာျပည္ အလယ္ပိုင္းရွိ အပူပိုင္းဇုန္ေဒသမ်ား၊ အေရွ႕ပိုင္းႏွင့္ ေျမာက္ပိုင္းရွိ ေတာင္တန္းေဒသမ်ားအျပင္ ကမ္း႐ိုးတန္း 
ရွည္မ်ားသည္ တိုင္းျပည္အတြက္ လွ်ပ္စစ္ဓာတ္အား ထုတ္လုပ္ေပးႏိုင္သည့္ သဘာဝအရင္း အျမစ္မ်ား ျဖစ္ၾကသည္။

ျပည္သူမ်ား၏ေရ႐ွည္အက်ိဳးအတြက္ ထိုအရင္းအျမစ္မ်ားကို စြမ္းအင္က႑တြင္ အက်ိဳးရွိစြာ အသံုးခ်ႏိုင္ရန္မွာ အေရးႀကီးဆံုးျဖစ္သည္။

လွ်ပ္စစ္ဓာတ္အား လိုအပ္ခ်က္မွာ တိုးျမႇင့္လ်က္ရွိၿပီး မည္ကဲ့သို႔ ထုတ္လုပ္မည္ဟူေသာ ေမးခြန္းမွာ အေလးအနက္ စဥ္းစားစရာျဖစ္သည္။ 
ေက်း႐ြာမ်ား ေနရာေရႊ႕ေျပာင္းရၿပီး ျမစ္မ်ား၏ စီးဆင္းမႈကို ဟန္႔တားေသာ ဆည္မ်ားေဆာက္လုပ္ျခင္း (သို႔မဟုတ္) ေန႔စဥ္ 
႐ႈသြင္းေနရေသာေလကို ညစ္ညမ္းေစ၍ ကမာၻႀကီးပူေႏြးမႈကိုျမင့္တက္ေစေသာ ေက်ာက္ျဖစ္႐ုပ္ႂကြင္း ေလာင္စာမ်ားျဖင့္ ထုတ္လုပ္ျခင္း 
(သို႔မဟုတ္) အခမဲ့ ေပါမ်ားစြာ ရရွိေနသည့္ ေလစြမ္းအင္ႏွင့္ ေနစြမ္းအင္ျဖင့္ ထုတ္လုပ္ျခင္း စသည့္အနက္  မည့္သည့္နည္းလမ္းကိ ု
ေရြးခ်ယ္ၾကမည္နည္း?

စဥ္ဆက္မျပတ္ ဖြံၿဖိဳးေသာျပန္ျပည္ျမဲစြမ္းအင္သည္ ေက်ာက္ျဖစ္႐ုပ္ႂကြင္း ေလာင္စာ နည္းပညာမ်ားႏွင့္ ႏိႈင္းယွဥ္ပါက ကာဗြန္ဓာတ္ေငြ႕ 
ထုတ္လႊတ္မႈကို မ်ားစြာ ေလ်ာ့ခ်ႏိုင္ျခင္း၊ သဘာဝ ပတ္ဝန္းက်င္ႏွင့္ လူမႈစီးပြား ထိခိုက္မႈမ်ားမွ ကာကြယ္ႏိုင္ျခင္းႏွင့္ အလုပ္အကိုင္ 
ဖန္တီးႏိုင္မႈကို ၃ ဆ မွ ၄ ဆ အထိ တိုးျမႇင့္ႏိုင္ျခင္းစသည့္ ေကာင္းက်ိဳးရလဒ္မ်ား ေပးႏိုင္ပါသည္။ အေရးႀကီးဆံုးအခ်က္မွာ  
ျမန္မာႏိုင္ငံအေနျဖင့္ လွ်ပ္စစ္ဓာတ္အားက႑အတြက္ ျပန္ျပည့္ျမဲစြမ္းအင္ကို ရာႏႈန္းျပည့္အသံုးျပဳရန္ ေရြးခ်ယ္ႏိုင္ရန္ အခြင့္အလမ္းမ်ားရွိေနၿပီး 
ကုန္က်စရိတ္မကြာဟေသာ္လည္း အထက္မွ ေကာင္းက်ိဳးရလဒ္မ်ား ရရွိႏိုင္ေၾကာင္းကို ယခု အစီရင္ခံစာတြင္ သက္ေသျပထားပါသည္။

အနာဂတ္မ်ိဳးဆက္မ်ားအတြက္ ျမန္မာႏိုင္ငံကို ယခုအခ်ိန္တြင္ ခ်မွတ္ေသာ ဆံုးျဖတ္ခ်က္မ်ားက ပံုေဖာ္သြားမည္ ျဖစ္သည္။ ထို႔အတြက ္
သဘာဝ ပတ္ဝန္းက်င္ႏွင့္ ျပည္သူမ်ား၏ အက်ိဳးအတြက္ မွန္ကန္ေသာ ဆံုးျဖတ္ခ်က္ကိုသာ ခ်မွတ္ေဖာ္ေဆာင္ရမည္ ျဖစ္သည္။

သဘာဝတရားႏွင့္ အျပန္အလွန္ အမွီသဟဲ အသက္ရွင္ရေသာေၾကာင့္ သဘာဝပတ္ဝန္းက်င္ကို ထိန္းသိမ္းကာကြယ္သြားၾကရမည္ ျဖစ္ပါသည္။ 
သဘာဝတရားႏွင့္လူတို႔၏ သဟဇာတျဖစ္မႈ အင္အားျဖင့္ စဥ္ဆက္မျပတ္ ဖြံၿဖိဳးသည့္ နည္းလမ္းသည္သာ အနာဂတ္အတြက္ တစ္ခုတည္းေသာ 
နည္းလမ္း ျဖစ္ပါသည္။ 

 (အုန္းဝင္း)

 ျပည္ေထာင္စု ဝန္ႀကီး

 သယံဇာတႏွင့္ သဘာဝပတ္ဝန္းက်င္ 

 ထိန္းသိမ္းေရး ဝန္ႀကီးဌာန

အဂၤလိပ္ဘာသာ အမွာစာမ်ားမွ ဘာသာျပန္ယူပါသည္





ယခုႏွစ္ေတြ ဟာျမန္မာျပည္ ဖြံ႕ၿဖိဳးမႈအတြက္အရွိန္ယူရန္ ကာင္းမြန္ေသာႏွစ္မ်ားျဖစ္ပါသည္။ ဒီမိုကေရစီ အသြင္ကူးေျပာင္းၿပီးေနာက္ပိုင္း
မွာ ရင္းႏွီးျမႇဳပ္ႏံွသူမ်ား တိုး၀င္လာႀကသည္။ ျမန္မာႏိုင္ငံ၏ ျပည္နယ္နွင့္ တိုင္းအသီးသီးရွိ အစိုးရအဖြဲ႕အစည္းမ်ားနွင့္ ျပည္သူလူထုမ်ားကိ ု
ႏိုင္ငံတကာအသိုက္အဝန္းမွ ကူညီေထာက္ပံ့မႈမ်ား တိုးပြားလာပါသည္။

ထို႔အျပင္ ေျဖရွင္းရန္ ကိစၥရပ္မ်ား က်န္ရွိေနဆဲျဖစ္ပါသည္။ ျမန္မာႏိုင္ငံ လူဦးေရ၏ ၇၀% အတြက္  ယံုၾကည္စိိတ္ခ်၍ တန္ဖိုးသင့္တင့္ေသာ 
လွ်ပ္စစ္မီးကို ရရွိရန္ လိုအပ္လ်က္ရွိသည္။ ျမန္မာျပည္အေနျဖင့္ စြမ္းအင္နွင့္ ဖြံ႕ၿဖိဳးတိုးတက္မႈ က႑တြင္ ဖြံ႕ၿဖိဳးၿပီးနုိင္ငံမ်ားကို စံနမူနာယူကာ 
အမွား / အမွန္မ်ားကို ခ်င့္ခ်ိန္ႏိုင္ ရန္အခြင့္အလမ္းမ်ားစြာ ရွိပါသည္။ သဘာဝပတ္ဝန္းက်င္ကို ထိခိုက္ေစေသာ စြမ္းအင္အမ်ိဳးအစားမ်ားျဖစ္ 
သည့္ ကာဗြန္႐ုပ္ႂကြင္းေလာင္စာမ်ား ၊ ေရအား လွ်ပ္စစ္ဓာတ္အားထုတ္လုပ္မႈမ်ား ၊ ႏ်ဴကလီယားစြမ္းအင္မ်ား စသည္တို႔ကို အသံုးျပဳျခင္းထက္ 
အသံုးမျပဳရေသးေသာ ျပန္ျပည့္ျမဲစြမ္းအင္အမ်ိဳးအစားျဖစ္သည့္ ေန ၊ေလ ၊ ေျမေအာက္အပူ ၊ဇီဝေလာင္စာ ၊ သမုဒၵရာစြမ္းအင္ စသည္တို႔ကို 
အေလးေပးအသံုးျပဳရန္ျဖစ္သည္။

အေကာင္းဆံုးအခြင့္အလမ္းႏွင့္ အေကာင္းဆံုးနည္းပညာတို႔ကိုအသုံးျပဳ၍ ျမန္မာျပည္သည္တိုးတက္မူ အခြင့္အလန္းမ်ားစြာရိွပါသည္။ 

IEA 2014 စစ္တမ္းမ်ားအရ လူဦးေရ (၃၅)သန္းသည္ ယံုၾကည္စိတ္ခ်ရေသာ လွ်ပ္စစ္မီးမရရွိေသးေၾကာင္း   ေတြ႕ရွိရပါသည္။ ျမန္မာနုိင္ငံ၏ 
လွ်ပ္စစ္ဓာတ္အားသည္ ေရးအားလွ်ပ္စစ္နွင့္ ဓာတ္ေငြ႕ေလာင္စာမ်ားေပၚတြင္ အမွီသဟဲျပဳေနၿပီး အနာဂတ္တြင္လည္း ေရအားလွ်ပ္စစ္နွင့္ 
ေက်ာက္မီးေသြးေလာင္စာမွ လွ်ပ္စစ္ဓာတ္အားထုတ္ယူရန္ အေလးေပးအားထား ေနေၾကာင္းေတြ႕ရွိရပါသည္။ သို႔ျဖစ္ပါ၍ အေကာင္းဆံုးနည္း 
လမ္းအျဖစ္ ဤအစီရင္ခံစာအရ ျပန္ျပည့္ျမဲစြမ္းအင္မ်ားကို ေရာေနွာ အသံုးျပဳျခင္းအားျဖင့္ ၂၀၅၀ ခုနွစ္ တြင္ နုိင္ငံ လွ်ပ္စစ္မီးလိုအပ္ခ်က္ကို 
ျဖည့္ဆည္းႏိုင္ပါသည္။
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ျပန္ျပည့္ျမဲစြမ္းအင္အရင္းအျမစ္မ်ားကို အသံုးျပဳျခင္းျဖင့္  ရရွိႏိုင္ေသာအခြင့္အလမ္းမ်ားမွာ - ႏိုင္ငံ၏ ႐ုပ္ႂကြင္းေလာင္စာမွ 
လွ်ပ္စစ္ထုတ္ယူမႈကိုေလ်ာ့ခ်ျခင္း ၊ လွ်ပ္စစ္မီးရရွိမႈ လြယ္ကူျမန္ဆန္ေစျခင္း ၊ ရာစုနွစ္အတြက္ တည္ၿငိမ္ေသာ လွ်ပ္စစ္ဓာတ္အား 
ေစ်းကြက္ကိုရရွိေစျခင္း ၊ အလုပ္အကိုင္အခြင့္အလမ္းမ်ားရရွိေစျခင္း၊ အိမ္နီးခ်င္းနုိင္ငံမ်ားနွင့္ေကာင္းမြန္ေသာ လွ်ပ္စစ္သံုးစြဲမႈနွင့္ ထုတ္လုပ္မႈ 
တုိ႕တြင္တုိးျမႇင့္ ပူးေပါင္းေဆာင္ရြက္ႏိုင္မႈျဖင့္းအားျဖည့္ျခင္း၊ ပတ္ဝန္းက်င္နွင့္ လူ႔ေဘာင္အဖြဲ႕အစည္းအၾကား သဘာဝပတ္ဝန္းက်င္ထိခိုက္မႈကို 
ေလ်ာ့ခ်ႏိုင္ျခင္းစသည့္တို႔ျဖစ္ပါသည္။

ျပန္ျပည့္ျမဲစြမ္းအင္အသံုးျပဳျခင္းျဖင့္ တည္ျငိမ္ေသာ လွ်ပ္စစ္ေစ်းကြက္ ရရွိႏိုင္ျခင္းနွင့္ နည္းစနစ္တက်ျပဳျပင္ထိန္းသိမ္းႏိုင္ျခင္းတို႔ကိုအေျခခံ၍ 
ျပည္သူမ်ားအတြက္ လံုေလာက္ေသာ လွ်ပ္စစ္ဓာတ္အားကို လွ်ပ္စစ္ျပတ္ေတာက္မႈမရွိေစဘဲ အခ်ိန္တိုင္းပံ့ပိုးေပးႏိုင္မည္ျဖစ္သည္။

ဤအစီရင္ခံစာ၏ အဓိကေမးခြန္းမ်ားမွာ -

 y ျမန္မာႏိုင္ငံသည္ ၂၀၁၅ ခုနွစ္ တည္ၿငိမ္ေကာင္းမြန္ေသာ လွ်ပ္စစ္ဓာတ္အား ထုတ္လုပ္ႏိုင္မည္ေလာ

 y ျမန္မာနုိ္င္ငံသည္ ႐ုပ္ႂကြင္းေလာင္စာ ၊ ႏ်ဴကလီးယားစြမ္းအင္နွင့္ အႀကီးစားေရအားလွ်ပ္စစ္ စသည့္တို႔ကို ေရွာင္ႏိုင္မည္ေလာ

 y ျမန္မာနုိင္ငံသည္ လံုေလာက္ေသာ စြမ္းအင္က႑ တည္ေဆာက္ရာတြင္ သန္႔ရွင္းေသာစြမ္းအင္နွင့္ မကုန္ခမ္းနုိင္ေသာ 
ျပန္ျပည္ျမဲစြမ္းအင္ကို ဖြံ႕ၿဖိဳးတိုးတက္ေအာင္ ျပဳလုပ္ႏိုင္မည္ေလာ

ဤအစီရင္ခံစာအရ လာမည့္ ဆယ္စုနွစ္အတြင္း အနာဂတ္လွ်ပ္စစ္ျဖန္႔ေဝမႈကို ျဖည့္ဆည္းေပးႏိုင္ျခင္းအားျဖင့္ စြမ္းအင္အက်ိဳးရွိရွိ ထိေရာက္စြာ 
အသံုးခ်ျခင္းနွင့္ ျပန္ျပည့္ျမဲစြမ္းအင္တိုသည္ အေရးႀကီးေသာ အခန္းက႑တြင္ပါဝင္လိမ့္မည္ဟု ယံုၾကည္ပါသည္။

 ေက်ာ္သီဟ
 ဥကၠဌ 
 သယံဇာတႏွင့္ သဘာဝပတ္ဝန္းက်င္ 
 ထိန္းသိမ္းေရး ဝန္ႀကီးဌာန



ယံုၾကည္စိတ္ခ်ရေသာ ျပန္ျပည့္ျမဲစြမ္းအင္မွ လွ်ပ္စစ္ထုတ္ယူမႈသည္ ျမန္မာႏိုင္ငံအတြက္ စိန္ေခၚမႈ တစ္ရပ္ျဖစ္သည္။ ယခုအခါ ျမန္မာႏိုင္ငံတြင္ 
အိမ္ေျခစုစုေပါင္း၏ ၃၂% ခန္႔သာ ပင္မဓာတ္အားလိုင္းမွ လွ်ပ္စစ္ကို ရယူသုံးစြဲႏိုင္ပါသည္။ က်န္ရွိေနေသာ အိမ္ေျခမ်ားမွာ လွ်ပ္စစ္မီးမရရွိျခင္း 
(သို႔မဟုတ္) စနစ္တက်ျပဴလုပ္ထားျခင္းမရွိေသာ ဒီဇယ္မွ ဓာတ္အားထုတ္ယူျခင္း ႏွင့္ ေနေရာင္ျခည္စြမ္းအင္သံုး PV မွ ထုတ္ယူျခင္း 
စသည့္ တည္ၿငိမ္မႈမရွိေသာ လွ်ပ္စစ္ဓာတ္အားကို သာ အမွွီျပဳ အသံုးျပဳေနရသည္။ ဓာတ္အားလိုင္းအမ်ားစုသည္ ေရအားလွ်ပ္စစ္ႏွင့္ 
႐ုပ္ႂကြင္းေလာင္စာမ်ားျဖင့္ လည္ပတ္ေနရသည္။ ျမန္မာႏိုင္ငံသည္ လ်င္ျမန္စြာ ႀကီးထြားလာသည့္ လွ်ပ္စစ္ဓာတ္အားလိုအပ္ခ်က္ ပမာဏကို 
ျဖည့္ဆည္းရန္လိုအပ္ေနပါသည္။ မည့္သို႔ ျဖည့္ဆည္းမည္ဆိုသည့္အခ်က္က အေရးပါတဲ့ေမးခြန္းတစ္ခုျဖစ္လာပါတယ္။

ျပန္ျပည္ျမဲစြမ္းအင္သည္ ျမန္မာႏိုင္ငံတြင္ နည္းပညာဆိုင္ရာသာမက စီးပြားေရးဆိုင္ရာပါ ျဖစ္ႏိုင္ေျခရွိေၾကာင္း ေလ့လာေတြ႕ရွိခ်က္မ်ားအရ 
သိရပါသည္။ ျမန္မာႏိုင္ငံ၏ စြမ္းအင္က႑ ဖံြ႕ၿဖိဳးတိုးတက္ေရးမွာ ရင္းနွီးျမႇဳပ္နွံမႈ ေဒၚလာဘီလီယံမ်ားစြာျဖင့္ ဆယ္စုနွစ္ (၃) ခုခန္႔ 
ၾကာျမင့္လိမ့္ႏိုင္မည္ျဖစ္သည္။ ျပန္ျပည့္ျမဲစြမ္းအင္နည္လမ္းအမ်ိဳးမ်ိဳးကို ေရာေႏွာအသံုးခ်ျခင္းႏွင့္အတူ စြမ္းအင္ကိုထိေရာက္စြာအသံုးခ်  
ျခင္းသည္ စြမ္းအင္က႑ဖြံ႕ၿဖိဳးေရးအတြက္ အေကာင္းဆံုးနည္းလမ္းတစ္ခုျဖစ္ေၾကာင္း ေလ့လာမႈမ်ားအရသိရသည္။

ျပန္ျပည့္ျမဲစြမ္းအင္သည္ အမ်ားနားလည္ထားၾကသည့္ ေနေရာင္ျခည္သံုး မီးအိမ္နွင့္ အိမ္သံုးစြမ္းအင္ထက္ ပိုလြန္ပါသည္။ အႀကီးစား 
စြမ္းအင္ထုတ္လုပ္မႈကို လ်င္ျမန္စြာျပဳလုပ္ႏိုင္ပါသည္။ အီတလီႏိုင္ငံတြင္ ေနေရာင္ျခည္စြမ္းအင္ကို ၂၀၁၁ ခုနွစ္တြင္ ၉၀၀၀ မဂၢါဝပ္အား 
တပ္ဆင္ျခင္းသည္ ျမန္မာႏိုင္ငံ ၂၀၁၅ တြင္ ၅၀၀၀ မဂၢါဝပ္ ေနေရာင္ျခည္စြမ္းအင္ထက္ ၂ ဆျဖစ္သည္။ ထို႔အတူ ဂ်ပန္ႏိုင္ငံတြင္လည္း ၉၀၀၀ 
မဂၢါဝပ္ ေနေရာင္ျခည္စြမ္းအင္ကို တစ္ႏွစ္အတြင္း တပ္ဆင္ခဲ႔သည္။ 
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နည္းပညာအသစ္ကို လက္ခံရန္ စိုးရိမ္ေၾကာင့္ၾကျမဲျဖစ္သည့္အေလ်ာက္ ပထမေျခလွမ္းေနျဖင့္ ျပန္ျပည့္ျမဲစြမ္းအင္ကို လက္ခံႏိုင္ရန္ျဖစ္သည္။ 
ေနေရာင္ျခည္စြမ္းအင္နွင့္ ေလစြမ္းအင္ကို ပင္မဓာတ္အားလိုင္းနွင့္ခ်ိတ္ဆက္ရန္အတြက္ မွတ္တမ္းမ်ားအရ စိုးရိမ္မႈမ်ားရွိေနသည္။ 
ဂ်ာမနီနွင့္ အိုင္ယာလန္ႏို္င္ငံတို႔သည္ ျပန္ျပည့္ျမဲစြမ္းအင္၏ ၃၁% နွင့္ ၂၅% ကို ပင္မဓာတ္အားလိုင္းနွင့္ ခ်ိတ္ဆက္အသံုးျပဳရန္ ပူပန္မႈမ်ား 
ရွိေနေသးသည္။ လက္တေလာ ႏိုင္ငံအတြင္းမွ ဓာတ္အားလိုင္းခ်ိတ္ဆက္မႈ ဖြံ႕ၿဖိဳးသည့္ႏိုင္ငံမ်ားျဖစ္ၾကေသာ သီရိလင္ကာ၊ နီေပါႏွင့္ 
အင္ဒိုနီးရွားႏိုင္ငံတို႔မွ ဓာတ္အားလိုင္းခ်ိတ္ဆက္မႈ နည္းပညာ၊ ဓာတ္အားထိန္းသိမ္းမႈနည္းပညာနွင့္ ေငြေၾကးဆိုင္ရာ စီမံခန္႔ခြဲမႈ နည္းလမ္းမ်ားကို 
ျမန္မာနုိင္ငံအေနျဖင့္ ေလ့လာႏိုင္ပါသည္။

ျမန္မာႏိုင္ငံသည္ျပန္ျပည့္ျမဲစြမ္းအင္ နည္းပညာမ်ားသို႔ အသြင္ကူးေျပာင္ရာတြင္ အိမ္နီးခ်င္းႏိုင္ငံမ်ား၏ အမွားအယြင္းမ်ားကုိ သတိျပဳရန္ 
အခြင့္အလမ္းမ်ားရွိသည္။ ယခုလိုဖြံ႕ၿဖိဳးတိုးတက္ေနတဲ့ ဆက္သြယ္ေရးက႑မွာလည္း နည္းပညာက႑ကူးေျပာင္းျခင္းကို လိုလာေၾကာင္းႏွင့္ 
ျပည္သူလူထုအေနျဖင့္လည္း စြမ္းအင္က႑ဖြံ႕ၿဖိဳးေရးကို လိုလားေၾကာင္းေတြ႕ရွိရသည္။

ေမွ်ာ္မွန္းခ်က္ခ်မွတ္ျခင္းသည္ ဆံုးခန္းတိုင္ျခင္းမဟုတ္ပါ။ ပထမေျခလွမ္းေနျဖင့္ စနစ္တက်စီမံကိန္းေရးဆြဲရန္လိုပါသည္။ ျမန္မာႏိုင္ငံတြင္ 
ေရရွည္တည္တံ့ေသာ စြမ္းအင္က႑ဖြံၿဖိဳးေရးအတြက္ ပံ့ပိုးကူညီၾကရန္ ေရွ႕႐ႈၾကရမည္ျဖစ္ပါသည္။
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Defining renewable energy, energy efficiency and sustainable energy
“Renewable energy is derived from natural processes that are replenished 
constantly. In its various forms, it derives directly or indirectly from the sun, or 
from heat generated deep within the earth. Included in the definition is energy 
generated from solar, wind, biomass, geothermal, hydropower and ocean 
resources, and biofuels and hydrogen derived from renewable resources” (IEA, 
n.d.).
“Energy efficiency is a way of managing and restraining the growth in energy 
consumption. Something is more energy-efficient if it delivers more services for 
the same energy input, or for less energy.” For instance, when an LED bulb uses 
less energy than an incandescent bulb to produce the same amount of light, the 
LED is more energy-efficient” (IEA, 2016).
“Renewable” does not necessarily mean “sustainable”. The location, design, 
planning, development, construction and operation of power plants and their 
energy sources (e.g. biomass) will have a strong impact on the sustainability 
of the project. Special additional caution is recommended for hydropower and 
biomass projects, which can have severe social and environmental impacts. 
Initiatives exist to improve the sustainability of these energy sources. Among 
those, the World Commission on Dams (WCD) has provided a great deal 
of relevant information on hydropower. Building on the WCD principles, 
the Hydropower Sustainability Assessment Protocol promotes and guides 
more sustainable hydropower projects1, and the Roundtable on Sustainable 
Biomaterials is an independent and global multi-stakeholder coalition which 
works to promote the sustainability of biomaterials2. Their certification system 
is based on sustainability standards that encompass environmental, social and 
economic principles and criteria.
But it’s important to remember that selecting sustainability will not solve every 
problem. Much remains to be done to maximise the use of wind, solar, and 
geothermal energy and to use these resources as efficiently as possible.

1. http://www.hydrosustainability.org/

2. http://rsb.org/

One regional report and five country reports
The Power Sector Vision has been sub-divided as follows: there is a report for 
each of the countries concerned, and one regional report. The regional report 
presents a summary of the national reports, and discusses regional power 
sector topics such as grid interconnection.
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jrefrmEkdifiHtaejzifh vsifjrefpGm zGHUNzdK;wdk;wufvmrIESifhtwl vdktyfvmrnfhpGrf;tifrsm;udk rnfoYkdrnfykH 
jznhfqnf;oihfygovJ/ tjcm;zHGUNzdK;NyD;EdkifiHrsm;enf;wl ½kyf<uif;avmifpmrsm;ukd tokH;jyKoihfygovm;/ odkYwnf;r[kwf 
tvm;tvmaumif;aom jyefjynfhjrJpGrf;tift&if;tjrpfrsm;ukd tokH;jyKoihfygovm;/ ayg<u,f0vSonhfaea&mifjcnf 
(txl;ojzihf jrefrmjynftv,fykdif; tylydkif;Zkefa'orsm;)? tm;aumif;onfhavpGrf;tif (txl;ojzifh 
rdkifaygif; 1760 &Snfvsm;onfh urf;½kd;wef;a'owpfavQmuf) wdkYonf jrefrmEkdifiHtwGuf jyefjynfhjrJpGrf;tif 
ESifh pOfqufrjywfpGrf;tifwdkYudktoHk;jyKEkdifonfh OD;aqmifEkdifiHjzpfvmapvdrfhrnf/ zGHUNzdK;wkd;wufrIukd tjref 
jrifhrm;apvmEkdifygonf/

xdkodkY jzpfvmEkdifap&ef aqmif&Guf&rnfhtcsdefrSm ,ckyifjzpfonf/ jrefrmhtdrfaxmifpk 32 &mcdkifEIef;om 
EkdifiHydkif"mwftm;vdkif;rS vQyfppf"mwftm;udk toHk;jyKEkdifonf/ useftdrfaxmifpkrsm;rSm "mwftm;vHk;0toHk;rjyKEkdif 
(odkYr[kwf) ,HkMunfpdwfcs&rIESifh jyKjyifxdef;odrf;rIr&Sdaom tao;pm;'DZ,frD;pufrsm;ESifh aea&mifjcnfpGrf;tifoHk; 
pepfrsm;tay: rSDcdktm;xm;aeMu&onf (&nfñTef;/ United Nation Funds for Population Activities, 2015)/ 
pHcsdefpHñTef;^ jyKjyifxdef;odrf;rIrsm; r&dSjcif;aMumifh pGrf;tift&if;tjrpfrsm;rSm vuf&SdtcsdefwGif ,HkMunfpdwfcs&rI 
r&Sdao;aMumif;udk jyqdkaeonf/ vuf&Sd jrefrmEkdifiH\ vQyfppf"mwftm;trsm;pkrSm a&tm;ESifh½kyf~uGif;avmifpmrS 
xkwf,ltoHk;jyKvsuf&Sdonf (&nfñTef;/ Ministry of Electric Power, 2015)/ ,ciftpdk;&onf wdk;jrifhvmrnfh 
pGrf;tifvdktyfcsufudk em;vnfodjrifonhftavsmuf ,if;vdktyfcsufudk jznfhqnf; Ekdif&ef &if;ESD;rIukefusp&dwf 
enf;yg;rnfxifonfh enf;vrf;rsm;udk &SmMuHcJhonf/ jrefrmEkdifiH\ pGrf;tifqdkif&mr[mpDrHcsuf (Myanmar 
Energy Master Plan) wGif ausmufrD;aoG;oHk; vQyfppf"mwftm;ay;puf½kHBuD;rsm;ESifh tBuD;pm;a&tm;vQyfppfrS 
pGrf;tifxkwf,lrIudk txl;tav;ay; xnfhoGif;xm;aomfvnf; ,if;enf;vrf;rsm;rSm obm0ywf0ef;usifudk 
a&&SnfxdcdkufapNyD; tEÅ&m,frsm;ESihf qufpyfvsuf&Sdonf/ vQyfppfpGrf;tm;u@ESifhywfoufvQif 
jrefrmEkdifiHonf vGefcJhaomESpfaygif; 130 ausmfu oHk;pGJcJhonfh acwfaemufuscJhaom ½kyf<uif;avmifpmoHk; 
vQyfppf"mwftm;acwfa[mif;rSmom &yfwefYvsuf&Sdonf/ okdYjzpfygí jyefjynfhjrJpGrf;tiftm; vufcH,HkMunf 
oHk;pGJ&rnfhacwfopfqDodkY ausmfvTm;a&muf&Sd&ef tcsdefusaeygNyD/ tcGifhtvrf;aumif;rsm;pGmvnf; 
&Sdaeygonf/ 2016 ckESpfonf tpdk;&opftajymif;tvJESifhtwl ta&;ygvSonfh ESpfwpfESpfjzpfonf/ 
½kyf<uif;avmifpmoHk; enf;ynmrSonf jyefjynfhjrJpGrf;tifESifh pOfqufrjywfpGrf;tifodkY wjznf;jznf;ajymif;vJ 
toHk;jyKoifhonfhtaMumif;w&m;rsm;pGm&Sdonf/

ykdrkdvkdtyfonfh a&&SnfwnfwHhaompGrf;tif
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vQyfppfrD;r&SdaomtdrfwGif BuD;jyif;vm&aom uav;wpfOD;twGuf ntcsdef 
pmzwf&ef tcuftcJ&Sdonf/ tvkyftudkif&SmazGrItcGifhtvrf;rsm;rSm 
tvGefenf;yg;vSonf/ jyefvnfjynfhjrJ pGrf;tift&if;tjrpfrsm;onf 
vlrIb0t&nftaoG; wdk;wufaumif;rGefrI tcGifhtvrf;udkay;a0NyD;? 
pD;yGm;a&;tvm;tvmudk rsm;pGmwdk;wufjzpfxGef;aponf/ Oyrmtm;jzifh 
avtm;ESifh aea&mifjcnftvif;pGrf;tifoHk; pDrHudef;rsm;onf 
½kyf<uif;avmifpm (odkYr[kwf) tBuD;pm;a&tm; (odkYr[kwf) 
EsLuvD;,m;oHk;puf½kHrsm;xuf wnfaqmufcsdefumv avsmhenf;onf/ 1 
r*¾g0yf aea&mifjcnftvif;pGrf;tifoHk; vQyfppf"mwftm;ay;puf½kHpDrHudef; 
(Tritev Group, 2014) rSm wnfaqmufa&;umv 1 
vomMumjrifhaomfvnf; ½kyf~uGif;avmifoHk;puf½kHrsm;rSm 
wnfaqmufa&; umv 3 ESpf (odkYr[kwf) 4 ESpfMumjrifhfNyD; 
EsLuvD;,m;oHk; "mwftm;ay;puf½kHrsm;rSm wnfaqmufa&;umv 
ydkíyifMumjrifhonf (tenf;qHk; 6 ESpf)/ xkdYjyif aea&mifjcnftm;ESifh 
a&tm;puf½kHrsm;onf "mwftm;xkwfvkyfrIpGrf;&nfudkvnf; vsifjrefpGm 
wdk;jr§ifhay;onf/ aea&mifjcnfoHk; qdkvmjym;rsm;? avpGrf;tifESifh 
tao;pm; a&tm;vQyfppfpuf½kHrsm;onf wnfaqmufxdef;n§d& 
vG,fuljcif;aMumifh a0;vHacgifoDaoma'orsm;&Sd jynfolrsm;twGuf 
vQyfppf"mwftm; xkwfvkyfjzefYjzL;ay;jcif;jzifh tusKd;aus;Zl;rsm;pGm 
jzpfxGef;aponf/ vwfwavm enf;ynmrsm;jzifh 'DZ,frD;pufrsm;xuf ydkrdkí 
pGrf;&nfjrifhNyD; aps;EIef;oufomaom aea&mifjcnfpGrf;tifoHk;qdkvmjym; 
(Bloomberg New Energy Finance, 2011) rsm;ESifhtwl tao;pm; 
a&tm;vQyfppfxkwfvkyfonfhpufrsm;ESifh ZD0avmifpmoHk; vQyfppfpufrsm;udk 
xkwfvkyfjzefYcsDEkdifNyDjzpfonf/

jrefrmEkdifiHvlOD;a&\ 68 
&mcdkifEIef;rSm tm;xm;,HkMunf&aom 

vQyfppf"mwftm;udk oHk;pGJEkdifjcif; 
r&Sdao;yg/
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qdk;usKd;oufa&mufrIr&Sdaom pOfqufrjywf a&tm;vQyfppfpDrHudef; 
rsm;onf pD;yGm;a&;udk ododomom jr§ifhwifay;EkdifNyD; pGrf;tifvHkjcHKrItwGuf 
taxmuftuljyKaomfvnf; tqdkygqnfrsm;rS obm0ywf0ef;usif? 
a&aeowå0grsm;ESifh vlom;wdkY\ toufarG;0rf;ausmif;vkyfief;rsm;tay: 
jyif;xefqdk;&Gm;pGm qifhuJjzpfay:vmEkdifonfh tusKd;oufa&mufrIrsm;udk 
txl;*½kjyK&rnfjzpfonf/ jrpfrsm;ay:wGif qnfrsm;wnfaqmufjcif;aMumifh 
atmufyg tusKd;oufa&mufrIrsm; jzpfEkdifonf-

yy jrpfrsm;\a&aMumif;pD;qif;rItay: oufa&mufrIrsm;ESifh a&t&if;tjrpftoHk;jyKolrsm;ESifh a*[pepfrsm;tay: 
xdcdkufjcif;rsm;jzpfaponf/

yy ig;rsm;\ a&TUajymif;oGm;vmrIudk t[efYtwm;jzpfaponf/

yy Ekef;rsm;ESifh ajrqDMoZmrsm; a&GUvsm;rIudk ydwfqdkYjcif;aMumifh jrpfMurf;jyifwdkufpm;rIESifh 
jrpfa&rsufESmjyifudk edrfhusapjcif;ESifhtwl jrpf0uRef;ay:jzpfxGef;rI avsmhusvmapjcif;? urf;½kd;wef;a'o 
wdkufpm;rIrsm;vmjcif;wdkYaMumifh pdkufysdK;a&;ESifh a&vkyfief;xGufukefypönf;rsm; avsmhusvmjcif;? 
qm;iefa&0ifa&mufrI rsm;jym;vmjcif;ESifh a*[pepfESifh ZD0rsKd;uGJrsm; xdef;odrf; apmifha&Smufjcif;udk 
xdcdkufapjcif;wdkY jzpfay:vmaponf/

yy aetdrfrsm;ESifh v,f,majrrsm; a&vTrf;rdk;cH&rnfjzpfaomaMumifh axmifaomif;csDaom jynfolrsm; 
ae&ma&TUajymif;&ef vdktyfvmEkdifonf/

yy a& t&nftaoG;ajymif;vJrI? jrpfa& &,loHk;pGJEkdifrIrsm;aMumifh oufa&mufrIrsm;pGm jzpfapEkdifNyD;? tjcm; 
aqmufvkyfa&;vkyfief;rsm;ESifh puf½kHrsm; vnfywfrItay:wGifvnf; oufa&mufrIrsm;pGm jzpfapEkdifonf/

rJacgifjrpfOyrmrSm xif&Sm;vSonf/ ,if;rSm ig;aumifa&usqif;vmrIESifh tcsKdUig;rsKd;pdwfrsm; 
rsKd;okef;aysmufuG,fvmEkdifrI jzpfonf/ ,if;a'o\ ig;zrf;vkyfief;rsm;jzifh tusKH;0ifaom vlOD;a& oef; 60 
\ toufarG;0rf;ausmif;vkyfief;rsm;yif vJNydKapEkdifonf/ jrpfvufwufay:wGif qnfwnfaqmufjcif;\ 
tusKd;oufa&mufrItaejzifh pdkufysdK;a&;vkyfief;twGuf Ekef;wifajrEk a&vTrf;vGifjyifrsm; avsmhenf;cJhonfhtjyif 
2000 rS 2015 ckESpftwGif; ig;wefcsdef 150ç000 rS 480ç000 cefY avsmhenf;í zrf;,l&&SdcJhonf/ (ICEM, 2010)/ 
rJacgifjrpf0Srf; atmufydkif;a'owpfckxJwGifyif a&xGufypönf;vkyfief; (vdkifpifESifhvdkifpifrJhESpfrsKd;pvHk;) rS wpfESpfvQif 
tar&duefa':vm 17 bDvD,H qHk;&HI;cJhaMumif; cefYrSef;wGufcsufxm;onf/ (Mekong River Commission, 2015)

a&tm;vQyfppfonf 
vlrIESifhobm0ywf0ef;usifudk 

jyif;jyif;xefxef xdcdkufapEkdifonf

]]a&tm;vSsyfppf 
xkwf,l&ef vdktyfaom 

qnfBuD;rsm; 
aqmufvkyfjcif;onf 

ywf0ef;usif xdcdkufrIudk 
t"dujzpfaponf/ 

xdkYaMumifh uREkfyfwdkYtaejzifh 
vuf&Sda&tm;vQyfppf 

pDrHudef; rsm;rS 
vQyfppfxkwf,lrnfjzpfNyD; 

xkwfvkyfrIpGrf;&nf 
jr§ifhwif&ef vuf&Sd 

qnfBuD;rsm;tm; jyKjyif 
xdef;odrf;rnf jzpfonf}}

(trsKd;om;'Drdkua&pDtzGJUcsKyf? 2015)
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½kyf<uif;avmifpmrsm;udk rukefEkdifrcrf;Ekdif&&SdcJhvQifaomfrS 
,if;avmifpmrsm;tpm; jyefjynfhjrJpGrf;tifudk rjzpfrae ajymif;vJoHk;pGJ&rnfh 
taMumif;jycsufwpfck&Sdonf/ ¤if;rSm &moDOwk ajymif;vJrIjzpfonf/ 
&moDOwkajymif;vJrIaMumifh a'ocHjynfolrsm;? ZD0rsKd;pHkrsKd;uGJrsm;ESifh 
obm0 o,HZmwrsm;udk xdcdkufysufpD;apEkdifonf/ vuf&SdwGif 
jzpfay:aygif;pyfyg0ifvmEkdifaom aemufqufwGJNcdrf;ajcmufrIrsm; 
xdcdkufysufqD;rIrsm;udk qifhuJjzpfapEkdifonf/ Oyrmtm;jzifh 
a&&Sm;yg;vmrIaMumifh pdkufysdK;a&;xGufukefrsm; avsmhusvmjcif;? 
tpma&pm&Sm;yg;jcif;? tvkyfvufrJhESifh qif;&JrGJawrIjyóemrsm;yg 

qifhuJjzpfvmEkdifonf/ EkdifiHwdkif;wGif &moDOwkajymif;vJrIESifh vuf&Sd jyóem&yfrsm;onf qufEG,faeonf/ 
befaumufNrdKUonf a&atmufodkY ESpfpOf 5 rS 10 rDvDrDwm epfjrKyfvsuf&Sdonf/ ajruRHjcif;? ajratmufa& 
xkwf,ljcif;wdkYESifhtwl yifv,fa&rsufESmjyif jrifhwufrIudkyg aygif;pyfvdkufygu 2025 ckESpfwGif 
befaumufNrdKUBuD;onf a&atmuf odkY 50 rS 100 rDvDrDwmtxd a&muf&SdoGm;Ekdifonf (UNEP, 2009)/ xdkYtwl 
qnfa&avSmifuefrsm;rS a&rsm;okdavSmifxm;rI? oJowåKwl;azmfrI? txdef;tuGyfrJh ajratmufa& xkwf,loHk;pGJrI 
rsm;aMumifh rJacgifjrpf? {&m0wDjrpfESifh jrpf0uRef;ay:a'orsm; a&epfjrKyfjcif;? usOf;ajrmif;vmjcif; jzpfay:vmonfhtjyif 
jyif;xefqdk;&Gm;aom &moDOwkaMumifh yifv,fa&rsufESmjyif jrifhwufvmrIESifhtwl 'Da&awmrsm; ysufpD;jcif;rsm; 
jzpfay:vmEkdifonf/ 

rJacgifjrpf0Srf;a'owavQmuf vGefcJhaomESpfaygif; 50 twGif; tylcsdefjrifhwufrIrSm 0.5 rS 1.5 'D*&DpifwD*&dwftxd 
&SdcJhygonf/ rdk;&moDwGif ,if;a'oü ysrf;rQrdk;a&csdef jrifhwufcJhaMumif; cefYrSef;&&Sdygojzifh qdkvdkonfrSm ,if;a'owGif 
onf;xefaomrdk;&GmoGef;rIrsm; jzpfyGm;cJhonf (WWF, 2009)/ ydkrdkíqdk;&Gm;vmonfh &moDOwkajymif;vJrI'Pfudk 
a&Smif&Sm;&eftwGuf odyÜHynm&Sifrsm;ESifh &moDOwk ajymif;vJrI'PfcH&rnfh EkdifiHaygif; 100 ausmfrS aemufqHk; 
urÇmBuD;ylaEG;vmrIudk pufrIrzGHUNzdK;ao;rD umvtylcsdefatmuf 1.5 'D*&DpifwD*&dwftxd avQmhcsxdef;odrf;&ef 
oabmwlcJhMuonf (Tschakert, 2015)/ xdkodkYavQmhcsxdef;odrf;Ekdif&ef aemuf vmr,fh 5 ESpftwGif; urÇmvHk;qdkif&m 
zefvHktdrf"mwfaiGUxkwfvTwfrIudk pwifavQmhcs&efvdktyfonf/ 2050 jynfhESpf odkYr[kwf xdkYxufapmí 
wpfurÇmvHk; twdkif;twmjzifh tqdkygxkwfvTwfrIudk tenf;qHk; 80 &mcdkifEIef; (1990 ckESpf xkwfvTwfrItqifh) 
jzwfawmufavQmhcs&efvdktyfonf/

&moDOwkajymif;vJoufa&mufrI 
(Climate Change) 

trSefwu,fjzpfay:aejcif;



jrefrmjynfolvlxktaejzifh a&BuD;rI? rdk;acgifrI? ajrNydKrI? a&uefESifhjrpfrsm; 
cef;ajcmufrI? tylcsdefvGefuJrIESifh &moDOwkajymif;vJrI\ tjcm;aom 
qdk;usKd;rsm;udk qdk;&Gm;pGmcHpm;ae&onf/ jrefrmEkdifiHonf urÇmay:wGif 
&moDOwkajymif;vJrI'Pfudk 'kwd,ajrmuftqdk;qHk; cHpm;&onfh 
EkdifiHjzpfonf (Global Climate Risk, 2015)/ jrefrmjynfolrsm;taejzifhvnf; 
rMumcP BuKHawGUcHpm;&onfh touftEÅ&m,fudkyif xdcdkufapEkdifaom 
&moDOwkajymif;vJrI\ qkd;usKd;udk jrefrmjynfolrsm; taejzifh aumif;pGm 
owdrlrdMuNyD; jzpfonf (Horton et al, 2015)/

jrefrmEkdifiHonf urÇmh&moDOwk 
ajymif;vJrI'Pfudk 'kwd,ajrmuf 

tqdk;qHk;cHpm;&onfhEkdifiH 
wpfEkdifiHjzpfonf/



tqdkyg qdk;&Gm;onfhtusKd;oufa&mufrIrsm;aMumifh jzpfyGm;vsuf&Sdaom tajymif;tvJrsm;rSm atmufygtwdkif; 
odomxif&Sm;vSNyD; vufawGUwdkif;wmod&SdEkdifonf -

yy ajrmufydkif;ESifh tv,fydkif;a'orsm;wGif tylcsdefjrifhwufrI (cefYrSef; q,fpkESpfwpfckvQif 0.08 'D*&DpifwD*&dwf) 

yy pkpkaygif;rdk;a&csdeftwuftusjzpfrI

yy taemufawmifrkwfokef&moD 0ifa&mufrIumvESifh avwdkufEIef;ajymif;vJrI

yy tpGef;a&muf&moDOwkjzpfpOfrsm; ay:aygufrIESifh qdk;&Gm;pGmjzpfyGm;rI (Oyrm- qdkifuvkef; rkefwdkif;rsm;? a&BuD;rI^ 
rkefwdkif;'Da&vdIif;jzpfay:rI? rdk;onf;xefrIESifh rdk;acgifrI)

pGrf;tifxkwf,lrI? twdtusqdk&vQif ½kyf<uif;avmifpmrSpGrf;tifxkwf,lrIonf txufyg qkd;&Gm;jyif;xefaom 
&moDOwkjzpfpOfrsm;ESifh wdkuf½kdufqufpyfrI&Sdonf/ urÇmhzefvHktdrf"mwfaiGU xkwfvTwfrI\ oHk;yHkESpfyHkrSm 
pGrf;tifu@rSjzpfNyD; ,if;xkwfvTwfrIyrmPonf tjcm;u@rsm;xuf vsifjrefaomEIef;jzifh wdk;vmaeonf/ 
umAGefyg0ifrItjrifhqHk;avmifpmESifh zefvHktdrf"mwfaiGU xkwfvTwfrItrsm;qHk;jzpfonfh wpfckwnf;aomt&if;tjrpfrSm 
ausmufrD;aoG;jzpfonf/ jyefjynfhjrJpGrf;tif toHk;jyKrIESifhtwl &nfrSef;csufBuD;rm;aom pGrf;tifacRwma&;tpDtrHrsm; 
csrSwfjcif;onf zefvHktdrf"mwfaiGUxkwfvTwfEIef; vsifjrefpGmavsmhcsjcif;twGuf taumif;qHk;enf;vrf; jzpfNyD;? ,if;\ 
oufa&mufrItcsKdUudkvnf; avsmhenf;oufomapEkdifrnfjzpfonf/



uREkfyfwdkY\ pGrf;tifvdktyfcsufrsm; qufvufwdk;jrifhvmaepOfwGif 
a&eHESifhobm0"mwfaiGU xkwf,l&&dSEkdifrIyrmPonfvnf; 
wjznf;jznf;usqif;vsuf &Sdaeonf/ odkYjzpf&m uREkfyfwdkYtaejzifh 
½kyf<uif;avmifpmrsm;tay: tuefYtowfr&Sd qufvufrSDckd&ef 
rjzpfEkdifonfrSm xif&Sm;vSonf/ ordkif;wpfavQmuf BudKwifcefYrSef;&cufcJNyD; 
rwnfNidrfaomaps;EIef;rsm;ESifh vGefcJhaomoHk;ESpftwGif; 
jzpfay:cJhonfh jyif;xefaom tajymif;tvJrsm;aMumifhvnf;aumif;? 
BudKwifcefYrSef;&vG,fulonfh jyefvnfjynfhjrJpuf½kHrsm;ESifh 
NydKifqdkifvm&aomaMumifhvnf;aumif; ½kyf<uif;avmifpmoHk; 
"mwftm;ay;puf½kHrsm;\ b@ma&;qdkif&m tvm;tvmrsm;udk 
BudKwifodjrif&ef cufcJapNyD; ,if;puf½kHrsm;\ &if;ESD;wnfaqmufrI 
wjznf;jznf; usqif;vmaponf/

ausmufrD;aoG;oHk; vQyfppf"mwftm;ay;puf½kHrsm;udk oHk;oyfMunfhygu 
avxknpfnrf;rIESifhtwl yHkrSef 550 r*¾g0yf Supercritical 
ausmufrD;aoG;puf½kH\ oufwrf;wpfavQmuf oufa&muf rIrsm;ukd 
vpfvsL&IIír&yg/ tqdkygpuf½kHrS umAGef'dkifatmufqdk'f (CO2) wefcsdef 150 
oef;? rDodef;wefcsdef 470ç000? cJ 7ç800 uDvdk*&rf? rmusL&D 760 uDvdk*&rf? 
Ekdufx½kd*sifatmufqdk'f (NOx) 54ç000 weff? qmvzmatmufqdk'f (SOx) 
64ç000 wef? trIeftrTm;wefcsdef 12ç000? 

umAGefrdkaemufqdk'f (CO) wefcsdef 4ç000? Ekdufx&yfatmufqdk'f 
(N2O) 15ç000 uDvdk*&rf? trdk;eD;,m; (NH3) 440ç000 uDvdk*&rf? 
qmvzm[ufZmzvdk½kd'f (SF6) 24ç000 uDvdk*&rfwdkY xkwfvTwfNyD;? 
obm0a&csdKxkxnfyrmP ukArDwm 420 oef; xkwf,ltoHk;jyK&um? 
,if;rS ukArDwm 220 oef; udkom puf½kHvnfywfrItwGuftoHk;jyKí 

usef ukArDwm 206 oef;udk jrpfrsm;twGif;odkY npfnrf;a&tjzpf jyefvnfpGefYxkwfypf&onf (US Department of Energy, 2010; EndCoal.org, no date)/ 
tar&duefjynfaxmifpkwGif ausmufrD;aoG;oHk;puf½kHwpfck\ qufpyfcefYrSef; jyifyukefusp&dwf (xkwfvTwfrIwefbdk;) rSm 1 uDvdk0yf em&D (1 wpf,lepf)vQif 18 
qifh jzpfonf (Epstein et al, 2011)/ rMumao;rDuxkwfjyefcJhonfhtpD&ifcHpm (Koplitz et al., 2015) wGif AD,uferfEkdifiHü ausmufrD;aoG;oHk;puf½kHrsm;aMumifh 
ESpfpOf oaE¨om;avmif; aoqHk;rI 4ç300 cefY&Sdonf/ tu,fí zGHUNzdK;wkd;wufa&;twGuf wnfaqmufrnfh ,if;puf½kH pDrHudef;topfrsm;om trSefwu,f 
taumiftxnfazmfygu oaE¨om;avmif;aoqHk;rIonf wpfESpfvQif 25ç000 cefYtxd jrifhwufvmEkdifaMumif; azmfjyxm;onf/ 

xkdif;EkdifiHwGif 2011 ckESpftwGif; ausmufrD;aoG;oHk;"mwftm;ay;puf½kHaMumifh jzpfay:onfh avxknpfnrf;rIaMumifh oaE¨om;avmif;aoqHk;rI 
1ç500 ausmf&Sdonf[kajymqdkMuonf/ t&G,fa&mufNyD;olESifh uav;oli,frsm;wGif jzpfyGm;onfh avjzwfavief;a&m*g? aoG;tm;enf;ESvHk; a&m*g? 
tqkwfuifqma&m*g? tjcm;ESvHk;a&m*grsm;ESifh touf½SLvrf;aMumif;qdkif&ma&m*grsm; rSmvnf; ausmufrD;aoG;avmifpmtoHk;jyKjcif;ESifh qufpyfaeonf 
(Greenpeace, 2015)/

jrefrmEkdifiHwGif &Srf;jynfawmifydkif;? yifavmif;NrdKU&Sd wDuspfausmufrD;aoG;oHk;"mwftm;ay;puf½kHESifh ywfoufí NGO tzGJUrsm;rS pdk;&drfylyefrIrsm; 
jrifhwufvmcJhonf/ ,if;puf½kHpDrHudef;twGuf teD;ywf0ef;usifrS &Gm 2 &Gmjzpfonfh vdkifcg;ESifh awmifydkv&Gmrsm; ajymif;a&TU&ef zdtm;ay;cHcJh&NyD;? v,fajr{u 
500 ausmfrSmvnf; odrf;,lcHcJh&onf/ a'ocH v,form;rdom;pkrsm;onfvnf; a'orS ESifxkwfcH&NyD; v,fajrrsm;qHk;&IH;cJh&m iwfrGwfacgif;yg;rIESifh 
&ifqdkifcJhJ&ojzifh touf&Sif&yfwnfEkdifa&;twGuf opfckwfí xif;a&mif;csjcif; (odkYr[kwf) tjcm;t&yfa'oodkY ajymif;a&TUjcif; cJhMu&onf/ 

puf½kHtwGuf rdkif;rsm;azmufcGJjcif;aMumifh a'owGif;bk&m;apwDrsm; ysufpD;cJhonf/ xdkYtjyif avxkESifh a&xknpfnrf;rIrsm;u xdkpDrHudef;teD; 5 rdkif 
ywfvnfwGif aexdkifol vlOD;a& 12ç000 cefY\ usef;rma&;ESifh pdkufysdK;a&;vkyfief;rsm;udk Ncdrf;ajcmufvmojzifh tjcm;a'oodkY ajymif;a&TUcJh&onf/ vuf&SdwGif 
a'ocH vlOD;a&\ 50% rSm ta&jym;qdkif&m a&m*grsm;udk cHpm;aeMu&onf/ ytdkY0fvli,frsm;tzGJUESifh usKd*sKvIyf&Sm;rIuGef,uf (Kyoju Action Network) 
wdkYonf 2010 jynfhESpf? azazmf0g&DrSpwifí ,if;pDrHudef;udk apmifhMunfhavhvmcJhMuNyD; obm0ywf0ef;usif? vlrIywf0ef;usifESifh usef;rma&;qdkif&m 
qef;ppfavhvmrIvkyfief;rsm; tygt0if pDrHudef;vkyfief;wpfckvHk;udk qkdif;iHhxm;&ef oufqdkif&mukrÜPDESifh tpdk;&tzGJUtpnf;rsm;odkY awmif;qdkwdkufwGef;cJhonf/ 
tqdkygtzGJUtpnf;rS a'ocHrsm;udk ,if;pDrHudef;ESifhywfoufonfh pm&Gufpmwrf;rsm;udk em;rvnfbJ vufrSwfrxdk;Mu&efESifh obm0t&if;tjrpfrsm;? 
a'ocHjynfolrsm;\ toufarG;0rf;ausmif; vkyfief;rsm;udk qdk;usKd;ay;aom vmbfay;vmbf,lrIESifh acgif;yHkjzwftjrwfxkwfrIrsm;udk qefYusifMu&efvnf; 
wdkufwGef;ajymMum;cJhonf (PYO, 2011)/

ausmufrD;aoG;oHk; vQyfppfpuf½kHrsm;wGif xnfhoGif;pOf;pm;&rnfhtcsufwpfcsufrSm npfnrf;rIudk xdef;csKyfonfhpufypönf;rsm;aMumifh vQyfppf"mwftm;xkwf,lrI 
1 uDvdk0yfem&DvQif tar&duefa':vm 0.09 (Endcoal.org, no date) txd jrifhwufvmrnfjzpfojzifh ausmufrD;aoG;oHk; vQyfppf"mwftm;wefbdk;onf aeESifh 
avpGrf;tifoHk;puf½kHrsm;rS xkwfvkyfonfh"mwftm;wefbdk;xuf ydkrsm;vmaponf/

a&eH? obm0"mwfaiGUESifh ausmufrD; 
aoG;wdkYonf e,fajra'o 

tvkduf jzpfpOft& ysHUESHYwnf&SdNyD; 
¤if;wdkY\ ajymif;vJaeaom 

aps;EIef;rsm;onfvnf; 
cefYrSef;&cufcJjcif;/

½kyf<uif;avmifpmrsm;u 
a'ocHvlUtzGJUtpnf;rsm;ESifh 

us,fjyefvSonfh 
obm0ywf0ef;usif tay: 
rsm;pGmoufa&mufrI&Sdjcif;/
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tcsKdUaomolrsm;u 
EsLuvD;,m;pGrf;tiftm; 
pGrf;tifvdktyfrI tusyftwnf;udk 
wpfpdwfwpfa'o ajz&Sif;Ekdifonfh 
enf;vrf;tjzpf &IjrifEkdifonf/ 
EsLuvD;,m;oHk; "mwftm;ay; 
puf½kHtwGuf ,la&eD,rfowåKudk 
oefYpifxkwfvkyfjcif;onf 
pGrf;tiftajrmuftjrm; toHk;jyK 
&aomfvnf; ,if; puf½kHrS 
umAGefxkwfvTwfrItenf;i,fjzifh 
tBuD;pm;vQyfppf"mwftm; 

xkwfvkyfay;onf/ odkYaomf EsLuvD;,m; uGJjym;jcif;enf;ynmrS ab;tEÅ&m,f&SdpGefYypfypönf;rsm;rS xGuf&Sdvmonfh 
jyif;xefaom tqdyf"mwfrsm;onf ESpfaxmifaygif;rsm;pGm Mum&SnfwnfwHhaeEkdifonf/ ,cktcsdefxdurÇmay:wGif 
,if;pGefYypfypönf;rsm;udk ab;uif;vHkjcHKpGm pGefYypfEkdifjcif;r&Sdao;yg/ tar&duefjynfaxmifpk ywf0ef;usif 
xdef;odrf;apmifha&Smufa&; at*sifpD(&ufpGJryg)\ tqdkt& ,if;pGefYypfypönf;rsm;rS trsm;jynfol usef;rma&;udk 
Ncdrf;ajcmufrIrjyKEkdifonfhumvrSm ESpfaygif; 10ç000 (odkYr[kwf) xdkYxuf ydkrdkMumjrifhrnfjzpfaMumif;od&Sd&onf/

txufyg ab;tEÅ&m,frsm;uJhodkYyif EsLuvD;,m;pGrf;tiftwGuf vdktyfonfhenf;ynmESifh 
ypönf;rsm;onf EsLuvD;,m;vufeufrsm;xkwfvkyftoHk;jyKEkdifonfh ab;tEÅ&m,fuvnf; &Sdao;onf/ 
EkdifiHa&;rwnfrNidrfjzpfaeonfh t&yfa'orsm;wGif EsLuvD;,m;pGrf;&nfjyefYyGm;rIonf tEÅ&m,fwpfckjzpfaMumif; 
tav;teufxm;p&mwpfck jzpfonf/ tb,fhaMumifhqdkaomf EsLuvD;,m;puf½kHwdkif;onf tMurf;zuform;rsm;\
ypfrSwfwpfckjzpf&ef tvm;tvm&SdaomaMumifh jzpfonf/

EsLuvD;,m; rawmfwqrIrsm; trSefwu,fjzpfyGm;cJhaMumif; ordkif;taxmuftxm;rsm;pGm &Sdonf/ 
txif&Sm;qHk;aom rawmfwqrIrsm;rSm vlaMumifhjzpfonfhtrSm;? 'DZdkif;vdktyfrIESifh pufydkif;qdkif&m csKdU,Gif;csufrsm; 
aygif;pyfjzpfay:cJhonfh tar&duefjynfaxmifpk? yifqifaA;eD;,m;jynfe,f? Middletown teD;&Sd oHk;rdkifuRef; 
rawmfwqrI ("mwfaygif;zdktrSwf 2 tpdwftydkif;tcsKdU t&nfaysmfusrI? 1979 ckESpf) (United StatES Nuclear 
Regulatory Commission, 2014a)? 1986 ckESpf? ,lu&def;EkdifiH? csmEkdbdkif; (Chernobyl) EsLuvD;,m;puf½kHrawmfwqrI 
("mwfaygif;zdkpepfrsm; prf;oyfppfaq;aepOf "mwftm; ½kwfw&ufjrifhwufrIaMumifh EsLuvD;,m;puf½kH\ 
"mwfaygif;zdk trSwf 4 ysufpD;oGm;cJhonf/) (United StatES Nuclear Regulatory Commission, 2014b)? 2011 
ckESpfwGif "mwfaygif;zdkwnf&Sd&modkY qlemrDvdIif;½dkufcwfrIaMumifh jzpfyGm;cJhonfh *syefEkdifiH? zlul&SD;rm; (Fukushima) 
rawmfwqrI (United StatES Nuclear Regulatory Commission, 2014b) wdkYjzpfonf/ xdkrawmfwqrIrsm;teuf 
oHk;rdkifuRef;rSvGJí usefrawmfwqrIrsm;rSm usef;rma&;ESifh obm0ywf0ef;usifudk ododomom xdcdkufapcJhonf/ 
þab;tEÅ&m,frsm;onf oufqkdif&mtpkd;&rsm;tm; BuD;rm;onfhpD;yGm;a&;xdcdkufrIrsm;ESifh &ifqdkifMuHKawGUaponf/ 
wpfenf;tm;jzifh tcGefay;aqmifjcif;rsm;? tpdk;&ydkif^rydkif onfh oufqdkif&m0efaqmifrIvkyfief;rsm;rS &&Sdonfh 
0ifaiGrsm;onf vdktyfaomtoHk;p&dwfrsm;twGuf ravmufiaomaMumifhjzpfonf/

EsLuvD;,m;onf qkH;½IH;rI 
BuD;rm;vSonfhtjyif EsLuvD;,m; 

pGefYypfypönf;rsm;onfvnf; ESpfaygif; 
10ç000 odkYr[kwf xdkYxufydkí 

tEÅ&m,f&SdvmEkdifjcif;/



vuf&Sd NAdwdefEkdifiH Hinkley Point &Sd pDrHudef;rS wGufcsufazmfjycsuft& zsufodrf;rIvkyfief;pOf (decommissioning) tygt0if ukefusp&dwftm;vHk; 
xnfhwGufygu EsLuvD;,m;pGrf;tifonf tvGefw&mwefzdk;BuD;onfh a&G;cs,frIwpfckjzpfonf/1  jyifopfESifhzifvefEkdifiHwdkY&Sd aqmufvkyfqJ 
EsLuvD;,m;"mwftm;ay;puf½kHrsm; (Oa&myzdtm;jrifh"mwfaygif;zdkrsm;)rSm oufrSwfpDrHudef;umvxuf ausmfvGefaeonfhtwGuf pDrHudef;ukefusp&dwfrsm;rSm 
jrifhwufvmaMumif;awGU&Sd&onf/ zifvefEkdifiHwGif Olkiluoto 3 pDrHudef;wnfaqmufrIvkyfief;udk 2006 ckESpfwGifpwifcJhNyD; 2018 ckESpfxuf apmí 
rNyD;EkdifaMumif; cefYrSef;ojzifh owfrSwfcsdefumvxuf 9 ESpfaemufusaeonf/ odkYjzpf&m ,if;\cefYrSef;ukefusp&dwfrSm tar&duefa':vm 3.6 bDvD,HrS 
9.5 bDvD,HodkY jrifhwufvmonf/ xdkpDrHudef;\ wm0efcHukrÜPDjzpfonfh Areva taejzifh pDrHudef;twGuf tar&duef a':vm 3 bDvD,H ay;acsNyD;jzpfum 
pDrHudef;owfrSwfumvxuf ausmfvGefonfhtwGuf FTVO ESifh Areva/Siemens ukrÜPDrsm;onf cefYrSef;ajc xyfrHqHk;&IH;rIrsm;ESifhtwl w&m;0if tar&duef 
a':vm 10 bDvD,HqHk;&IH;aeonf (Ecologistç 2015; New York Times, 2015)/ jyifopfEkdifiH Flamanville ü "mwfaygif;zdktm; 2006 ckESpfwGif tar&duef 
a':vm 3.7 bDvD,Hjzifh rSm,lwifoGif;cJhNyD; 2012 ckESpfwGif vQyfppf"mwftm; pwifxkwf,lEkdifrnf[k cefYrSef;xm;cJhaomf vnf; ,cktcg NyD;pD;rIumvtm; 2018 
ckESpfodkY ajymif;vJowfrSwfcJhojzifh ukefusp&dwfrSm tar&duefa':vm 11.85 bDvD,HjzpfaMumif; wGufcsuf&&Sdonf/ 

acwfopf EsLuvD;,m;"mwftm;ay;puf½kHrsm; wnfaqmuf&eftwGuf bDvD,HcsDonfh aiGaMu;rsm; toHk;rjyKrD ,if;aiGaMu;rsm;tm; 
tjcm;a&&SnfwnfwHhaom pGrf;tifenf;ynmrsm;twGuf &if;ESD;jr§KyfESHygu ydkrdkaumif;rGefvdrfhrnfjzpfaMumif; uREkfyfwdkY qE´jyKawmif;qdk&ef vdktyfonf/ 
owfrSwfumv ausmfvGefukefusp&dwfrsm;ESifh rawmfwqrIrsm;jzpfyGm;rIuJhodkYaom EsLuvD;,m;pGrf;tifqdkif&m tawGUMuHKrsm;pGm &SdNyD;onhf 
EkdifiHrsm;taejzifhvnf; EsLuvD;,m;pGrf;tifqdkif&m tawGUtMuHKenf;NyD; "mwftm;xkwfvkyfEkdifrIpGrf;&nfenf;onfh EkdifiHrsm;udk jzpfvmEkdifonfh 
ab;tEÅ&m,frsm;udk txl;owday;oifhonf/

1. tpdk;&rS EDF odkY tmrcHaMu;tjzpf "mwftm;c 1 r*¾g0yfem&DvSsif 92.50 aygifEIef;jzifh 35 ESpfwmumvtwGuf ay;&ef oabmwlnDcJhonf/ tqdkygpmcsKyfwefzdk;onf 
pm;oHk;olaps;EIef;tnTef;udef;rSwqifh aiGaMu;azmif;yGrIudk tjynfht0 &nfnTef;onf/ ,if;onf,aeYacwfaetm;ESifhavtm;pDrHudef;rsm;xuf ydkíyifaps;BuD;onf/
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uREkfyfwdkY\ pGrf;tifvdktyfcsufESifh jzefYjzL;ay;EkdifrIyrmPrsm; 
twuftus&SdvQifaomfrS ae? av? urÇmajrBuD;tyl? ZD0j'yfxk? a&ESifh 
yifv,fwdkYrS xkwf,l&&SdEkdifonfh pGrf;tifyrmPonf uREfkyfwdkY vdktyfonfh 
vQyfppf"mwftm; xkwf,l&efvdktyfonfh pGrf;tifyrmPxuf 
rsm;pGmydkonf (WWF, 2011)/ tylvHk taqmufttHkrsm;toHk;jyKjcif;? 
toHk;jyKNyD;aomypönf;rsm;udk jyefvnftoHk;jyKjcif;wdkYuJhokdYaom 
½kd;&Sif;onfh enf;vrf;rsm;udk toHk;jyKjcif;jzifhvnf; uREkfyfwdkYtoHk;jyK&ef 
vdktyfaom pGrf;tifyrmPudk rsm;pGmavsmhcsEkdifonf/ pGrf;tif vdktyfcsuf 

vsifjrefpGm qufvufjrifhwufEkdifaMumif; cefYrSef;xm;onfh þa'owGif pGrf;tifukd tusKd;&Sdxda&mufpGm 
toHk;jyKjcif;onf tqdkyg jrifhwufvmonfh pGrf;tifvdktyfcsufudk ododomom avsmhusoufomapEkdifonf/

,cktcg urÇmwpf0Srf;wGif vlom;rsm;tm;vHk;onf vrf;aMumif;rSefay: avQmufvSrf;aeMuNyD jzpfonf/ 2015 
ckESpfwGif wpfurÇmvHk; jyefjynfhjrJpGrf;tiftwGuf 329 bDvD,H &if;ESD;jr§KyfESHcJhojzifh ¤if;&if;ESD;jr§KyfESHrIonf 2014 ckESpfESifh 
EdIif;,SOfygu 4 &mcdkifEIef;jrifhwufcJhNyD; ,if;onf orm;½kd;usenf;vrf;rsm;jzifh "mwftm;xkwfvkyfrIxufrsm;onf 
(Bloomberg, 2016 b)/ 2015 ckESpfwGif wpfurÇmvHk; Solar PV (aea&mifjcnftvif;pGrf;tif) rS "mwftm;xkwfvkyfrI 
324 **¾g0yf (GW) &Sdonfhteuf 57 **¾g0yf (GW) wyfqifxkwfvkyfEkdifonfhtwGuf Solar PV wdk;wufrI 
pHcsdefopfwifonfhESpftjzpf owfrSwfcH&onf/ ,if;onf 0yf 200 qdkvmarmf*sL;aygif; 1 bDvD,Hausmf 
wyfqifcJhjcif;ESifh nDrQonf/ 2015 ckESpf ESpfukefydkif;wGif avtm;vQyfppf wyfqifxkwfvkyfrIonf pkpkaygif; 434 
**¾g0yf (GW) teuf 64 **¾g0yfudk wdk;wufwyfqifxkwfvkyfEkdifcJhonf (Bloomberg, 2016 a)/ NyD;cJhonfhESpfwGif 
jyefjynfhjrJpGrf;tifrS wpfurÇmvHk; tvkyftudkif aygif; 7.7 oef;udk wm0ef,lay;cJhonf (IRENA, 2015 a)/ 

enf;ynmydkif; ,SOfNydKifrIrsm;ESifhtwl Solar PV oHk; vQyfppf"mwftm;aps;EIef;onfvnf; usqif;vsuf&Sdaeonf/ 
vuf&Sd Oyrmwpfcktaejzifh 'lbdkif;EkdifiHwGif 260 r*¾g0yf aea&mifjcnfpGrf;tifoHk; vQyfppfpuf½kHrS vQyfppf"mwftm; ukd 
1 uDvdk0yfem&DvQif tar&duefa':vm 0.058 EIef;jzifh xkwfvkyfa&mif;csrnfjzpfonf/ xdkodkY a&mif;csEkdifjcif;rSm yHk- 1 
ygtwdkif; avhvmqef;ppfcsuft& a&mif;vdktm;uGif;qufwpfavQmufwGif PV Cell aps;EIef;tygt0if ukefusp&dwf 
avsmhenf;oufomrIaMumifh jzpfonf (yHk-1)

pufrIvkyfief;zGHUNzdK;wdk;wufvmrI? 
tvkyftudkifzefwD;rIESifh 

pD;yGm;a&;½Iaxmifh

yHk(1) qDvDuGef PV cells \aps;EIef; 
(Bloomberg New Energy Finance 

and pv.energytrend.com, no 
date) 

yHk(2) atmfpwifNrdKU? wuúqyf 
jynfe,f&Sd qdkvmu@\ 

ukefusrIwefzdk; (Clean Techanica, 
2015)
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rMumao;rDu tar&duefjynfaxmifpk? wuúqyfjynfe,f? atmfpwifNrdKU&Sd pDrHudef; tqdkjyKcsufrsm;wGif 
jynfaxmifpktpdk;& 0ifaiGcGef ta<u;ay;aqmifcGifh axmufyHhrIjzifh aea&mifjcnfpGrf;tifoHk; vQyfppf"mwftm; 
1 uDvdk0yfem&DvQif tar&duefa':vm 0.04 EIef;xufenf;onfh EIef;tm; urf;vSrf;cJhonf/ ,if;odkY 
ukefusp&dwfoufomjcif;onf 2020 ckESpfwGif atmfpwifpGrf;tifu@rS tBuD;pm;aea&mifjcnfpGrf;tifoHk; 
vQyfppf"mwftm; aps;EIef;rsm;udk 1 uDvdk0yfem&DvQif tar&duefa':vm 0.02 atmufodkY usqif;&ef OD;wnfaeNyD;? 
0ifaiGcGef ta<u;ay;aqmifcGifhudkvnf; qufvufyHhydk; ay;Ekdifaprnfjzpfonf/ xdk 0ifaiGcGefta<u;ay;aqmifcGifhudk 
tpdk;&rS ryHhydk;ay;vQifaomfrS tqdkygaps;EIef;rsm;rSm 1 uDvdk0yfem&DvQif tar&duefa':vm 0.04 atmufodkY 
qufvuf&Sdaernfjzpfonf (yHk-2)/

City Research (2015) onf qdkvm PV\Levelised cost of electricity ( LCOE ) tm; ,aeYESifhh aemifESpf 20 twGuf 
cefYrSef;yHkudk yHk (3) wGif tusOf;csHK;azmfjyxm;onf/

NrdKUawmfokawoe(2015) rS Solar PV oHk; tqifhtvdkuf vQyfppf"mwftm;aps;EIef;rsm;udk yHk- 3 yg twdkif; tusOf;csKyf 
azmfjycJhonf (,aeYacwfESifh 2020 ckESpfcefYrSef;)

New Energy Outlook 2015 tpD&ifcHpmwGif Bloombergy New Energy Finance rS Oa&my? MopaMw;vsESifh 
b&mZD;wdkYwGif avtm;onf aps;toufomqHk;pGrf;tifopfrsm;jzpfonf[k azmfjy cJhonf/ 2026 ckESpfwGif 
,if;onf wpfurÇmvHk;eD;yg;\ aps;toufomqHk; a&G;cs,frIjzpfvmvdrfh rnfjzpfonf/ EkdifiHtrsm;pkwGif oD;oefY 
avtm;vQyfppfpDrHudef;rsm;rS aiGaMu;taxmuftyHhrygbJ "mwftm; 1 uDvdk0yfem&DvQif tar&duefa':vm 
0.05 jzifhworwfwnf; jzefYjzL;ay;vsuf&Sdonf/ ,if; aetm;ESifh avtm;vQyfppf"mwftm;aps;EIef;rsm;udk 
EdIif;,SOfMunfhygu 1 uDvdk0yfem&DvQif tar&duef a':vm 0.045 rS 0.14 tMum;wGif&SdNyD; ½kyf<uif;avmifpmoHk; 
vQyfppfpuf½kHrsm;u xdkxufyif jrifhrm;aMumif;awGU&onf (IRENA, 2015b)/ tdE´d,EkdifiHwGif ,ckESpftwGif; Solar PV 
pDrHudef;onf ausmufrD;aoG;pDrHudef;ESifhtwlwGJí taumiftxnfazmfaqmifEkdifNyD;? trSefwu,f tm;jzifh ,if;rSm 
*gvdvJcsdKifh0Srf;a'ouJhodkY ausmufrD;aoG;oHk;"mwftm;ay; puf½kHpDrHudef;rsm;udk t"duzHk;uG,f&efjzpfonf/2 2022 
ckESpfwGif tdE´d,EkdifiH Solar PV onf wpfEkdifiHvHk;vQyfppf"mwftm; xkwf,lrI\ 25 % txdyif udk,fpm;jyKEkdifaMumif; 
Deutsche Bank okawoDrsm;u arQmfrSef;Muonf (Reneweconomy 2015)/

Solar PV aps;EIef;rsm;ESifh Battery aps;EIef;rsm; usqif;vmrIESifhtwl jyefjynfhjrJpGrf;tifrS xkwf,l&&Sdonfh 
Distributed Electricity (a'otvdkuf jzefYusufxm;onfhpepfrS jzefYjzL;onfhvQyfppf"mwftm;) onf 
ydkrdkaps;oufomí toHk;jyK&vG,fulaponf(yHk-4)/ Deutsche Bank rS vuf&dStcsdeftcgtm; qdkvmjym;ESifh 
bufx&Drsm;\ toGifajymif;umv[k qdkNyD; (Reneweconomy, 2015)? UBS \ vwfwavmavhvmrIwGif 
MopaMw;vsEkdifiHü qdkvmjym;rsm;ESifh bufx&Drsm;toHk;jyKjcif;onf ukefusp&dwfoufomí tusKd;&Sdxda&mufaMumif; 
azmfjyxm;onf (Reneweconomy, 2015)/ vwfwavm ½kyf<uif;avmifpmaps;EIef;rsm; tvGeftrif; usqif;rIonf 
þwdk;wufrIvrf;aMumif;tcsKdUudk yHkrSefjzpfoGm;apEkdifpOfwGifyif &if;ESD;jr§KyfESHrItopfrsm;onf ½kyf<uif;avmifpmoHk; 
pGrf;tifxkwfvkyfrItpm; pOfqufrjywfpGrf;tifoHk; pGrf;tifxkwfvkyfrItwGuf ydkrdkwdk;wufrsm;jym;vmaeonf/

2. vwfwavmtpD&ifcHpmrsm;t& MopaMw;vsEkdifiH? *gvdvJcsdKif;0Srf;a'o&Sd tvGefBuD;rm;onfh ausmufrD;aoG;wl;azmfa&; pDrHudef;tm; 
tdE´d,EdkifiHrS &if;ESD;jr§KyfESHol Adani ukrÜPDrS vuf&Sdukefypönf;aps;EIef;rsm;usqif;rIaMumifh &yfem;xm;onf/ (Reneweconomy, 
2016)

 yHk (3) qdkvm PV LCOE ( City 
Research, 2015 )
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b&mZD;EkdifiH\ avpGrf;tifu@onf vwfwavmumvtwGif; jyefvnfjynfhjrJ pGrf;tifudk pwiftoHk;jyKonfh 
EkdifiHrsm;twGuf enf;ynmukefusp&dwftay: pdwf0ifpm;rI&Sdvm aponf/ 2009 ckESpfwGif usif;yonfh 
pGrf;aqmif&nfavvHyGJrsm;wGif avpGrf;tifpDrHudef;rsm;rS a&mif;cscJhonfh vQyfppf"mwftm;onf 1 uDvdk0yfem&DvQif 
tar&duefa':vm 0.1 cefY&SdcJhaomfvnf; aemufqufwGJ avvHyGJtoD;oD;wGif ,if;aps;EIef;onf wjznf;jznf; 
usqif;vmaomaMumifh 2011 ckESpfwGif 1 uDvdk0yfem&DvQif tar&duefa':vm 0.07 ESifh2014 ckESpfwGif 0.052 
jzpfvmcJhonf (ABEEólica, 2015)/

ESpftenf;i,ftwGif; cefYrSef;csufrsm;tm; aumufcsufcsMunfhvQif rJacgifa'owGif; EkdifiHrsm;wGif avESifhaetm;oHk; 
"mwftm;ay;puf½kHrsm;onf vmrnfhESpfaygif; 20 rS 25 twGif; aps;EIef;rSefuefrIESifh npfnrf;rIr&Sdjcif;wdkYESifhtwl 
½kyf<uif;avmifpmoHk; "mwftm;ay;puf½kHrsm;ukd ,SOfNydKifvmrnfjzpfonf/ tqdkygEkdifiHrsm;onf pGrf;tifu@tm; 
acwfrDap&efESifh npfnrf;rIjzpfaponfh a&S;a[mif;puf½kHrsm;tpm; acwfrDenf;ynmrsm; toHk;jyKEkdif&eftwGuf 
a&G;cs,fxm;onfh EkdifiHrsm;tzGJYodkY 0ifa&mufEkdifonf/ xdkuJhodkY jyefjynfhjrJpGrf;tifaps;EIef;rsm; tvsiftjref 
usqif;vmrIonfvmrnfh 10 ESpfrS 15 ESpftwGif; ausmufrD;aoG;? obm0"mwfaiGU? tBuD;pm;a&tm; (odkYr[kwf) 
EsLuvD;,m;oHk; a&S&SnfpGrf;tifpDrHudef;rsm;tm; aiG&if;jr§Kyf pD;yGm;a&;ydkifqdkifrIwpfck jzpfvmaprnfjzpfonf/ 
,cktcsdefwGif ukrÜPDrsm;pGmrSvnf; xdktcsufudk vufcH,HkMunfMuNyD; ausmufrD;aoG;? obm0"mwfaiGU? a&eHESifh 
EsLuvD;,m; wdkYtay: &if;ESD; jr§KyfESHxm;rIrsm;udk wjznf;jznf; ½kyfodrf;aeMuonf/

yHk(4) bufx&Dwefzdk; (Bloomberg 

New Energy Financeç no date)



tcsKdUaomEkdifiHrsm;rSm jyefvnfjynfhhNzdK;jrJpGrf;tif zGHUNzdK;rIvkyfief;rsm;udk OD;aqmifvsuf&Sdonf/ (Z,m;-1)/ ,cktcg 
'def;rwfEkdifiHwGif wpfEkdifiHvHk; vQyfppf"mwftm;vdktyfcsuf\ 40% ausmfukd avpGrf;tifrS xkwf,loHk;pGJvsuf&Sdonf/ 
avpGrf;tifonf paumhwvefEkdifiHwGif vQyfppfvdktyfcsuf\ 30% ausmf? eDum&m*GgEkdifiH? ay:wl*DESifh pydefEkdifiHwdkYwGif 
vQyfppf"mwftm;vdktyfcsuf\ 20% ausmfpDwdkYudk toD;oD; jznfhqnf;ay;vsuf&Sdonf/

EdkifiH^a'o avtm;vQyfppfxkwfvkyfrItcsKd;

'def;rwf 42%

paumhwvef >30%

eDum&m*Gm >20%

ay:wl*D >20%

pydef >20%

,cktcg Oa&myEkdifiHtcsKdUwGif Solar PV onf vQyfppf"mwftm;jznfhqnf;rI pkpkaygif;\ 8% eD;yg; a&muf&SdaeNyDjzpfNyD;? 
tDwvDwGif 7.9%? *&dwGif 7.6%? *smrPDwGif 7% toD;oD; jzpfonf/ tdE´d,ESifh w½kwfEkdifiHuJhodkYaom EkdifiHrsm;wGifyif 
200 r*¾g0yf Solar PV pDrHudef;rsm;udk awGU&onfrSm rxl;qef;awmhyg/ umAdkAm'D? aumfpwm&DumESifh 'def;rwf 
ponfhEkdifiHrsm;wGif &mEIef;jynhf jyefjynfhjrJpGrf;tifESifh vQyfppf"mwftm;&nfrSef;csufrsm;udk trsKd;om;tqifh 
xm;&Sdaqmif&Gufvsuf&Sdonf (REN21, 2015)/

Solar PV avtm;ESifh ZD0j'yfxkwdkYrS vQyfppf"mwftm; tjyif;txef xkwf,lvsuf&Sdonfh *smrPDEkdifiH\
jzpfpOfrSm pdwf0ifpm;zG,faumif;vSonf/ atmufazmfjyygZ,m;wGif 2015 ckESpf yxrESpf0ufwGif EkdifiHtwGif; 
vQyfppf"mwftm;xkwf,lrI\ 31% tm; tqdkygenf;ynmtoD;oD;rS yg0ifrIudk tusOf;csKyf azmfjyxm;onf 
(Fraunhofer ISE, 2015)/

2015 ckESpf yxrESpf0uftwGif; *smreDEdkifiHtwGif; 
jyefjynfhjrJpGrf;tifrS vQyfppf"mwftm;xkwfvkyfrI (TWh)

18.5 TWh pv

40.5 TWh avtm;

23.4 TWh ZD0j'yfxk

11.9 TWh a&tm;

*smrPDEkdifiHwGif xdkpGrf;tiftoGiful;ajymif;rItwGuf taxmuftyHhay;aeaom pdwf0ifpm; zG,faumif;onfh 
jzpfay:wdk;wufrIrsm;pGm&Sdonf/ þtoGiful;ajymif;rIwGif odomaomtajymif; tvJwpfckrSm *smrPDEkdifiH\ 
pGrf;tifu@wGif vkyfief;aqmif&GufrIwdk;yGm;vmjcif;uJhodkYaom jynfolvlxk\ yl;aygif;yg0ifrIjzpfonf (yHk-5)/

Table 1 share of wind in 
electricity production



tm&SEkdifiHrsm;wGifvnf; jyefvnfjynfhjrJvQyfppfu@onf aumif;rGefvsifjrefpGma&GUvsm; aeonf/ w½kwfESifh 
*syefEkdifiHwdkYonf 2014 ckESpfwGif urÇmhxdyfwef; Solar PV aps;uGufEkdifiH 2 ck jzpfonf/ zdvpfydkifESifh 
tif'dkeD;&Sm;EkdifiHwdkYonf urÇmay:wGif 'kwd,ESifh wwd, trsm;qHk; blrdtyloHk; vQyfppf"mwftm;xkwfvkyfaom 
EkdifiHrsm;jzpfMuNyD; awmifudk&D;,m;EkdifiHonf 'Da&vdIif; pGrf;tifoHk;pGJrIudk OD;aqmifaeonf/ w½kwfEkdifiHwGif 
rMumao;rD ESpftenf;i,ftwGif; urÇmh aea&mifjcnfpGrf;tifoHk; a&tylay;puf (Solar Water Heater) pGrf;&nf\ 
80% ausmfudk wyfqifxm;NyD; vuf&Sdtaejzifh urÇmhpkpkaygif;yrmP\ oHk;yHk 2 yHk wnf&Sdonf (REN21, 2015)/

odkYaomf jrefrmEkdifiHwGif jyefjynfhjrJpGrf;tifqDodkY OD;wnfajymif;vJrIajcvSrf;rSm aES;auG;vSonf/ 
tpdk;&taxmuftyHhESifh yk*¾vdu&if;ESD;jr§KyfESHrIrsm;onf jyefvnfjynfhhhhNzdK;jrJpGrf;tifESifh a&&SnfwGif 
jyefvnft&if;ausrnfh pGrf;tiftusKd;&Sdxda&mufrIwdkYtpm; ½kyf<uif;avmifpmrsm;wGif tav;omrsm;jym;aeqJ 
jzpfonf/ taqmufttHktrsm;pkrSm acwfrrDawmhaom'DZdkif;rsm;jzifh wnfaqmufxm;NyD;? q,fpkESpfrsm;pGmrS 
xkwfvkyfonfh avat;ay;pufuJhodkYaom pGrf;tiftusKd;&Sd xda&mufrIr&Sdaomypönf;rsm;udk toHk;jyKvsuf&Sdonf/ 
jyefjynfhjrJpGrf;tifESifh pGrf;tiftusKd;&Sd xda&mufrIwdkYtwGuf todynmay;jcif;? oifwef;rsm;? 
pnf;rsOf;pnf;urf;? rufvHk;? b@ma&;,EÅ&m;ponfwdkYr&Sdjcif;wdkYonf ,if;u@rsm;zGHUNzdK;wdk;wufrItwGuf 
tultnDtaxmuftyHhrsm;pGm vdktyfaeqJjzpfaMumif;udk jyqdkaeonf/

 yHk(5) jyefvnfjynfhjrJ 
pGrf;tifyl;aygif;aqmif&GufrI 

(energytransition.de, 2014)
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þtpD&ifcHpm\ 'kwd,ydkif;wGifyg0ifaom Sustainable Energy 
Scenario (SES) tm; txl;tav;teufxm; tm;pdkufNyD;? a'otwGif; 
,aeYacwftcsdeftcgESifhukdufnDpGm tao;pdwf avhvmjyKpkxm;onf/ ¤if; 
Scenario onf 2050 jynfhESpfwGif vlwdkif;vdktyfrnfh vQyfppf"mwftm;udk 

jyefvnfjynfhhNzdK;jrJpGrf;tifrS 100% xkwf,ljzefYjzL;Ekdif&ef enf;ynmt& jzpfEkdifajc&SdaMumif; o½kyfazmfjyoxm;onf/ 
tem*wfwGif a&tm;vQyfppfpDrHudef;rsm;\ qdk;usKd;oufa&mufrIrsm;tm; xnfhoGif;pOf;pm;um 
qnfrsm;xkwfvkyfonfhrS a&tm;vQyfppfudk vQyfppf"mwftm; vdktyfcsuf\ 14% xuf ydkí xkwfvkyfrnfr[kwfyg/ 
,if; Scenario onf Business As Usual (BAU) ESifh EdIif;,SOfygu umAGef'dkifatmufqdk'fxkwfvTwfrI (CO2 eq) 
udk wpfESpfvQif wefcsdef 75 oef;cefY avQmhcsEkdifrnfjzpfonf/3 ydkrdktjyKoabmaqmifaom ,lqcsufrsm;jzpfonfh 
jyefvnfjynfhjrJ pGrf;tifukefusp&dwf avsmhenf;oufomrIESifh tjcm;enf;ynmwdk;wufrIrsm; yg0ifaom Advanced 
Sustainable Energy Scenario (SES) (tqifhjrifh pOfqufrjywfpGrf;tifqdkif&m tem*wfcefYrSef;ajc) t& 2038 ckwGif 
100% jyefjynfhjrJpGrf;tif tajccHonfh vQyfppfu@udk jzpfvmaprnfjzpfonf/

a&SUqufvkyfief;pOfwGif t"dupdefac:rIrsm; trSefwu,f jrifhwufvmrnfjzpfaomfjim;vnf; IES \ Scenario 
onf vufawGUjzpfEkdifonfh tcsufrsm;jzifhyHkazmfxm;onf/ tqdkyg Scenario onf urÇmwGif&SdESifhNyD; 
pGefYy,fxm;aom enf;ynmrsm;ESifh ¤if;wdkY vufawGUtaumiftxnfazmf aqmifEkdifonfh EIef;rsm;udkom 
tajccHxm;onf/ xdkYtwGuf odomaom&if;ESD;jr§KyfESHrI vdktyfvdrfhrnf jzpfaomfvnf; ,if;pD;yGm;a&;t& 
aiGaMu;&if;ESD;jr§KyfESHrIrSm oifhwifhrQwaom EIef;om jzpfonf/ "mwftm;ay;puf½kHrsm;\ puftpdwftydkif;rsm;ESifh 
pGrf;tiftusKd;&Sdxda&mufrIwdkYtwGuf &if;ESD;jr§KyfESHrIrsm;rSm Sustainable Energy Scenario (SES) (a&&SnfwnfwHhaom 
pGrf;tifqdkif&mtem*wf cefYrSef;ajc) wGif BusinESs As Usual (BAU) (yHkrSef tem*wfcefYrSef;ajc) avmuf 
rjrifhrm;yg/ odkYaomf xyfqifh pufvnfywfrI ukefusp&dwf (avmifpm^ pufoHk;qDukefusp&dwfrsm;tygt0if)
onf SES wGif BAU xuf enf;yg;&m jrefrmhpD;yGm;a&;onf pGrf;tiftoGiful;ajymif;rIrSwqifh trSefwu,f 
tusKd;jzpfxGef;aponf/ ,ckESpfrS 2050 jynfhESpftxd BAU ESifh SES wdkY&Sd ESpftvdkuf tom;wif &if;ESD;jr§KyfESHrIonf 
ESpftvdkuf GDP (pkpkaygif;wdkif;jynfxkwfukef) \ 2 rS 3 &mcdkifEIef;tMum; toD;oD;ukd,fpm;jyKonf/ 
SES wGif pD;yGm;a&;zGHUNzdK;wdk;wufrIESifh vlOD;a&wdk;wufvmrIwdkYudk xnfhoGif;wGufcsufxm;NyD;? uREkfyfwdkY\ 
touf&SifaexdkifrIyHkpHwGif tpGef;a&mufaomajymif;vJrIrsm; udkrl awmif;qdkrIrjyKyg/ 

3. umAGefxkwfvTwfrIavsmhcsa&;wGufcsufrIrsm;wGif qnfrsm;ESifh ZD0j'yfxkrsm;rS xkwfvTwfrIrsm;udk xnfhoGif;wGufcsuf xm;jcif;r&Sdyg/ 
,if;xkwfvTwfrIrsm;onf pDrHudef;yHkpHESifh pDrHcefYcGJrIenf;vrf;rsm;tay:wGif ododomom rDScdkaeEdkifonf/

100 &mcdkifEIef;jzpfEkdifpGrf;

,ckpmwrf;twGuf IES rS tao;pdwfazmfjyxm;onfh ,if; scenarios (tem*wfcefYrSef;ajcrsm;) onf 
wpfckwnf;aom ajz&Sif;&efenf;vrf; r[kwfovdk owfrSwfxm;onfh tpDtpOftwdkif; jzpf&efvnf; r&nf&G,fyg/ 
uREkfyfwdkY&nf&G,fonfrSm &mEIef;jynfh jyefjynfhjrJpGrf;tifftem*wfonf rjzpfEdkifaompdwful;,Ofr[kwfaMumif;udk 
jyo&efjzpfygonf/ 

¤if;onf enf;ynmESifh pD;yGm;a&;t&jzpfEdkifpGrf;aom ,ckrSpí atmifjrifrIqDodkY uREkfyfwdkYtcdkiftrm 
avQmufvSrf;Edkifaomt&mjzpfonf/ 
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2050 jynfhESpfwGif jrefrmEkdifiH\ vQyfppf"mwftm;vdktyfcsufonf 
,aeY vdktyfcsufxuf 8 q jrifhwufvmrnfjzpfonf/ ,if;onf 
BAU wGif xnfhoGif;xm;csufxuf 30 &mcdkifEIef; avsmhenf;onf/ 
cefYrSef;csufESifhtnD vlOD;a&ESifh pD;yGm;a&;onf qufvufwdk;wufvmrnf 
jzpfaomfvnf; &nfrSef;csufBuD;rm;onfh pGrf;tifacRwma&;tpDtrHrsm;onf 
pGrf;tifenf;enf;ESifh vkyfief;rsm;rsm;aqmifEkdifrnfjzpfonf/ 
pufrIvkyfief;rsm;wGif pGefYypfypönf;rsm;ESifh pGrf;tiftusKd;&Sd xda&mufonfh 

ypönf;rsm;udk ydkrdktoHk;jyKxm;NyD;? taqmufttHkrsm;udk tylESifhtat;ay;&eftwGuf pGrf;tiftenf;qHk;vdktyfaom 
tqifhjrifhypönf;rsm;jzifh wnfaqmufxm;um o,f,lydkYaqmifa&;u@wGif tcsdefwdkwdkESifh c&D;a&mufaomyHkpHrsm;jzifh 
ajymif;vJxm;onf/

2030 jynfhESpfwGif jynfoltm;vHk; vQyfppfrD;oHk;pGJEkdifrnfjzpfum tdrfaxmifpk 70 &mcdkifEIef;rSm yifr"mwftm;vdkif;rS 
&,loHk;pGJrnfjzpfum usef tdrfaxmifpk 30 &mcdkifEIef;rSm yifr"mwftm;vkdif; r[kwfaom (off-grid) 
wydkifwEkdifenf;vrf;rsm;rS oHk;pGJMurnfjzpfonf/ avtm;? Solar PV (aea&mifjcnf tvif;pGrf;tifoHk;qdkvmjym;)? 
Concentrated Solar Power (pkpnf;aea&mifjcnfpGrf;tif)? ZD0avmifpmESifh tao;pm;a&tm;wdkYrSm 
"mwftm;xkwf,lrnfh t"dut&if;tjrpfrsm;jzpfonf/ 2042 ckESpftxd obm0"mwfaiGUtoHk;jyKrItenf;i,f 
&Sdaernfjzpfonf/ 

avtm;ESifh aea&mifjcnfpGrf;tif&&SdEkdifrIrSm tajymif;tvJtwuftus&Sdojzifh pGrf;tif pkaqmif;xm;NyD; tusKd;&Sd&Sd 
jyefvnfxkwfay;Ekdif&ef yefYESifhbufx&DodkavSmifpepf (pump and battery storage) rsm;yg0ifaom “Smart” 
electricity grids (tqifhjrifh vQyfppf"mwftm;vdkif;pepfrsm;) udk wnfaqmufxnfhoGif;xm;onf/ vQyfppf"mwftm; 
54 &mcdkifEIef;cefYrSm tajymif;tvJ twuftus&Sdaom t&if;tjrpfrsm;rS xkwf,lNyD;? usef&mcdkifEIef;rSm 
ZD0avmifpm? odkavSmifpepfyg CSP? blrdtylESifh a&tm;vQyfppfwdkYuJhodkYaom tajymif;tvJtwuftusenf;onfh 
t&if;tjrpfrsm;rS xkwf,lrnfjzpfonf/ odkYaomfvnf;yJ &moDOwktajymif;tvJonf a&tm;ESifh ZD0avmifpmwdkYudk 
oufa&mufrI&Sdao;onf/ 

vlrIywf0ef;usifESifh obm0ywf0ef;usif xdcdkufrIrsm;aMumifh a&tm;vQyfppfyg0ifrIudk tenf;qHk; 
xnhfoGif;xm;&Sdonf/ ,if;\qdkvdkcsufrSm mix ("mwftm;ta&mtaESm) wGif tBuD;pm; a&tm;vQyfppftm; 
wnfaqmufNyD; odkYwnf;r[kwf wnfaqmuff&efaemufqHk;xm;&Sdonfh tpDtpOfrsm;udkausmfvTm;í tenf;i,frQom 
xnfhoGif;xm;onf/ jrpfa&tm;toHk;jyK Micro-hydro (tao; pm;a&tm;vQyfppf) rSm generation mix 
("mwftm;xkwfvkyfrIta&mtaESm) \ 4 &mcdkifEIef;yg0ifonf/

Sustainable Energy Scenario 
(SES) taMumif;



tpdkiftcJZD0avmifpmESifh ZD0"mwfaiGUoHk;vQyfppf"mwftm;wdkYtm; *½kwpdkuf toHk;jyKxm;NyD; electricity mix 
(vQyfppf"mwftm;ta&mtaESm) pkpkaygif;\ 17 &mcdkifEIef;yg0ifonf/ ADB(2015) ESifh udk,fydkifwGufcsufrIrsm;t& 
rJacgifa'oEkdifiHrsm;twGif; ZD0avmifpmESifh ZD0"mwfaiGUxkwf,l&ef ESpfpOf pdkufysdK;a&;rS oD;ESHt<uif;tusef 
wefcsdef 130 oef;ESifh arG;jrLa&;rS rpifajcmufwefcsdef 24 oef; xGuf&SdEkdifonf/ tqdkyg xGuf&SdrItvm;tvmonf 
pdkufysdK;a&;u@ wdk;wufvmonfESifhtwl wdk;jrifhvmrnf[k ,lqxm;onf/ SES scenario wGif 2050 
jynfhESpftxd ESpfpOf ,if; tvm;tvm\ trsm;qHk; 75% udk xnfhoGif;toHk;jyKxm;onf/ SES scenario &Sd 
ZD0avmifpm toHk;jyKrItjrifhqHk; a&muf&SdrnfhumvtwGif; jzpfonfh 2035 ckESpfcefYwGif ZD0avmifpmwefcsdef 
12 oef;udk xyfaygif;xnfhxm;aMumif; awGU&Sd&rnf jzpfonf/ ,if;xyfaygif;xnfhonfhyrmPrSm 2050 
jynfhESpfwGif okneD;yg;odkY a&muf&SdoGm;rnfjzpfonf/ tqdkygxyfaygif;xnfh&ef vdktyfonfh yrmPudk 
jznfhqnf;Ekdif&ef opfawmu@rS t<uif;tusefrsm;&&Sd vmEkdiffjcif;ESifh ,aeYcsufjyKwf&ef toHk;jyKvsuf&Sdonfh 
ZD0avmifpmudk(pOfqufrjywf&&SdEkdifonfh twdkif;twmtwGif;) vQyfppf "mwftm;toHk;jyKrIaMumifh 
xnfhoGif;wGufcsufrIrjyKjcif;wdkYjzifh ,lqwGufcsufxm;onf/ þwGufcsuf rIrsm;wGif vlom;wdkY\pGefYypfypönf;rsm;udk 
xnfhoGif;xm;jcif;r&Sdyg/ trSefwu,ftm;jzifh vlom; wdkY\pGefYypfypönf;rsm;udk rdv’mpepfrsm;rSwqifh pkaqmif;í 
ZD0"mwfaiGUxkwf,l&ef toHk;jyKEkdifonf/ cefYrSef;wGufcsufrIrsm;ü tajymif;tvJrsm;pGm&Sdaomfvnf; uREkfyfwdkY\ 
wGufcsufrIrsm;wGif rJacgifa'oEkdifiHrsm;ü vlYpGefYypfypönf;rSxkwf,l&&Sdonfh ZD0"mwfaiGUonf scenario tm;vHk;\ 
ZD0pGrf;tif vdktyfcsuf\ xuf0ufausmfudk jznfhqnf;ay;EkdifrnfjzpfaMumif; tBuHjyKxm;onf/ ,if;tvm;tvmudk 
xkwf,ltoHk;jyKjcif;rSm OD;pm;ay;tjzpfxm;oifhonf/4 tu,fí tydkaqmif; ZD0pGrf;tifpdkufcif;rsm; vdktyfygu 
pm;eyf&du©mESifh a&taxmuftyhHrsm; odkYwnf;r[kwf ZD0rsKd;uGJrsm;udk Ncdrf;ajcmufjcif;rjyK&ef (odkYr[kwf) 
avxkwGif; umAGefwkd;yGm;rIudkrjyK&ef ajr,mtoHk;jyKrItm; pepfwus jyKvkyf&efESifh ydkrdkaumif;rGefonfh 
EkdifiHwumyl;aygif;aqmif&GufrIESifh tpdk;&,EÅ&m;wdkYrSm r&Sdrjzpfvdktyf ygonf/ 

Business As Usual (BAU) ESifhEdIif;,SOfygu 2050 jynfhESpfwGif energy effciecncy (pGrf;tif tusKd;&Sdxda&mufpGm 
toHk;jyKrI) ESifh avmifpmukefusp&dwf oufomrIwdkYaMumifh tar&duefa':vm 2.7 oef;cefY acRwmEkdifrnfjzpfonf/ 
odkYaomf yxrOD;qHk;taejzifh jyefjynfhjrJpGrf;tif xkwfvkyfrItwGuf pufwyfqif&ef? vQyfppf"mwftm;vdkif;rsm; 
tqifhjr§ifY wif&ef? ukefpnfrsm;ESifh trsm;jynfoloHk; o,f,lydkYaqmifa&;pepfwdkYudk jyKjyifajymif;vJ&efESifh 
vuf&Sd taqmufttHkrsm;wGif pGrf;tiftusKd;&Sdxda&mufpGm toHk;jyKEkdif&efwdkYtwGuf &if;ESD;rIukefusp&dwfrsm; 
wdk;jr§ifh&efvdktyfygonf/ odkYaomf pGrf;tifacRwmrIrsm;rS ukefusp&dwfoufomrIaMumifh ,if;t&if;tESD;rsm;rSm 
vsifjrefpGm jyefvnf&&Sd (t&if;aus) rnf jzpfonf/ a&eHaps;EIef;rsm; jrifhwufvmvQifaomfvnf;aumif;? 
&moDOwkajymif;vJrIESifh ½kyf<uif;avmifpmrsm;\ vlom;wkdY\ usef;rma&;udkxdcdkufrIrsm;aMumifh 
ukefusonfhp&dwfrsm;udk xnfhwGufvQifaomfvnf;aumif; pD;yGm;a&;tusKd;jzpfxGef;rIrSm ydkrdkíyif 
jrifhwufvmrnfjzpfonf/

4. wGufcsufrIrsm;rSm UNU-INWEH (2015) rS jzefYa0xm;onfhenf;vrf;rsm;ukd tajccHxm;onf/



tqifhjrifhpOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajconf 
enf;ynmydkif;qdkif&m ukefusp&dwfavsmhcsa&;? tcsdefwdktwGif; 
pGrf;tiftusKd;&SdpGmtoHk;csEkdifa&;? vdktyfcsufwkefYjyefrI? 
o,f,lydkYaqmifa&;vkyfief;rsm;udk vQyfppf"mwftm;oHk;pepfodkY 
ul;ajymif;a&;ponfwdkYESifh ywfoufonfh ,lqcsufrsm;udk ydkNyD; 
ododomom tajccHxm;jcif;aMumifh &v'ftaejzifh 2038 ckESpfwGif 
vQyfppfu@onf ½kyf<uif;avmifpmESifh e,l;uvD;,m;oHk;pGJrI 
tjynfht0 uif;vGwfvmrnfjzpfygonf/ pOfqufrjywfpGrf;tif\ 
tem*wfjzpfEkdifajcwGif Solar PV ESifh avpGrf;tifonf t"dutjzpfae&m 

,lNyD; Battery Storage ESifh Ocean Energy rsm;udkvnf; enf;ynmaygif;pyfrIwGif (Technology Mix) 
xnfhoGif; toHk;jyKoGm;rnf jzpfygonf/ pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcwGif &if;ESD;jr§KyfESHrIrsm;onf 
10% ausmfcefY tenf;i,fjrifhwufvmaomfvnf; avmifpmaps;EIef;udk ydkrdkavsmhcs jcif;aMumifh tqifjrifh 
a&&SnfwnfwHhaompGrf;tif\ tem*wfjzpfEkdifajcESifh pOfqufrjywf pGrf;tif\ tem*wfjzpfEkdifajcwdkYtMum;&Sd ESpfpOf 
tom;wifukefusp&dwfrsm; (Annual Net Costs) onf xl;xl;jcm;jcm;ajymif;vJrI&Sdrnfr[kwfyg/ wpfcsdefwnf;wGif 
aepGrf;tifESifh avpGrf;tifrsm;\ aiGvHk;aiG&if; toHk;p&dwfrsm; (Capital Costs) onf ododomom usqif;vmrnf 
jzpfaomfvnf; ¤if;wdkY rnfuJhodkY jrefjrefqefqef usqif;vmrnfudk wdwdusustuJjzwf&ef ydkrdkcufcJvmvdrfhrnf/ 
½kyf<uif;avmifpmrsm;\ ukefusp&dwfudk cefYrSef;jcif;onfvnf; cufcJygonf/ tem*wfcefYrSef;ajc ESpfckjzpfaom 
tqifhjrifhpOfqufrjywf pGrf;tif\ tem*wfjzpfEkdifajcESifh pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcrsm;udk 
orm;½kd;uspD;yGm;a&; vkyfief;rsm;ESifhEIdif;,SOfygu vlrIa&;ydkif;qdkif&mrsm;ESifh enf;ynmydkif;qdkif&m a&G;cs,frIrsm;\ 
*,uf½kdufrIrsm;udk uRefkyfwdkYtaejzifh ydkrdkem;vnfvmrnf jzpfygonf/ pOfqufrjywf pGrf;tif\ tem*wf\
jzpfedkifajcudk atmufwGifqufvufazmfjyoGm;rnf/

tqifhjrifh a&&SnfwnfwHhaom pGrf;tiftaMumif;udkvnf; ,if;pmtkyf\ tydkkif; B wGifazmfjyxm;onf/

The Advanced Sustainable 
Energy Scenario (ASES) 

taMumif;





vuf&SdwGif jrefrmEkdifiH\ vQyfppf"mwftm; 68% onf tBuD;pm; 
a&tm;vQyfppfrsm;rS jzpfNyD; 32% onf a&eH? obm0"mwfaiGUESifh 
ausmufrD;aoG;ponfh ½kyf<uif;avmifpmrsm;rSjzpfonf/ (Ministry of 
Electrical Power, 2015) a&&SnfwnfwHhaompGrf;tif\ tem*wf 
jzpfEkdifajcESifh tqifhjrifhpOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcrsm;wGif 
trsKd;rsKd;aom jyefvnfjynfhjrJ pGrf;tift&if;tjrpfrsm;udk aygif;pyfjcif;jzifh 
tpm;xdk;NyD; 2043 ckESpfESifh 2038 ckESpfwdkYwGif ½kyf<uif;avmifpmrsm; oHk;pGJrIudk 
vHk;0 jznf;jznf;csif;&yfwefYoGm;rnf jzpfonf/ odkYaomfvnf; jyefvnf 
jynfhjrJpGrf;tif t&if;tjrpfrsm;tm;vHk;onf a&&SnfwnfwHhaom pGrf;tifrsm; 
r[kwfMu yg/ a&tm;vQyfppfESifh ZD0pGrf;tifrsm;onfvnf; wif;wif;usyfusyf 

a&&Snfxdef;odrf;xm;EkdifrI r&SdvQif ta&;ygaom obm0ywf0ef;usifESifh vlrIywf0ef;usif oufa&mufrIrsm; 
&SdEkdifonf/ aepGrf;tif? avpGrf;tif (odkY) ajratmuftylpGrf;tif xkwfvkyfonfh vkyfief;rsm;onf yHkrSeftm;jzifh 
qdk;usKd;oufa&mufrI enf;yg;aomfvnf; ¤if;wdkYudka&Smif&Sm;Ekdif&ef oifhavsmfonfh tpDtpOfrsm; vdktyfonf/ 
,if;taMumif;jycsufrsm;aMumifh tqifhjrifh pOfqufrjywfpGrf;tif\ tem*wf jzpfEkdifajconf aepGrf;tif? 
avpGrf;tifESifh ajratmuftylpGrf;tifrsm;udk jzpfEkdiforQtav;xm;onf/

qnfrsm;rS jzpfEkdifajc&Sdonfh enf;ynmrsm;\ qdk;usKd;rsm;ESifh ZD0j'yfxkudk tjcm;&nf&G,fcsuftwGuf 
xdef;odrf;&efvdktyfjcif;ponfh taMumif;rsm;aMumifh qnfrsm;ESifh ZD0j'yfxkrsm; toHk;jyKrItwGuf uefYowfcsufrsm; 
&Sdaomfvnf; tqifhjrifh pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcESifh tqifhjrifhxm;aom pOfqufrjywfpGrf;tif\ 
tem*wfjzpfEkdifajcrsm;onf t&if;tjrpfwpfckjcif;pD\ jzpfEkdifacsrsm;udk xnfhoGif;pOf;pm;onf/ tqifhjrifh 
pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajconf pkpkaygif; jynfwGif;xkwfukef (Gross Domestic Product) 
wdk;wufrIEIef;ESifh yifr"mwftm;vdkif; oHk;pGJEkdifrI? avpGrf;tifESifhaepGrf;tift&if;tjrpfrsm;\ rwnfNidrfrI? 
pD;yGm;a&;u@rsm;uJhodkYaom tjcm;uefYowfcsufrsm;ESifh tcGifhtvrf;rsm;udkvnf; xnfhoGif;wGufcsufonf/ 
enf;ynmydkif;qdkif&m xdk;azmufausmfvTm;rIrsm;? aps;uGufvIHaqmfrIrsm;? yx0Dtaetxm;rsm;onf 
jyefjynfhjrJpGrf;tifzGHUNzdK;rI vrf;aMumif;udk vTrf;rdk;rnfjzpfNyD; ¤if;wdkYudk vufawGUtoHk;csrnfjzpfaomaMumifh aemufqHk; 
pGrf;tifcGJjcrf;pdwfjzmrIwGifvnf; ododomomuGmjcm;oGm;rnf/

The Energy Mix 
and Technologies 

(pGrf;tiftrsKd;tpm;rsm; 
aygif;pyfrIESifhenf;ynmrsm;)





uRekfyfwdkYvQyfppf"mwftm;ESifh tylpGrf;tifudkxkwfvkyfEkdif&eftwGuf aeonf 
tuefYtowfr&Sdaom xda&mufonfh pGrf;tifrsm;udk axmufyHhay;ygonf/ 
vuf&SdwGif aepGrf;tifoHk;enf;ynmrsm;udk taumiftxnfazmf&ef&Sdonfh 
aepGrf;tifoHk; tBuD;pm;vQyfppfpGrf;tifpDrHudef;BuD;rsm;ESifh 

a0;vHacgif;zsm;onfh ae&mrsm;wGif toHk;jyKaeonfh tao;pm;tdrfoHk;pepfrsm;tygt0if jrefrmEkdifiHvQyfppf"mwftm; 
axmufyHhay;rI pkpkaygif;\ tvGefenf;yg;onfh yrmPcefYom toHk;jyK onf/ pOfqufrjywfpGrf;tif\ tem*wf 
jzpfEkdifajcwGif aepGrf;tifonf 2050 jynfhESpfcefYwGif uRekfyfwdkYoHk;pGJonfh vQyfppf"mwftm; pkpkaygif;\ 46% cefY udk 
axmufyHay;rnf[k cefYrSef;xm; jcif;aMumifh ¤if;tcsKd;onf jrefjrefwdk;wufvmEkdifonf/ 

aepGrf;tifonf tvif;a&mif? tylpGrf;tifESifh vQyfppfpGrf;tifrsm;udk axmufyHhay;onf/ Photovoltaic (PV) 
Cells, rsm;onf aea&mifjcnfrSvQyfppfpGrf;tifudk wdkuf½kdufajymif;vJNyD; ypönf;ud&d,mrsm; (aepGrf;tifoHk; 
*Pmef;aygif;pufudk 1970 jynfhvGefESpfrsm; 0ef;usifuwnf;u wDxGifEkdifcJhonf) (odkY) taqmufttHkrsm;ESifh 
csdwfqufNyD;vnf;aumif; (odkY) acgifrdk;uJhodkYaom jrifomonfhae&mrsm;wGif wyfqifNyD;vnf;aumif; 
toHk;jyKEkdifonf/ Solar PV rsm;udk yifr"mwftm;vdkif;ESifhvnf; qufoG,ftoHk;jyKEkdifNyD; aus;vufa'orsm;? 
uRef;rsm;ESifh tjcm;tvSrf;a0;uGmaom ae&mrsm;wGif off-grid taejzifhvnf; toHk;jyKEkdifonf/ 
pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcwGif Solar PV udk jrefrmEkdifiH vQyfppf"mwftm;vdktyfcsuftm;vHk;\ 
33% cefYtxd jzefYjzL;ay;oGm;rnf[k azmfjyxm;onf/ uRefkyfwdkY\ cefYrSef;csuft& tqdkyg&m cdkifEIef;jynfhrD&ef 
twGuf a'owGif;ukef;ajrpkpkaygif;\ 0.03% atmufcefY (odkY) &efukef ukef;ajr{&d,m\ xuf0ufatmufcefY 
ESifh nDrQonfhajryrmP vdktyfrnfjzpfonf/ Solar ModulES rsm;udk vuf&Sd taqmufttHkrsm;wGif 
wyfqifoGm;rnfqdkygu Solar PV twGuf ajrvdktyfrIonf ydkNyD; avsmhenf; oGm;rnfjzpfonf/ 

Concentrating Solar Power (CSP) onf aea&mifjcnfrsm;udk ae&mao;ao;av;wGif pkpnf;Ekdif&ef rSefrsm; (odkY) 
rSefbDvl;rsm;udktoHk;jyKygonf/ Oyrmtm;jzifh Steam Turbine (odkY) wdkuf½kduftylrSwpfqifh a&udktylay;NyD; 
vQyfppf"mwftm; xkwfvkyfEkdifonf/ tqdkygtajccH oabmw&m;udk tpm;taomufcsufjyKwfonfh 
rD;zdki,f (odkY) a&udkqlyGufatmifjyKvkyfonfh ae&mrsm;wGifvnf; toHk;jyKEkdifonf/ aerStyludkpkyf,lonfh 
Solar Thermal Collectors rsm;onf a'owGif;&Sd axmifaygif;rsm;pGmaom tdrfaxmifpkrsm;udk a&aEG;rsm; 
axmufyHhay;xm;onfhtwGuf tdrfaxmifpkrsm;\ vQyfppf"mwftm; (odkY) "mwfaiGUcaiGrsm;udk avsmhcsay;Ekdifygonf/

Generation Mix wGif tqifjrifh aepGrf;tifudk a&G;cs,f&mü odomxif&Sm;onfh pdefac:rI wpfckrSm 
yHhydk;rIrwnfNidrfjcif;jzpfonf/ PV Cells rsm;onf ntcsdefrsm;wGif pGrf;tifxkwfvkyfEkdif rIr&Sdjcif;ESifh 
wdrfxlonfh&ufrsm;wGif tusKd;oufa&mufrIenf;yg;aomfvnf; vQyfppf"mwftm; oHk;pGJrItrsm;qHk;onf 
aeYtcsdefwGifjzpfay:wwfonf/ aepGrf;tif\ rwnfNidrfrIudk avsmhcs&eftwGuf tjcm;jyefjynfhjrJpGrf;tifrsm;ESifh 
aygif;pyftoHk;jyKEkdifonf/ ¤if;tjyif pGrf;tifokdavSmifrIpepfonfvnf; wdk;wufvsuf&Sdonf/ CSP enf;ynmonf 
vQyfppfpGrf;tifxkwfvkyf&eftwGuf tyltaejzifh pGrf;tifudk 15 em&D wdkifatmif xdef;odrf;xm; Ekdifonf/ (CSP Today, 
no date) pOfqufrjywf pGrf;tif\ tem*wfjzpfEkdifajcü CSP udk jrefrmEkdifiH vQyfppfpGrf;tif vdktyfcsuftm;vHk;\ 13% 
udk jzefYa0ay;oGm;rnfjzpfonf/

aepGrf;tif

46%
OF ENERGY MIX
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avpGrf;tif avtm;jzifh vQyfppf"mwftm;xkwfvkyfEkdifonfhpuf½kHrsm; wnfaqmufEkdif&ef 
EkdifiH\ ta&SUbufESifh awmifbufae&m 30 wGif jzpfEkdifajcavhvmrIrsm; 
(Feasibility Studies) udk aqmif&Guf cJhonf/ (vQyfppfpGrf;tm;0efBuD;Xmeç 
2015) jrefrmEkdifiHwGif avpGrf;tifudk xkwfvkyftoHk;rjyKEkdifao;aomfvnf; 

aemifwGif ajymif;vJaumif;ajymif;vJEkdifonf/ 'def;rwfEkdifiHwGif avpGrf;tifoHk;pGJrIonf 
EkdifiHvQyfppfpGrf;tm;xkwfvkyfrI\ 42% cefY&Sdygonf/ 'def;rwfEkdifiH&Sd Jutland ESifh Funen wdkYwGif avtm;vQyfppfudk 
ESpfwpfESpf\ 1460 em&DtwGif; a'owGif;oHk;pGJrI vQyfppf"mwftm;pkpkaygif;xuf ydkrdkaxmufyHhay;cJhonf/ (Energinet.
DK, 2016) urf;vGefavpGrf;tifoHk;pGJrIonf rwnfNidrfrIenf;yg;NyD; a'owGif;toHk;jyK&ef jzpfEkdifacs&Sdaomfvnf; 
oHk;pGJonfh Turbine rsm;onf ydkrdkBuD;rm;vmEkdifonf/ pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcwGif ukef;wGif; 
avpGrf;tifoHk;pGJrIonf 2050 jynfhESpfcefYwGif EkdifiHvQyfppf"mwftm;vdktyfrI\ 17% txd jzpfvmEkdifonf[k 
cefYrSef;xm;onf/ txl;ojzifh urf;vGefavpGrf;tifudk xnfhoGif;wGufcsufvQif EkdifiHwGif;avpGrf;tif 
tvm;tvmonf ydkrdkrsm;jym;vmonf/ (ADB, 2015)

Wind Farm rsm;onf ae&mtrsm;BuD;,laomfvnf; jrifuGif;vSyonf/ NyD;aemuf ¤if;wdkYudk *½kwpdkuf 
pepfwuspDpOfxm;ygu ywf0ef;usifxdcdkufrIvnf; enf;yg;ygonf/ Turbine rsm;udk v,fajrrsm;wGif 
wyfqifxm;aomfvnf; ,if;ajrtm;vHk;eD;yg;udk pm;usufajr (odkY) aumufyJoD;ESH rsm;twGuf toHk;jyKEkdifqJjzpfonf/ 
½kyf<uif;avmifpmoHk;puf½kHrsm;ESifh EsLuvD;,m;pGrf;tifxkwfvkyfonfh "mwfaygif;zdkrsm;ESifh rwlnDonfrSm Wind Farm 
rsm;onf tat;cH&eftwGuf rnfonfha&rQrvdktyfyg/ yifv,fwGif;&Sd ouf&Sdrsm;ESifhiSufrsm;udk qdk;usKd;oufa&mufrI 
enf;yg;ap&eftwGuf urf;vGefavpGrf;tif zGHUNzdK;wdk;wufrIudk*½kwpdkuf tpDtpOfqGJ&efvdktyfNyD; okawoersm; 
ydkrdkjyKvkyf&efvdktyfonf/ Floating Turbine rsm;onf yifv,fMurf;jyifudkvnf; qdk;usKd;oufa&mufrI enf;yg;NyD; 
a&eufydkif;wGif wyfqiftoHk;jyKEkdifrIrsm;onfvnf; zGHUNzdK;NyD;jzpfonf/ paumhwvefwGif 30 MW ESifh ay:wl*DwGif 25 
MW xkwfvkyfEkdifrnfh prf;oyfavhvmaeqJjzpfonfh pDrHudef; (Pilot Project) ESpfckudk pDpOfaqmif&Gufvsuf&Sdonf/ 
(Reuters, 2015b)
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ork'´&m\ a&GUvsm;rI? vIdif;rsm;jzwfoef;rI? 'Da&ESifha&pD;aMumif;rsm;? 
Salinity and thermal gradients rsm;onf BuD;rm;NyD;pdwfcs&aom 
jzpfEkdifacspGrf;tift&if;tjrpfrsm;udk axmufyhHay;aomfvnf; ¤if;wdkYudk 
vQyfppf"mwftm;ajymif;vJ&mwGif ta&;ygaompdefac:rIrsm;&Sdonf/ jyifopf 

EkdifiH&Sd La Rance 240 MW Plant uJhodkYaom Tidal Plant rsm;udk 70 ckESpfuwnf;u toHk;jyKaeMuaomfvnf; 
þt&mrsm;onf enf;ynmtopfrsm;jzpfonf/ rsm;rMumrDu Sihwa Lake Tidal Power Station of 254 MW udk 
awmifudk&D;,m;EkdifiHwGif pwifvdkufonf/ ukefusp&dwfrsm;taejzifh jrifhrm;qJjzpfNyD; Discount Rate 12% jzifh LCOE 
(The levelized cost of electricity) onf Tidal twGuf tar&duefa':vm 32c/kWh ESifh 37c/kWh tMum;wGif&SdNyD; 
Wave twGuf tar&duef a':vm 41c/kWh ESifh 52c/kWh tMum;wGif &Sdonf/ (SI Ocean, 2013)

jrefrmEkdifiHonf ta&SUawmiftm&SwGif 'Da&vIdif;tBuD;qHk;jzpfay:onfhEkdifiH jzpfonfhtwGuf ¤if;udk toHk;jyKNyD; 
vQyfppf"mwftm;xkwfvkyfrIonf pD;yGm;a&;wGufajcudkufonf/ (United Kingdom Hydrography Offce, 2011) 
'Da&vIdif;tus,fyrmPBuD;rm;rI (Large Amplitude Tidal Range) onf 'Da&vdIif;pD;aMumif;oefrI (Strong Tidal 
Current) ESifhqufpyfrI&Sdonf/ Oyrmtm;jzifh &efukefjrpf&Sd 'Da&vIdif;rsm; (Myanmar Ministry of Transport, 2013) 
AD,uferfEkdifiHü toHk;jyKEkdifonfh pGrf;&nf 5.5 GW twGuf pkpkaygif;toHk;jyKEkdifaom 'Da&vIdif;pGrf;tifonf 1753 
GWh/year jzpfonf/ (Pham, 2013)/ odkYaomfvnf; r[mrJacgifa'owGif;EkdifiHrsm;wGif ,if;enf;ynmrsm;udk 
toHk;jyKEkdif&eftwGuf trSefwu,f jzpfEkdifacsudk wGufcsuf&ef tcsuftvufrsm;pGmr&Sdao;yg/

tqdkyg tuefYtowfrsm;aMumifh pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcwGif ork'´&mpGrf;tifudk 2050 
jynfhESpfwGif EkdifiHvQyfppf"mwftm; axmufyHhrI\ 1%atmuf xnfhoGif;wGufcsufxm;onf/

vIdif;ESifh 'Da&pGrf;tifudk xkwfvkyftoHk;jyKjcif;onf a'owGif; yifv,fywf0ef;usifESifh oabFmoGm;vmjcif;? 
ig;zrf;jcif;ESifh yifv,furf;ajca'owGifaexdkifonfh vlenf;pkrsm;uJhodkYaom a&aMumif;ESifh ywfoufonfh 
vkyfief;rsm;tay:wGif tusKd;oufa&mufrI&SdEkdifonf/ odkYjzpfí oifhavsmfonfhae&mrsm; a&G;cs,fjcif;ESifh 
qdk;usKd;enf;onfhenf;ynmtoHk;jyKEkdifrIrsm;onf tvGefta&;BuD;onf/

ork'´&mpGrf;tif
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ajratmuftylpGrf;tif ,cif a&mrvlrsKd;rsm;onf taqmufttHkrsm;ESifha&rsm;udk 
tylay;&ef urÇmhrsufESmjyifatmufbufrS tyludk 
toHk;jyKcJhMuaomfvnf; uRefkyfwdkYtaejzifh ,if;pGrf;&nfrsm;udk 
rMumao;rDu jyefvnf&SmazG&ef tpjyKcJhMuonf/ vHkavmufaom 

tylcsdef&Sdygu ajratmuftylpGrf;tifudk vQyfppf"mwftm;xkwfvkyf&efESifh pufrIvkyfief;pOfrsm;twGuf 
tylcsdefjrifhrm;onfh tyltygt0if a'owGif;tylay;jcif; vkyfief;rsm;wGif toHk;jyKEkdifonf/ &moDOwkudkvkdufNyD; 
ajymif;vJwwfonfh avpGrf;tifESifhaepGrf;tifwdkYESifh rwlnDbJ ajratmuftylpGrf;tifonf wnfNidrfaom 
vQyfppf"mwftm;udk yHhydk;ay;onf/ a&cJjyifonf ¤if;\vQyfppf"mwftm;\ av;yHkwpfyHk&&SdNyD; ,if;\ tylcsdef 
tm;vHk;eD;yg;onf ajratmufrSt&nfaysmfvmonf/ zdvpfydkifEkdifiHwGif ajratmuftylpGrf;tifpuf½kHrsm;onf 
vQyfppf"mwftm;pkpkaygif;\ 14% udk xkwfvkyfonf/ (Bertani, 2015) jrefrmEkdifiHü 2050 jynfhESpfwGif 
ajratmuftylpGrf;tifrS vQyfppf"mwftm; 1% cefY xkwfvkyf&ef SES rS tBuHjyKonf/ 

ajratmuftylt&if;tjrpfudk xkwf,ltoHk;jyKjcif;onf ajrjyifESifh ¤if;ywf0ef;usifwGif aexdkifonfhvlrsm;udk 
tusKd;oufa&mufrI&SdrnfrSm oHo,&SdzG,f&mr&Sdyg/ vQyfppf"mwftm; xkwfvkyf&mwGif toHk;jyKonfh 
ajratmuftylaMumifhjzpfay:vmonfh a&aEG;aiGU (odkY) a&ylrsm;wGif tqdyfjzpfapaom j'yfaygif;rsm;yg0ifaomfvnf; 
“Closed Loop” pepfrsm;onf xdkt&mrsm;udk umuG,fay;onf/ tu,fí ae&mrsm;udk aoaocsmcsma&G;cs,fNyD; 
toHk;jyKonfh enf;pepfrsm;onf xkwfvTifhjcif;rsm;udk xdef;odrf;Ekdifonfh ae&mwGif&Sdygu ywf0ef;usiftay: 
qdk;usKd;oufa&mufrI enf;yg;rnfjzpfonf/ trSefwu,fawmh ajratmuftylpGrf;tifoHk; puf½kHrsm;onf 
a&aumif;a&oefYrsm;udk odrf;qnf;xm;onfhae&mrsm; vdktyfaomaMumifh ywf0ef;usif&SdtyifESifh owå0gwdkY 
obm0ywf0ef;usifESifh vdkufavsmnDpGm zGJUwnfrIpepfrsm; (Ecosystems) udk xdef;odrf;&ef trSefwu,f 
vdktyfaumif; vdktyfygvdrfhrnf/

WWF’s “Ring of Fire” tpDtpOfonf tif'dkeD;&Sm;? zdvpfydkif? rav;&Sm;ESifh Papua New Guinea rsm;ü 
pOfqufrjywfonfhenf;vrf;udk toHk;jyKNyD; ¤if;wdkY\ ajratmuftylpGrf;tif tvm;tvm;rsm;udk zGHUNzdK;wdk;wufap&ef 
axmufyHhay;aeonf/ tpDtpOf\ vision rSm tpdrf;a&mif ajratmuftylpGrf;tifu@wGif aygif 18 bDvD,HrS 
40 bDvD,Htxd &if;ESD;jr§KyfESHNyD; EkdifiHrsm;\ ajratmuftylpGrf;tif xkwfvkyfEkdifrIudk 2020 jynfhESpfwGif 3 q 
wdk;wufvmap&ef jzpffonf/ ¤if;onf ausmufrD;aoG;ESifhEIdif;,SOfygu 2015 ckESpfwGif tvkyftudkiftcGifhtvrf; 
450ç000 ESifh 2020 jynfhESpfwGif 900ç000 udkay;pGrf;Ekdifrnfjzpfonf/
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vuf&SdwGif a&tm;vQyfppfpGrf;tifonf EkdifiH\tBuD;qHk;aom 
jyefjynfhjrJpGrf;tif t&if;tjrpfjzpfNyD; vQyfppf"mwftm;tm;vHk;\ 68% 
udkaxmufyHhay;aeonf/ (Ministry of Electrical Power, 2015) 
tBuD;pm; a&tm;vQyfppfqnfrsm;onf a&rsm;udk qnfaemufbuf&Sd 

a&avSmifwrHrsm;wGif odrf;qnf;NyD; vQyfppf"mwftm;vdktyfcsuft& a&pD;qif;jcif;udk pepfwusvSnfhvnfay;onf/ 
a&tm;vQyfppfpGrf;tifrsm;onf vdktyfcsuftay:rlwnfNyD; pdwfcs&onfh "mwftm;t&if;tjrpfudk yHhydk;ay;EkdifNyD; 
avpGrf;tifESifh Solar PV uJhodkY jywfawmif;jywfawmif;jzpfaom pGrf;tift&if;tjrpfrsm;udk xdef;n§d&ef ulnDay;onf/ 
tjyeftvSeftm;jzifh ajcmufaoGU&moD rsm;wGif pGrf;tifydkrdkxGuf&Sdonfh Solar PV ESifh avpGrf;tifwdkYonfvnf; 
ajcmufaoGU&moDrsm;wGif pGrf;tifxGuf&SdrIavsmhenf;onfh a&tm;vQyfppfpGrf;tif\ ajymif;vJrIrsm;udk xdef;n§d&mwGif 
ulnD ay;onf/ 

odkYaomfvnf; Pico (odkY) Micro a&tm;vQyfppfpGrf;tifrSwyg; a&tm;vQyfppfpDrHudef;BuD; rsm;wGif 
obm0ywf0ef;usifESifh vlrIywf0ef;usifudk xdckdufaponfh tusKd;oufa&mufrIrsm;pGm &SdEkdfifonf/ a&pD;qif;rIudk 
a&pkefajymif;vJjcif;jzifh qnfrsm;onf a&csdKtyifESifhowå0gwdkY obm0ywf0ef;usifESifh vdkufavsmnDpGm 
zGJUwnfrIpepfrsm;ESifh tif;rsm;? EIef;ajrrsm;ESifh pdkufysdK;a&;u@twGuf tenftESpfrsm;\ yHkrSefEGHESpfrsm;ay:wGif 
rSDcdkaeaom vloef;aygif;rsm;pGm\ pm;0wfaea&;udk Ncdrf;ajcmufonf/ olwdkYonf ouf&Sdrsm;aexdkifonfh 
ae&mrsm;udk wppD ydkif;vdkufNyD; ig;rsm;udk olwdkY\ OaygufzGm;&m ae&mrsm;rSz,f&Sm;vdkufonf/ a&avSmifuefrsm; 
aqmufvkyfjcif;qdkonfrSm ajray:wGif a&vTrf;rdk;aeonfhae&mrsm;udk qdkvdkonf/ urÇmwpf0Srf;vHk;&Sd oef;aygif; 40 rS 
80 txdaom vlrsm;onf a&tm;vQyfppfpDrHudef;rsm;aMumifh ae&majymif;a&TU&onf/ (International Rivers, 2008) 
vuf&Sd a&tm;vQyfppfpDrHudef;rsm;\ tcsuftvufrsm;udk pOfqufrjywfpGrf;tif\ 

tem*wfjzpfEkdifajcwGif xnfhoGif;xm;jcif;onf WWF (odkY) ¤if;\ rdwfzufrsm;onf &SdNyD;jzpfonfh vuf&Sdqnfrsm;udk 
vspfvsL½Ixm;onf[k rqdkvdkyg/ odkYaomfvnf; qnfrsm;udkwnfaqmufNyD; uwnf;u pOfqufrjywf pGrf;tif\
tem*wfjzpfEkdifajcwGif ¤if;wdkYonf tMuHjyKxm;onfh pGrf;tif aygif;pyfrIxJrStydkif;jzpfonf/ tqdkygqnfrsm;xJrS 
wcsKdUudk ydkNyD;a&&SnfwnfwHhaomajz&Sif;enf; twGuf enf;vrf;tjzpftoHk;jyK&ef apmapmz,f&Sm;xm;jcif;onf 
ydkrdkaumif;rGefvdrfhrnf/

a&&SnfwnfwHhaom pGrf;tif\tem*wfjzpfEkdifajconf þtav;xm;p&mrsm;udk yHkrSef vkyf½kd;vkyfpOfjzpfonfh 
vuf&SdpD;yGm;a&;rsm;ESifh EIdif;,SOfNyD; a&tm;vQyfppfvkyfief;rsm; jrifhwufvm jcif;udk avsmhcsjcif;tm;jzifh jyoonf/ 
a&tm;vQyfppfwmwrHrsm;onf ,aeYxkwfvkyfEkdifrIyrmP 2GW &Sdonfh a&odkavSmifrI pepf ryg0ifonfh 
pDrHcsufrsm;tygt0if 2050 jynfhESpfwGif xkwfvkyfrI 3GW jrifhwufvmrIudk jyovsuf a'owGif;&SdvQyfppf"mwftm;\ 
14%udk yHhydk;ay;vdrfhrnf/ a&tm;vQyfppfpDrHudef; topfrsm;onf ywf0ef;usifqdkif&m a&&SnfwnfwHhcdkifjrJa&;ESifh 
vlYtcGifh ta&;pHrsm;udk wif;wif;usyfusyfaqmif&Guf&efESifh jrpfa&pD;aMumif;rsm;ESifh a&csdKa*[pepfrsm;tay: 
qdk;usKd;oufa&mufrIudk jzpfEkdiforQenf;atmif jyKvkyf&efvdktyfonf/ a&tm;vQyfppfa&umwmrsm;\ 
tem*wfjzpfEkdifajcrsm;aMumifh jzpfay:onfh ‘degree of hydrological fow regulation’ESifh‘degree of river 
fragmentation’ nTef;udef;rsm;\ pdppfcsufwpfckudk oD;jcm;tpD&ifcHpm (Grill and Lehner, 2016) jzifhazmfjyonf/

a&tm;vQyfppfpGrf;tif
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ZD0pGrf;tif ouf&Sd (odkY) tyiftpdwftydkif;rsm; (odkY) wd&pämefrsm;\ 
pGefYypftnpftaMu;rsm;uJhodkY ZD0½kyf<uif;rsm;rS qif;oufvmonfh 
ypönf;rsm;jzpfonfh ZD0j'yfxk (Biomass) rS&&Sdonfh pGrf;tifonf 
BuD;rm;us,fjyefYaom t&if;tjrpfrsm;rSvmjcif;jzpfNyD; ¤if;wdkYudk 

uGJjym;jcm;em;onfh enf;vrf;rsKd;pHkjzifh toHk;jyKMuonf/ rJacgifa'owGif opfom;rsm;ESifh rD;aoG;rsm;udk 
csufjyKwfjcif;twGuf t"duavmifpmtjzpf okH;pGJMuNyD; vloef;aygif;rsm;pGm\ tyltwGuf tpOftvmtm;jzifh 
axmufyHhay;onf/ pyg;cGHuJhodkYaom pdkufysdK;a&;pGefYypfypönf;rsm;udkvnf; pGrf;tiftwGuf &nf&G,ftoHk;jyKonf/ 
Oyrmtm;jzifh rD;aoG;tpm;xdk;&ef ausmufrD;aoG;rIefYtwHk;rsm; (odkY) avmifpmvHk;uJhodkYaom tvHk;rsm; (odkY) 
vQyfppf "mwftm;xkwfvkyf&ef Biogasifer rsm;jzpfonf/ rsm;rMumrDu ZD0avmifpmrsm;udk armfawmf,mOfrsm;wGif 
toHk;jyKonfh ½kyf<uif;avmifpmrsm;ae&mwGif tpm;xdk;&efpwifcJhonf/ 

tajccHoabmt& ZD0j'yfxkonfvnf; jyefjynfhjrJpGrf;tift&if;tjrpfwpfck jzpfjcif;aMumifh uREkfyfwdkY 
toHk;jyKNyD;jzpfonfh tyifrsm;ae&mwGif tpm;xdk;&ef tyiftopfrsm;pdkufysdK;Ekdifonf/ xkwfvTwfxm;aom 
umAGef'dkifatmufqdk'fudk pkyf,l&efESifh aumif;rGefaompDrHcefYcGJrI tavhtusifh usifhoHk;rIudk 
vHkvHkavmufavmuf axmufyHhay;jcif;aMumifh zefvHktdrftmedoif"mwfaiGU xkwfvTifhrIrsm;onf 
½kyf<uif;avmifpmrsm;rS xkwfvTifhrIatmuf avsmhenf;onf/ ZD0pGrf;tifonf vloef;aygif;rsm;pGmtwGuf 
a&&SnfwnfwHhaom toufarG;0rf;ausmif;vkyfief;rsm;udk axmufyhHay;&efvnf; tvm;tvm&Sdonf/ 
odkYaomfvnf; a&&SnfwnfwHhrIr&SdvQif ¤if;\ obm0ywf0ef;usifESifh vlrIa&;qdkif&m oufa&mufrIrsm;udk 
tBuD;tus,fysufpD;Ekdifonf/ uRekfyfwdkYtaejzifh ZD0pGrf;tifudk tjrifhqHk;pHjzifhxkwfvkyfrIudk aocsmatmif jyKvkyfEkdif&ef 
us,fjyefYaomrl0g'rsm; vdktyfonf/ 

ZD0pGrf;tifonf tjcm;trsKd;rsKd;aompGrf;tifESifh pGrf;tifr[kwfonfhtoHk;jyKrIrsm; Oyrm avaMumif;twGuf 
t&nfZD0avmifpm? oabFmrsm;toHk;jyKNyD; ukefypönf;rsm;ydkYaqmifjcif;? c&D;&Snf ukefpnfydkYaqmifrItygt0if 
csufjyKwfjcif;twGuf rD;aoG;? oHrPdxkwfvkyfrIuJhodkYaom pufrIvkyfief;pOfrsm;ESifh ,SOfNydKifEkdifaomaMumifh 
pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajconf tjcm;ZD0j'yfxkr[kwfonfh jyefvnfjynfhjrJvQyfppfpGrf;tif 
t&if;tjrpfrsm;udk jzpfEkdiforQae&mwkdif;wGif tav;xm;toHk;jyK&ef MudK;pm;onf/ jrefrmEkdifiHü 2050 jynfhESpfwGif 
vQyfppf"mwftm;\ 17% cefYonf ZD0j'yfxkrSjzpfrnf[k tMuHjyKonf/ 

pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcü ZD0j'yfxk vQyfppf"mwftm;vdktyfcsufrsm;\ odomxif&Sm;aom 
tcsdK;tpm;wpfckonf wcgw&HwGif pGefYypf&efxm;&Sdonfh ukefypönf;rsm;rS qif;oufvmjcif;jzpfonf/ 
xdkt&mrsm;wGif pdkufysdK;a&;ESifh tpm;taomufvkyfief;pOfrS pGefYypfypönf;tcsKdU? opfawmESifh opfom;vkyfief;pOfrsm;rS 
vTpmrsm;ESifht<uif;tusefrsm;? ajrMoZmrsm; ESifh jrLeDpDy,f pGefYypfypönf;rsm; yg0ifonf/ ,if;t&if;tjrpfrsm;udk 
a&&SnfwnfwHhonfhtqifhtxd toHk;jyKjcif;jzifh rDodef;"mwfaiGUxkwfvTifhjcif;udk jzwfawmufjcif;ESifh wd&pämefrsm;\ 
roefYpifonfh t&nfrsm;aMumifh jzpfay:onfha&xknpfnrf;rI (odkY) trIdufpGefYypf&eftwGuf ajrvdktyfcsufrsm;udk 
avQmhcsEkdifjcif; ponfh tjcm;obm0ywf0ef;usif tusKd;aus;Zl;rsm; &&Sdygonf/ odkYaomfvnf; tm[m&"mwfjyefvnf 
&&Sd&eftwGuf ,if;t<uif;tusefrsm;\ wpdwfwydkif;udk ae&mwGifxm;cJh&ef vdktyfonf/ trSefawmh rJacgifa'o 
wpfckvHk;twGuf pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcwGif azmfjyxm;aomvQyfppf"mwftm; vdktyfcsufudk 
jznfhqnf;&ef v,f,mpdkufysdK;a&; t<uif;tusefrsm;ESifh arG;jrLa&;u@rS pGefYypfypönf;rsm; aygif;pyfxm;onfh 
ZD0j'yfxkonf yrmPtm;jzifh wefaygif; 154 oef; vdktyfonf/ þvkdtyfcsufonf wpfESpfwGif&&SdEkdifonfh v,f,m 
pdkufysdK;a&;t<uif;tusefrsm;ESifh arG;jrLa&;u@rS pGefYypfypönf;rsm;\ pkpkaygif;yrmP\ 75% udk udk,fpm;jyKonf/
opfawmrsm;rS t<uif;tusefrsm;? vlrsm;\pGefYypfypönf;rsm;? &if;ESD;jr§KyfESHxm;onfh ZD0j'yfxkpdkufcif;rsm; (odkY) 
a'owGif; csufjyKwfjcif;twGuf xif;vkdtyfcsufrsm;udk avsmhcsrIrS xGufay:vmonfh ZD0j'yfxkrsm;rS aemufxyf 
wefaygif; 12 oef; &&Sdvmrnffjzpfonf/ 

a&&SnfjzpfEkdifonfh odyfonf;qjrifhrm;onfh tjcm;avmifpmt&if;tjrpfwpfckrSm a&n§d jzpfonf/ a&n§drsm;udk 
pdkufysdK;a&;twGuf toHk;jyK&efroifhonfh ajrjyifay:wGif a&ief (odkY) a&qdk;xnfhxm;onfh pnfrsm;jzifh 
pdkufysdK;Ekdifonf/ ZD0avmifpmtwGuf a&n§dtBuD;pm;pdkufysdK;jcif;onf vuf&SdwGifaqmif&GufqJjzpfonf/ 
tcsuftvufrsm; r&Sdjcif;aMumifh þavhvmrIxJwGif a&n§dtaMumif;t&mrsm;udk xnfhoGif;xm;rIrjyKvkyfaomfvnf; 
aemiftem*wf pGrf;tiftrsKd;tpm;rsm;aygif;pyfrIwGif yg0ifvmrnfjzpfonf/ WWF \wpfurÇmvHk;qdkif&m 
pGrf;tifavhvmcsuf “The Energy Report” (WWF, 2011) wGif a&n§donf pGrf;tifu@ü ZD0j'yfxk toHk;jyKrIpkpkaygif; 
\ 20% atmuf ulnDaxmufyHhcJhMuaMumif;azmfjyonf/

17%
OF ENERGY MIX
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þa'oonf jyefjynfhjrJpGrf;tift&if;tjrpfrS 
vQyfppf"mwftm;vdktyfcsufudk 2050 jynfhESpfcefYwGif enf;ynmydkif;t& 
jznfhqnf;ay;EkdifrnfjzpfaMumif; IES pdppfcsufrS azmfjy xm;onf/ 
odkYaomfvnf; enf;ynmydkif;wGifomru tjcm;pdefac:rItcsKdUvnf;&Sdonf/ 
þtpD&ifcHpm&Sd vlrIa&;? obm0ywf0ef;usif? pD;yGm;a&;? EkdifiHa&;ESifh 
oufqdkifaomtcsufrsm;onfvnf; ta&;BuD;ygonf/ 

enf;ynmydkif;taejzifh t"dutcsufonf a'owGif;vQyfppf"mwftm; 
vdktyfcsufudk jyefjynfhjrJpGrf;tift&if;tjrpfrsm;rS jznfhqnf;ay;&ef 

jzpfonf/ uRekfyfwdkYtaejzifh pGrf;tif jzKef;wD;rIudkavQmhcsapjcif;ESifh pGrf;tiftoHk;jyKrIpGrf;&nf wdk;wufvmapjcif;jzifh 
vdktyfcsufrSefuefvmap&ef vdktyfonf/ vQyfppf"mwftm;ESifh tylrsm;onf rsm;aomtm;jzifh jyefvnfjynfhjrJ 
pGrf;tifrS tvG,fwulxkwfvkyfEkdifonfh pGrf;tiftrsKd;tpm;rsm; jzpfjcif;aMumifhuRefkyfwdkYtae jzifh vQyfppf"mwftm;ESifh 
wdkuf½kduftyloHk;pGJrIudk jr§ifhwif&efESifh t&nfESifhtcJ avmifpmoHk;pGJrIrsm;udk avQmhcs&efvdktyfonf/ uRekfyfwdkYonf 
a'oqdkif&mtqifhwGif t&if;tjrpfrsm;toHk;jyKjcif;udk ydkrdkaumif;atmif jyKvkyf&efvdktyfonf/ vuf&Sdenf;ynmzGHUNzdK; 
wdk;wufvmrIESifhtwl uRekfyfwdkYtaejzifh ta&;ygrItqifhwGif vQyfppf"mwftm; jzefYjzL;rIpepfudk tav;teuf 
pOf;pm;oifhonf/ 

tem*wf a&&SnfwnfwHhonfhpGrf;tifonf usKd;aMumif;qDavsmfrI&Sd&rnf/ vlom;rsm;ESifh obm0 
ywf0ef;usiftay: usa&mufrnfh ¤if;\ oufa&mufrIrsm;onf uRefkyfwdkYtoHk;jyKonfh ukef;ajrrsm;? yifv,frsm;ESifh 
a&pGrf;tm;t&if;tjrpfrsm;tay:wGif trsm;BuD;rSDcdkrnfjzpfygonf/ 

tem*wfwGif jyefjynfhjrJpGrf;tifodkY ul;ajymif;rIonf uREkfyfwdkY\ vuf&SdtoHk;jyKaeonfh aiGaMu;pepfudkvnf; 
jyefvnfpOf;pm;oHk;oyf&efvdktyfNyD; qef;opfajymif;vJrIjcif;rsm;vnf; vdktyfrnfjzpfygonf/

a'oqdkif&m? trsKd;om;a&;ESifh a'owGif;tkyfcsKyfa&;onf nDrQaom tem*wfpGrf;tifudk vHkjcHKap&ef twGuf 
tvGefMuHhcdkif&efvdktyfvdrfhrnf/ uRefkyfwdkYtaejzifh a'owGif;yl;aygif; aqmif&Gufjcif;ESifh vufwGJaqmif&Gufjcif;wdkY 
vdktyfygonf/ 

pdefac:rIrsm;udk aemufpmrsufESmrsm;wGif azmfjyxm;ygonf/ aemufxyf axmufcHwifjycsufrsm;udkvnf; Regional 
Report wGif awGU&SdEkdifrnfjzpfygonf/

pdefac:rIrsm;ESifh axmufcHcsufrsm; 
(Challenges and 

Recommendations)
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pGrf;tiftoHk;jyKrIudkavsmhcsNyD; uRefkyfwdkY 
b,fvkdydkrdkvkyfEkdifrnfenf;/

pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajct& 2050 jynfhESpfwGif 
vQyfppf"mwftm; vdktyfcsufonf ykHrSefpD;yGm;a&;atmuf 30% avsmhusrnfjzpfonf/ ¤if;onf vuf&Sd vQyfppf 
"mwftm;oHk;pGJaerI\ 8 q udk udk,fpm;jyKqJjzpfonf/ þuJhodkYwdk;wufrIrsm;onf pGrf;tifudk jzpfEkdiforQ 
tusKd;&SdpGm toHk;jyKjcif;aMumifhjzpfonf/ aemifvmrnfh ESpfaygif; 20 rS 35 ESpfausmftwGif; jrefrmEkdifiH\ 
pGrf;tiftoHk;jyKrIpGrf;&nftqifhonf pD;yGm;a&;u@ay:wGif rlwnfvsuf awmifudk&D;,m;? a[mifaumif? 
*syef (odkY) pifumylEkdifiHrsm;wGif toHk;jyKonfhtqifhESifh wlnDaomtqifhodkY a&muf&Sdvmvdrfhrnf[k uRefkyfwdkY 
cefYrSef;onf/ wu,fawmh pGrf;tiftoHk;jyKrIpGrf;&nf ydkrdkwdk;wufvmonfh enf;ynmtopfrsm;udk tcsdefESifhwajy;nD 
&&SdvmEkdifaomaMumifh uRefkyfwdkY\ cefYrSef;csufrsm;wGif tem*wfvQyfppfpGrf;tifvdktyfcsufudk uRefkyfwdkYtaejzifh 
ydkrdkcefYrSef;xm;jcif; jzpfaumif;jzpfEkdifonf/ 

pGrf;tifNcdK;jcHacRwma&;onf jyefjynfhjrJpGrf;tifrsm;rS&&Sdonfh tem*wfpGrf;tif vdktyfcsufrsm;xJrS wpfckjzpfonf/ 
uRefkyfwdkYonf ,ckjyKvkyfaeouJhodkY pGrf;tifjzKef;wD;rIrsm;udk qufvufjyKvkyfaevQif vlxk\vdktyfcsufrsm;udk 
jznfhqnf;ay;Ekdifrnfr[kwfyg/

u@wdkif;wGif uRefkyfwdkYvdktyfonfh tBuD;tus,fpGrf;tifacRwmrIrsm;udk ay;pGrf;Ekdifonfh ajz&Sif;enf;rsm; 
&SdNyD;jzpfonf/ pdefac:rIonf wwfEkdiforQtjrefqHk; ,if;ajz&Sif;enf;rsm;udk xkwfoHk;&efjzpfonf/ odkYaomfvnf; 
pdefac:rIonf &&SdEkdifaomenf;ynmrsm;om r[kwfyg/ pGrf;tifudk ynm&Sd&Sd toHk;jyK&efrSmvnf; vdktyfonf/ 
Oyrmtm;jzifh avat;ay;pufrsm;onf tajccHtm;jzifh tcef;rsm;udk tylcsdefrSumuG,f&ef (t&dyfrsm;? tylumjcif;? 
oifhavsmfvHkavmufaom av0ifavxGufESifh avvSnfhvnfjcif; ponfjzifh) 16 'D*&DpifwD*&dwfwdkifatmif 
tvGefedrfhaomtylcsdefrsm;twGuf pDpOfxm;jcif;jzpfonf/ 

ukefxkwfvkyfrItydkif;wGif ypönf;rsm;udk jyefvnftoHk;jyKjcif;onf pGrf;tifoHk;pGJrIudk tvGeftrif;avsmhusaponf/ 
Oyrmtm;jzifh ypönf;topfjyKvkyf&mwGif rlvtvlrDeD,Htpm; toHk;jyKNyD;jzpfonfh tvlrDeD,Hudk jyefvnf 
toHk;jyKjcif;onf pkpkaygif;pGrf;tifoHk;pGJrIudk oHk;yHkESpfyHkxuf ydkrdkNyD;avQmhcsvdkufonf/ ,cifuwnf;u ay:xGef;cJhonfh 
zef? oHrPdESifh tvlrDeD,HuJhodkYaom xkwfvkyf&mü pGrf;tiftrsm;tjym;oHk;pGJonfh ypönf;rsm;udk vGefcJhaom 
q,fpkESpfausmf jyefvnftoHk;jyKrIrsm; jrifhwufvmonf/ bdvyfajrESifh oHrPduJhodkYaom xkwfvkyf&mwGif 
pGrf;tiftrsm;qHk;vdktyfonfh ypönf;rsm;rS tjcm; a&G;cs,fp&mawGU&Sdjcif;onf pGrf;tifydkrdkacRwmEkdifjcif;udk qdkvdkonf/ 

ukefypönf;yHkpHudkvnf; pGrf;tifoHk;pGJrItwGuf oG,f0dkufaomtm;jzifh ywfoufjcif;udk xnfhoGif;pOf;pm;&rnf/ 
Oyrmtm;jzifh ayghyg;aomudk,fxnfjzifh um;rsm;xkwfvkyfjcif;onf xkwfvkyf&mwGif vdktyfaom 
oHrPdtaumif;pm;ESifh ¤if;wdkYtwGuf avmifpmoHk;pGJrI 2 ckvHk;twGuf pGrf;tif vdktyfcsufudk avQmhcsay;onf/ 
vQyfppf"mwftm;onf puf½kHrsm;onf avmifuRrf;jcif;udk tajccHxm;onfh vQyfppf"mwftm;ay;puf½kHrsm;rS 
vmjcif;jzpfaomfvnf; vQyfppfum;rsm;onf yifudktm;jzifh twGif;wGif avmifuRrf;aomtif*sifrsm;toHk;jyKonfh 
um;rsm;xuf ydkrdkNyD; pGrf;tifudktusKd;&Sd&Sd toHk;jyKonf/ a&cJaowåm? t0wfavQmfpufESifh rD;zdkrsm;uJhodkYaom 
pGrf;tifoHk;pGJrIrsm;onfh ypönf;rsm;udk tusKd;&SdpGmtoHk;jyKrIrsm;onf tcsdefwdkif;wdk;wufaeonf/ ukefypönf;rsm; 
twGuf Life Cycle Cost udk pOf;pm;jcif;ESifh wpfcgoHk;ukefxkwfvkyfrI r[mAsL[mrsm;udk a&Smif&Sm;jcif;onf r&Sdrjzpf 
vkdtyfonf/ ukefypönf;rsm;twGuf pGrf;tiftoHk;jyKrI pGrf;tifpHrsm;ESifh ywfoufonfh pdk;rdk;aeonfh rl0g'rsm;onf 
ud&d,mrsm;\ enf;ynmzGHUNzdK;wdk;wufrIrsm;udk BuD;rm;aom tusKd;oufa&mufrIay;vdrfhrnf/

urÇmBuD;wGif avvHktaqmufttHk? tylpkyfpufrsm;ESifh aea&mifjcnfrSwqifh aeYtvif;a&mif? tyl 
(odkY) tat;rsm;twGuf orm;½kd;usr[kwfonfhpGrf;tif vdktyfonfh taqmufttHkrsm; aqmufvkyf&ef 
AdokumESifhaqmufvkyfa&;uRrf;usifynm&Sifrsm; &SdNyD;jzpfonf/ Solar PV uJhodkYaom toifhoHk; 
pGrf;tifxkwfvkyfonfhpepfrsm;onf olwdkYtoHk;jyKonffxuf pGrf;tifydkrdkxkwfvkyf Ekdifonf/

pGrf;tifNcdK;jcHacRwma&;
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wpfcsdefwnf;wGif uRefkyfwdkYonf vuf&SdtaqmufttHkrsm;\ pGrf;tiftoHk;jyKrIpGrf;&nf tvG,fwul wdk;wufvm&ef 
vdktyfonf/ uRefkyfwdkYonf vQyfppf"mwfrpD;aomypönf;jzifh jyKvkyfxm;onfheH&Hrsm;? acgifrdk;rsm;ESifh Murf;jyifrsm;? 
jywif;ta[mif;rsm;? av0ifavxGufaumif;onfh pepfrsm;udk wyfqiftpm;xdk;jcif;jzifh tylESifhtat; 
vdktyfcsufrsm;udk avQmhcsEkdifonf/ a'ooHk; aetylpGrf;tifoHk;pepfrsm;ESifh tylpkyfpufrsm;onf usef&Sdaeonfh tyl? 
tat;ESifh a&aEG;vdktyfcsufrsm;udk jznfhqnf;ay;vdrfhrnf/ tvif;a&mifudk tusKd;&SdpGmtoHk;jyKrIonf tusKd;aus;Zl; 
jrefjref&&Sdjcif;\ odomxif&Sm;aom Oyrmwpfckjzpfonf/ (yHk6)

o,f,lydkYaqmifa&;u@onf vQyfppf"mwftm;u@twGuf odomxif&Sm;aom axmufyhHrIESifh odkavSmifrIyrmP 
oufa&mufrIrsm;ESifhtwl vQyfppf"mwftm;tay: rSDcdkrIqDodkYOD;wnfNyD; jrefjref ajymif;vJEkdifonf/ &xm;rsm;\ 
zGHUNzdK;wdk;wufrI? jzpfEkdif&if vQyfppf&xm;onf vdktyfcsufwpfckjzpfonf/ vdkif;um;rsm; ajy;qGJjcif;udkvnf; 
enf;ynmESifh vlrIa&;tajymif;tvJrSwqifh toGifajymif;Ekdifonf/ vkyfief;&Siftrsm;tjym;onf Google ESifh 
Apple uJhodkYaom orm;½kd;usudk avsmhcsxm;onfh ukrÜPDrsm;tygt0if vQyfppfyHkpHi,frsm;udk a&mif;csaeMuonf 
(odkYr[kwf) wufwuf<u<u xkwfvkyfaeMuonf/ Toyota ukrÜPDonf rMumao;rDu olwdkY\ oabFmrsm;onf 
2050 jynfhESpfwGif umAGefxkwfvkyfrIonf vHk;0uif;vGwfvkeD;yg;jzpfvdrfhrnf[k aMunmvdkufNyD; (BBC, 
2015) Volkswagen onfvnf; um;xkwfvkyfolrsm;udk ½kdufcwfcJhonfh xkwfvTwfrIt&IyfawmfyHkNyD;aemuf 
tvm;wlaMunmrIwpfckudk jyKvkyfcJhonf/ xdkodkYjyKvkyfjcif;onf uRefkyfwdkYtoHk;jyKaeonfh enf;vrf;rsm;ESifh 
uRefkyfwdkYum;rsm;\ tm;xkwfrIrsm;udkom rajymif;vJEkdifaomfvnf; vQyfppf"mwftm;udk odrf;qnf;&efESifh 
"mwftm;vdkif;rsm;ESifh tdrfoHk;vQyfppf"mwftm; pepfudk tusKd;jyK&eftwGuf BuD;rm;aom tcGifhtvrf;wpfck 
jzpfaMumif;vnf; udk,fpm;jyKonf/ wpfcsdefwnf;wGif a&GUvsm;0efaqmifrIrsm;udk yHhydk;&eftvdkYiSm Uber uJhodkY 
um;opfcGJa0rIESifh yk*¾dKvfa&;t& ajymif;a&TUEkdifrIyrmPajcvSrf;rsm;onf prwfzkef;toHk;jyKrI? tDvufx&Gefepf 
aiGay;acspepfESifh um;rsm;aygif;pyfonf/ tu,fí ,if;pepfudk vuf&Sd trsKd;rsKd;aomukrÜPDrsm;rS xkwfvkyfcJhonfh 
armif;olrJhum;rsm;ESifh aygif;pyfygu NrdKUxJwGif um;wpfpD;ydkifqdkifonfrSm tvGefrMumao;rDu twdwfut&mwpfck 
jzpfapjcif;[k qdkvdkaumif;qdkvdkayvdrfhrnf/ 

uRefkyfwdkY pGrf;tifydkrdkacRwmygu tem*wfjyefjynfhjrJpGrf;tifqDodkY ulajymif;rnfh vkyfaqmifcsufrsm;onf 
ydkrdkvG,fulvmvdrfhrnf/ xdkt&monf vlwdkif; wpfpdwfwpfa'oyg0if vkyfaqmifEkdifonfh tydkif;tjcm; jzpfonf/

 yHk(6) tvif;a&mifudk 
tusKd;&SdpGmtoHk;jyKrI (EIA, 2014)
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yy uRefkyfwdkYonf *syef “xdyfwef; “Runner” tpDtpOfESifh Oa&my Eco Design vdktyfcsufrsm;\ vdkif;rsm;wpfavQmuf&Sd taqmufttHkrsm;tygt0if 
pGrf;tifoHk;pGJonfh ukefypönf;tm;vHk;twGuf tcsdefwdktwGif; tusKd;rsm;&&SdEkdifonfhpHrsm;udk aygif;pyfNyD; w&m;0ifrdwfqufay;&rnf/ tpdk;&? ukrÜPDrsm;ESifh 
uRrf;usifynm&Sifrsm;onf tqdkyg pHowfrSwfcsufrsm;tay:wGif oabmwlnD&efvdktyfNyD; tcsdefESifhtrQ ¤if;wdkYudk apmifhMunfhppfaq;NyD; cdkifcHhatmif 
jyKvkyfoifhonf/ jrefrmtpdk;&onfvnf; ]]jrefrmEkdifiHtwGuf trsKd;om;pGrf;tiftoHk;jyKrI pGrf;&nfwdk;jr§ifhvmapa&;ESifh NcdK;jcHacRwma&;rl0g'? 
r[mAsL[mESifh vrf;nTefcsuf}} rlMurf;udk oHk;oyfNyD; 2016 ckESpfwGif tNyD;owfaqmif&GufEkdif&ef ,if;tqifhrsm;udk aqmif&GufEkdifayonf/ 

yy pGrf;tifNcdK;jcHacRwma&;udkudk xkwfukefyHkpH\tqifhwdkif;wGif xnfhoGif;jyKvkyfoifhonf/ rnfonfhae&mwGifrqdk uRekfyfwdkYonf pGrf;tiftoHk;jyKrI 
pGrf;&nfwdk;jr§ifhvmapa&;? tvGeftrif; wm&SnfcHjcif;ESifh jyefvnfjyKjyiftoHk;jyKEkdifaom ypönf;rsm;udktoHk;jyKoifhonf/ xkwfvkyf&mwGif 
pGrf;tiftrsm;tjym;oHk;pGJonfh bdvyfajr? oHrPdESifh yvwfpwpfuJhodkYaom ypönf;rsm;rS tjcm;a&G;cs,fp&mrsm;udk okawoejyKvkyfjcif;ESifh 
zGHUNzdK;wdk;wufjcif;rsm;twGuf tm½kHpdkufoifhonf/ uRefkyfwdkYonf “Cradle to Cradle” yHkpH'óetjrifudk oabmwl vufcHoifhonf/ ¤if;wGif 
xkwfukefrsm;\ tpdwftydkif;tm;vHk;udk jzpfEkdifvQif ¤if;wdkY\ oufwrf;ukefqHk;onfhwdkifatmif wpfMudrfjyefvnftoHk;jyKEkdifonf/ 

yy aus;vufcsufjyKwfa&; pGrf;tifu@twGuf jrefrmEkdifiHonf avmifpmwHk;rsm;tay: tvGeftrif; rSDcdkqJjzpfaomaMumifh opfom;ajcmufrsm;udk 
udkifwG,fajz&Sif;jcif;rsm;ESifh rD;zdkrsm;udk tusKd;&SdpGmtoHk;jyKrIonf aemifESpfaygif; 20 rS 25 ESpfwdkifatmif ta&;ygrItjzpf usef&Sdaernfjzpfonf/ 
avmifpmwHk;rsm; odkavSmifrI? udk,fwG,fajz&Sif;rIESifh rD;zdktusKd;&SdpGmtoHk;jyKrIrsm;onf wpdwfwa'oxnfhoGif;½kHom usef&Sdvdrfhrnf/ 
opfom;udktpm;xdk;NyD; vQyfppfudk toHk;jyKNyD; csufjyKwfjcif;\ tem*wfjzpfEkdifajcrsm;onf jyefvnfjynfhjrJ a&&SnfwnfwHhaom csufjyKwfavmifpmtjzpf 
xif;udktpm;xdk;jcif;aMumifh NcKHiHka&;qGJxm;onfh qHk;jzwfcsufrsm;wGif xyfrHtuJjzwfjcif;ESifh oHk;oyfcsufrsm;vdktyfonf/

uRefkyfwdkYonf pGrf;tifoHk;pGJrIudk oknem;xda&mufatmif&nf&G,fvsuf taqmufttHk opfrsm; tm;vHk;twGuf pGrf;tiftusKd;&SdpGmtoHk;jyKEkdifrIpHudk 
wduspGmaqmif&Guf&efvdktyfonf/ vuf&Sd taqmufttHkrsm;\ pGrf;tiftusKd;&SdpGmtoHk;jyKrIudk wdk;wuf&ef enf;ynmjr§ifhwifrIEIef;onf jrefjref 
jrifhwuf&rnf/ tpdk;&onf xdkodkYvkyfaqmifEkdif&eftwGuf Oya'rsm;ESifh tm;ay;rIrsm;udk yHhydk;ay;&rnf/

yy trsm;jynfolo,f,lydkYaqmifa&;udk tqifajyap&efESifh yk*¾vduum;rsm;udkvnf; aps;EIef;oufomNyD; pGrf;tiftusKd;&SdpGmtoHk;jyKEkdifonfh 
tjcm;enf;vrf;rsm;twGuf &if;ESD;jr§KyfESHrI trsm;tjym; vdktyfonf/ txl;ojzifh uRefkyfwdkYonf rD;&xm;u@ zGHUNzdK;wdk;wuf&ef vdktyfonf/ 
jyefjynfhjrJpGrf;tift&if;tjrpfrsm;rS vQyfppf"mwftm;udk toHk;jyKonfh tjrefEIef;jrifh vQyfppf&xm;okH;pGJrIwGif tuGmta0; uDvdkrDwm 1000 (odkY) 
1000 atmuf c&D;pOfrsm;ukd avaMumif;c&D;jzifh tpm;xdk;oifhNyD; tcsdK;tpm;rsm;aomukefypönf;rsm;udk rD;&xm;jzifho,f,loifhonf/ NrdKUrsm;wGif 
um;cGJa0oHk;pGJrIpepfonf pHjzpfoifhonf/ Smart application rsm;onf ,aeYwGif 4ifwdkYudk tusdK;&Sdatmif taxmuftuljyKedkifonf/ 

yy pufrIu@wGif wpfESpfvQif a&eHwefcsdef 300 ausmfESifhnDrQonfh pGrf;tifoHk;pGJonfh tzGJUtpnf;rsm;twGuf Oya' (odkY) pnf;rsOf;pnf;urf; 
jyXmef;csufrsm;t& rjzpfraejyKvkyf&aom yHkrSefpGrf;tifqdkif&m pm&if;ppf? pufrIqdkif&mvkyfief;pOfESifh wyfqifjcif; (Boilers, compressed air 
engines, cold production, etc.) tqifhwGif pGrf;tiftusKd;&SdpGm toHk;jyKrIudk wdkif;wmppfaq;onfh enf;ynmydkif;qdkif&m taxmuftyHh? wpfESpfvQif 
a&eHwefcsdef 600 ausmfESifh nDrQonfh pGrf;tifoHk;pGJonfh pufrIvufrIpDrHudef;topfrsm;twGuf BudKwifwdkifyifxm;onfh wm0efrsm; (pDrHudef;\
pGrf;tiftusKd;&SdpGmtoHk;csrIudk twnfjyKvufrSwfESifh tuJjzwfjcif;) onf pGrf;tiftusKd;&SdpGmtoHk;jyKrIudk wdk;wuf&efulnDEkdifonfh tpDtrHrsm; jzpfonf/ 

yy wpfOD;wpfa,mufcsif;? vkyfief;rsm;? oD;oefYtkyfpkrsm;ESifh vlrsKd;rsm;tm;vHk;onf ¤if;wdkY toHk;jyKonfh pGrf;tifrsm;ESifhywfoufNyD; 
ydkNyD;em;vnfoabmayguf&ef vdktyfNyD; jzpfEkdifonfh rnfonfhae&mwGifrqdk pGrf;tifacRwmoHk;pGJ&efBudK;pm;&NyD; ydkrdkNyD;aES;aES;auG;auG;ESifh 
acsmacsmarmarm armif;ESifEkdifjcif;? pGrf;tiftusKd;&SdpGmtoHk;jyKonfh ypönf;rsm;udk 0,f,ljcif;ESifh toHk;rvdkonfhonfhtcgwdkYtm; ydwfxm;jcif;? 
tyltat;pufrsm;tm; ydwfxm;jcif;ESifh jyefvnfjyKjyiftoHk;jyKrIrsm; jrifhwufvmjcif;rsm;onf ulnDaxmufyHhrIrsm; jyKvkyf&ef enf;vrf;tcsKdUjzpfonf/ 
ynmay;rIrsm;udk ausmif;tqifhESifh pme,fZif;rsm;rSwqifh pwifoifhonf/ Negawatt Approch onf pGrf;tiftusKd;&SdpGmtoHk;jyKrIudk rnfodkYpepfwus 
csOf;uyf&ef Oyrmaumif;wpfckjzpfonf/ 

yy oHk;pGJolrsm;ESifh vufvDjzefYjzL;olrsm;onf pGrf;tifydkrdktusKd;&SdpGmoHk;pGJEkdif&ef ¤if;wdkY\ a&G;cs,f0,f,lrIrsm;rSqifh xkwfvkyfolrsm;udk wGef;tm;ay;Ekdifonf/ 
WWF onf EkdifiHtrsm;tjym;\ aps;uGufwGif&Sdonfh pGrf;tiftusKd;&SdpGmtoHk;jyKrIudk trsm;qHk;azmfxkwfay;aeonfh online search tool wpfckjzpfonfh 
www.topten.info udk wGifus,fvmap&ef ulnDay;vsuf&Sdonf/ ydkif;jcm;odjrifEkdifonfh 0,f,lolrsm;onf um;rsm;? tdrfoHk;ypönf;rsm;? ½kH;oHk;ud&d,mrsm;? 
Lighting? a&aEG;pufrsm;ESifh avat;ay;pufrsm;tygt0if wdk;yGm;vmonfhypönf;rsm;twGuf pGrf;tiftusKd;&SdpGmtoHk;jyKrIEIef;rsm;udk EIdif;,SOfEkdifonf/

bmqufvkyfrnfenf;
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t"dyÜm,fzGifhqdkcsuf/

Negawatt onf oHk;pGJrIr&Sdao;onfh pGrf;tifrsm;udk ydkrdktusKd;&Sdapjcif;ESifh 
pGrf;tifoHk;pGJonfhtcgwGifvnf; tv[ójzpfaprIudk 

owdESifhoHk;pGJjcif;rsm;udk udk,fpm;jyKonf/ t,ltqrSm ydkrdkxkwfvkyfjcif;xuf tusKd;&SdpGm oHk;pGJjcif;jzpfonf/ 
þ a,bk,s csOf;uyfenf;onf aysmufuG,faeonfh BuD;rm;aom o,HZmwtopfrsm;udk &SmazG&mwGif 
vG,fulacsmarGUaponf/

Negawatt \ xkwfvkyfrItvm;tvmonf vuf&SdwGif&&SdEkdfifNyD; npfnrf;rIr&Sdjcif;? A[kdcsKyfudkifrIavQmhcsjcif;? 
tvkyftudkifrsm; zefwD;ay;jcif;? wm0ef? pnf;vHk;nDñGwfrI? Nidrf;csrf;a&; ponfh tusKd;aus;Zl;rsm;&&SdEkdifonfh 
pdwfcs&aom ajz&Sif;enf;rsm;jzifh ,ckurÇmay:wGif pGrf;tifxkwfvkyfaerI\ xuf0ufjrifhrm;ygonf/

“Negawatt Approach” udk 3 ydkif;cGJjcm;xm;onf/

1/ uRefkyfwdkY\ wpfOD;csif;tjyKtrlrsm;wGif owdrrlrdbJ tukeftusrsm;aom tv[ojzpfay:aprIrsm;udk 
z,f&Sm;&efESifh vlrIywf0ef;usiftvTmtoD;oD;&Sd tzGJUtpnf;tm;vHk;\ pGrf;tifjzKef;wD;rIudk avQmhcsjcif;

2/ uRefkyfwdkYtaqmufttHkrsm;\ pGrf;tiftusKd;&SdpGmtoHk;jyKrIudk wdk;wufapjcif;- qdkvdkonfrSm 
o,f,lydkYaqmifa&;ESifh pGrf;tifqHk;&SHK;rIudkavsmhusap&eftvdkYiSm uRefkyfwdkYtoHk;jyKonfh ypönf;ud&d,mrsm;onf 
pGrf;tifoHk;pGJrIudk ydkrdkaumif;rGefvmap&efESifh jzpfEkdifajcrsm; wdk;wufvmap&ef jyKvkyfay;onf/

3/ aemufqHk; jyefjynfhjrJpGrf;tift&if;tjrpfrsm;udk toHk;jyKNyD; xkwfvkyfrIonf uREkfyfwdkY\ obm0ywf0ef;usiftay: 
oufa&mufrIrsm; avsmhusrnfjzpfonf/tusKd;aus;Zl;rsm;rSm uRefkyfwdkY\ zefvHktdrftmedoif"mwfaiGUavsmhcsrIudk 
3 q (odkY) 4 q avQmhcsay;jcif;? uRefkyfwdkY\ jzKef;wD;rIrsm;udk z,f&Sm;ay;jcif;ESifh uRefkyfwdkY\ pGrf;tiftusKd;&SdpGm 
toHk;jyKjcif;ESifh jyefjynfhjrJpGrf;tifrsm;odkY ul;ajymif;jcif;udk t&Sdeft[kefjrifhapjcif;wdkY jzpfonf/

xdkYaMumifh Negawatt onf oHk;pGJrIr&Sdao;onfhpGrf;tifrsm;udk ydkrdktusKd;&Sdapjcif;ESifh pGrf;tifoHk;pGJonfh 
tcgwGifvnf; tv[ojzpfaprIudk owdESifhoHk;pGJjcif;wdkY jzpfonf/ þcsOf;uyfrItopfonf b0\t&nftaoG;udk 
xdcdkufrIryg0ifbJ uRefkyfwdkY\pGrf;tifvdktyfcsuf avsmhcsjcif;udk OD;pm;ay;NyD; ydkrdkxkwfvkyfjcif;xuf tusKd;&SdpGm 
oHk;pGJjcif;jzpfonf/ (Association Negawatt, no date)

 

THE NEGAWATT APPROACH
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jyefjynfhjrJpGrf;tift&if;tjrpfrsm;onf 
tuefYtowfr&Sdonfh pGrf;tifrsm;udk axmufyHh 
ay;aomfvnf; uRefkyfwdkYtaejzifh ¤if;wdkYqDodkY 
rnfuJhodkYul;ajymif;rnfenf;/

a&&SnfwnfwHhaompGrf;tif\ tem*wfjzpfEkdifajconf tpdkiftcJ? 
taiGUESifht&nf avmifpmrsm;tpm; vQyfppfpGrf;tifudk us,fus,fjyefYjyefY 
toHk;jyKrItay:wGif trsm;BuD;rlwnfygonf/ jyefvnfjynfhjrJ 
vQyfppf"mwftm;rsm;udk ydkrdkoHk;pGJjcif;wGif pdefac:rItrsm;tjym;&Sdonf/ 

OD;pGm uRefkyfwdkYtaejzifh ¤if;wdkYudk zefwD;&efvdktyfonf/ avpGrf;tif? aepGrf;tif? Biomass pGrf;tifESifh Geothermal pGrf;tifenf;ynmrsm;rSwqifh 
ywf0ef;usifxdcdkufrItenf;qHk;ESifh jyefvnfjynfhjrJ pGrf;tift&if;tjrpfrsm;rS pGrf;tifxkwfvkyfjcif;onf uRefkyfwdkY\vkyfEkdifpGrf;udk tvGefwdk;wufvm 
aprnfjzpfygonf/ uRefkyfwdkYonf "mwftm;jzefYjzL;rIvkyfief;rsm;udk (Oyrmtm;jzifh Solar PV rsm;udk yifr"mwftm;vdkif; (odkY) Off-grid (odkY) small and meso 
grids tpdwftydkif;rsm;ESifh csdwfquf toHk;jyKNyD;) tBuD;pm;jyefjynfhjrJpGrf;tif Plant rsm;ESifh aygif;pyf&ef vdktyfonf/ 

uRefkyfwdkYonf wdk;jr§ifh0efESifh uGJjym;jcm;em;onfhpGrf;tift&if;tjrpfrsm;udk atmifjrifpGm udkifwG,fajz&Sif;Ekdif&ef vQyfppf"mwftm;vdkif;rsm;udk wdk;csJU&efESifh 
acwfrDatmifjyKvkyf&eftwGuf &if;ESD;jr§KyfESHrIrsm; vdktyfvdrfhrnf/ uRefkyfwdkYonf ukef;wGif;ESifhurf;vGefavtm;'vufrsm;? Solar Parks, ZD0avmifpm plant 
rsm; (odkY) Remote Geothermal Plants rsm;rS &&Sdonfh "mwftm;rsm;udk puf½kHrsm;ESifh NrdKUjyae&mrsm;odkY "mwftm;vdkif;topfrsm;ESifh ajratmufvdkif;rsm;\ 
oufa&mufrI tenf;qHk;ESifh xdxda&mufa&muf ul;ajymif;Ekdif&ef vdktyfonf/ uRrf;usifaoma'oqdkif&m uGef&ufrsm;onf rwlnDonfha'orsm;rS 
trdsK;rsKd;aom jyefjynfhjrJpGrf;tift&if;tjrpf rsm;udk n§dEIdif;&mwGifvnf; ulnDay;rnfjzpfonf/ þuJhodkY vQyfppf"mwftm; vJvS,ftoHk;jyKjcif; udk 
oHk;pGJaeNyD;jzpfonf/ aemfa0EkdifiHonf avxefonfhumvrsm;wGif ydkvQHonfhavpGrf;tifudk odrf;qnf;xm;NyD; avtm;avsmhenf;onfhumvrsm;wGif 
'def;rwfEkdifiHodkYvQyfppf"mwftm; wifoGif; onf/ pGrf;aqmif&nfjr§ifhaps;uGufESifh vdktyfcsufwHkYjyefrIonfvnf; pGrf;tifu@\ tusKd;oufa&mufrIudk 
wdk;wufap&ef ulnDay;onf/ 

aepGrf;tifESifhavpGrf;tifrsm;onf xda&mufNyD; tuefYtowfr&Sdonfh pGrf;tifrsm;udk axmufyHh&eftvm;tvm&SdaepOfwGif ¤if;wdkYudkjzefYjzL;&eftwGuf 
vQyfppf"mwftm;BudK;\ 0efqHhEkdifrIyrmPudk uefYowfxm;onf/ uRefkyfwdkY\ vuf&Sd"mwftm;vdkif;wGif yg0ifzGJUpnf;xm;aom tpdwftydkif;rsm;onf ¤if;wdkYudk 
yhHydk;xm;onfh t&if;tjrpftvdkuf ajymif;vJrI\ owfrSwfxm;onfhyrmPwpfckudkom udk,fwG,fajz&Sif;Ekdifonf/ tBuD;pm;"mwftm;vdkif;jzpfap? a'oqdkif&m 
vdkif;jzpfap tEÅ&m,f&Sdonfh "mwftm;w[kefxdk;jrifhwufvmrIudk a&Smif&Sm;&eftwGuf vQyfppfAdkYtm;ESifh MudrfEIef;wnfNidrfrIudk xdef;odrf;&efvdktyfNyD; 
vdktyfcsuftjrifhqHk;udk jznfhqnf;ay;Ekdifonfh pGrf;&nfvdktyfonf/ ,aeYtcsdefwGif uRefkyfwdkYü vQyfppf"mwftm; tjrJwrf;ay;a0a&; (odkYr[kwf “Base Load”) 
udkaxmufyHh&ef tcsdefwdkif;tvkyfvkyfaeonfh txl;ojzifh ausmufrD;aoG;ESifh a&tm;vQyfppfuJhodkYaom Power Station ("mwftm;ay;puf½kHk) tcsKdU&Sdonf/ 
jyefjynfhjrJpGrf;tif yhHydk;rIjrifhwufvmonfhtcgwGifvnf; ,if;"mwftm;ay;puf½kHrsm;udk ½kd;&Sif;pGmydwfEkdifrnf r[kwf[k qdkvdkjcif;rSm pGrf;tifudk pGefYypf&ef 
oGm;Ekdifonf[k qdkvdkygonf/

jrefrmEkdifiH\ vQyfppf"mwftm;uGef&ufonf vmrnfhq,fpkESpftwGif; enf;ynmESifh "mwftm;vdkif; pDrHcefYcGJrIwdk;wufvmjcif;rSwqifh trsKd;rsKd;aom 
pGrf;tift&if;tjrpfrsm;rS &&Sdonfh vQyfppf"mwftm;pkpkaygif;\ tenf;qHk; 54% udk &,lEkdifrnf[k pOfqufrjywfpGrf;tif\ tem*wfjzpfEkdifajcrS cefYrSef;onf/ 
tjcm;aom 46% onf ajymif;vJrIenf;yg;onfh t&if;tjrpfrsm;jzpfonfh ZD0j'yfxk? pGrf;tifodkavSmifrIyg0ifonfh CSP? a&tm;vQyfppfESifh tenf;i,frQaom 
ajratmuftylpGrf;tifESifh Ocean Power wdkYrS &&Sdrnfjzpfonf/ "mwftm;vdkif;udk pDrHcefYcGJ&ef ta&;BuD;qHk;aom ajz&Sif;enf;tcsKdUrSm vdktyfcsufwHkYjyefrIvkyf&yf? 
a&tm;vQyfppfqnfwrHrsm;wGif odkavSmifodrf;qnf; xm;jcif;rsm;? buffx&DodkavSmifrI? tylpGrf;tifodkavSmifxm;rI (Oyrm Molten Salt udktoHk;jyKxm;onfh 
CSP) ESifh tat;pGrf;tifodkavSmifxm;rI (Oyrm at;cJjcif;enf;vrf;pOfrsm;twGuf a&cJudkodkavSmifxm;jcif;) wdkYyg0ifonf/

tBuD;pm; “Super” ESifh “ Smart” "mwftm;vdkif;rsm;udk aygif;pyfjcif;onf t"dujzpfonf/ pGrf;tifvdktyfcsufpDrHcefYcGJrIudk ulnD&ef"mwftm;ukrÜPDrsm;ESifh 
oHk;pGJolrsm;onf pGrf;tifaxmufyHhrIESifh ywfoufonfhtcsuftvufrsm;ESifh aps;EIef;rsm;udk &&Sdvdrhfrnf/ ½kd;&Sif;pGmyif avrsm;wdkufcwfcsdef (odkY) aeomonfh 
tcsdefrsm;wGif t0wfavQmfpufrsm;toHk;jyK&mwGif ydkrdkaps;oufomvmrnf/ "mwftm;axmufyHhrIudk jynfhjynfh00&&Sdaomtcg tdrfaxmifpkrsm;? ½kH;rsm; (odkY) 
puf½kHrsm;onf pdwfcs&onfh toHk;taqmifrsm; (odkY) vkyfief;pOfrsm;udk tvdktavsmufpDrHcefYcGJ&ef smart Meter rsm;udk wyfqifvdrfhrnf/ um;bufx&Drsm;udk 
tm;oGif;&efESifh [dkufx½kd*sifavmifpmrsm;udk xkwfvkyf&efyhHydk;rIonf vdktyfcsufudkausmfvGefygu uRefkyfwdkYonf tBudrf\ tm;omcsufudkvnf; &&SdEkdifonf/

jyefjynfhjrJpGrf;tifrsm;? 
vQyfppf"mwftm;oHk;pepfodkY 

ul;ajymif;jcif;? "mwftm;vdkif; 
uGef&ufESifh odkavSmifrI
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jrefrmEkdifiHwGif BuD;rm;aom vlOD;a&tydkif;onf t"du"mwftm;vkdif;ESifh 
qufoG,frI r&Sdao;yg/ wcgw&HwGif A[dk"mwftm;vdkif;omru 
a'oqdkif&m "mwftm;vdkif;udkvnf; qufoG,fxm;rIr&Sdyg/ BuD;rm;onf 
(odkY) ao;i,fonfjzpfap oHk;pGJolrsm;odkY taumif;qHk;enf;vrf;jzifh 
vQyfppf"mwftm;yHYydk;&ef aqG;aEG;rIrsm;udk wpfurÇmvHk;ESifh a'owGif;wGif 
jyKvkyfaejuonf/ aepGrf;tifESifh buffx&Dukefusp&dwfrsm; 
jrefjrefavsmhusvmjcif;udk ydkrdkMumjrifhpGm &Sif;&Sif;vif;vif; jzwfawmufjcif; 
r&Sdawmhjcif;aMumifh A[dk"mwftm;vkdif;udk wdk;csJUjcif;onf jyefvnfjynfhjrJ 

pGrf;tifxkwfvkyfrI t&if;tjrpf ta&mtaESmrsm;udk odkavSmifrIpepfyg0ifonfh off-grid? standalone (odkY) micro, 
mini ESifh meso "mwftm;vdkif;rsm; wpdwfwa'otjzpf &if;ESD;jr§KyfESHrIxufydkNyD; ukefusp&dwfxda&mufvdrfhrnf/ 
pufrIvkyfief; qdkif&muRrf;usifolrsm;\ ppfwrf;wpfcktay:wGif tajccHNyD; aemif 5 ESpfwGif Lithium-ion 
odkavSmifrIyrmP ysrf;rQaps;EIef;onf 47% usqif;rnf[k cefYrSef;xm;ygonf/ 

bufx&Dudk enf;rsKd;pHkjzifh toHk;jyKvmEkdifrnfjzpfygonf/ pOf;pm;Bunfhygu vQyfppfum;rS bufx&Donfvnf; 
tdrf"mwftm;vkdif;ESifh csdwfqufvmEkdifygrnf/ xkdodkYcsdwfquf tokH;jyKjcif;jzifh jzefYa0okdavSmifrIESifh 
"mwftm;vkdif;pDrHcefYcGJrI (distributed storage and grid management) ukd taxmuftuljyKaprnf jzpfonf/

uHkkvHkkjynfh0aom jznfhwif; vQyfppfpGrf;tif (Substantial electricity off take) ESifh vQyfppfpGrf;tif vkdtyfcsuf 
jrifhrm;jcif;tcsufwkkdYukd A[dkkpGrf;tifjzefYjzL;jcif;pepfrSomvQif &&SdEkdifrnf[k wxpfcsxifjrif,lqxm;jcif;rSm jzpfEkdifajc 
enf;yg;vmNyDjzpfonf/ tdrfokH; qkdvmpepfrsm;onf enf;ynm ykdrdkkjrifhrm;vmrnfjzpfí pGrf;aqmif&nfonfvnf; 
jrifhrm;vmum tdrfokH;ypönf;rsm; (Oyrm/ / DC wDADrsm;? pGrf;tm;jrifha&cJaowåmtao;rsm;) ukd tqifajy 
vG,fulpGm ykdrdkkaxmufyHay;Ekdifrnf jzpfonf/ tvwfpm;ESifh tao;pm;"mwftm;vkdif; (micro and mini-grid) 
rsm;vnf; wdkk;wufus,fjyefYvmí puf½kHkrsm;ESifh tao;pm;vkyfief;rsm;ukd vQyfppf"mwftm; jzefYjzL;csdwfqufay;Ekdif 
rnfjzpfonf/ BuD;rm;us,fjyefYaom vQyfppf"mwftm;vkdif;rsm; tcsdefESifhwajy;nD jzpfay:vmap&ef xkduJhodkYaom 
tao;pm; tvwfpm; "mwftm;vkdif;trsKd;tpm;rsm;ukd pepfwus pDrHcefYcGJxm; &&efvdkygonf/ þonfrSmvnf; 
pOf;pm;&rnfhtcsufyif jzpfonf/ xkdtao;pm;ESifhtvwfpm; "mwftm;vkdif;rsm;ukd ESpf&Snfvrsm;wkkdifatmif 
tcsdef,lcsdwfqufí rDqkdvkdif; (meso-grids) rsm; jzpfay:apum vuf&Sdwnfaqmufxm;aom r[m"mwftm;vkdif; 
(national gird) ESifhwGJzuftokH;jyK csdwfqufEkdifrnfjzpfonf/ odkYjzifh AkdYtm;jrifhxkwfvkyfjzefYjzL;Ekdifaom 
tajccHtaqmufttkH wnfaqmuf&mwGif oD;oefY&if;ESD;jr§KyfESHjcif;xuf ykdítukkeftusoufomaprnfjzpfonf/ 
xkdokdY vkyfaqmifjcif;jzifh r[mvQyfppf"mwftm;vkdif;rsm; tajccHtqifhrS zGHUNzdK;wnfaqmufNyD;pD;onftxd 
vkyfaqmifaep&mrvkdyJ jynfolvlxk\ vQyfppf"mwftm;vkdtyfcsufukd ykdrdkkvG,fulvQifjrefpGm 
jznfhwif;ay;Ekdifrnfjzpfonf/

jyefjynfhjrJpGrf;tif toHk;jyKjcif;tm;jzifh vkyfaqmifEkdifpGrf;rsm;jym;vmonfESifhtnD aemifvmrnfh 
ESpfaygif;rsm;pGmtwGuf qkdvmtajccH bufx&Drsm;onfvnf; "mwftm;vkdif;rsm;xufykdí aps;EIef; 
oufomvmEkdifayonf/ jzpfEkdifajc&Sdonfrsm;ukd csifhcsdefEIdif;q&efvkdtyfí t&if;tESD;BuD;rm;aom A[dkk"mwftm;vkdif; 
wpfckxJukdom &ifESD;jrKyfESHrnfqkdygu tcsdefMumvmonfESifhtrQ xda&mufrIenf;um aemif&mpkESpf 
wpf0ufa&mufonfhwdkkif vdyfcJwnf;vnf; tajctaeodkY a&muf&SdoGm;Ekdifygonf/ uREkfyfwdkY tjrJowdjyK&rnfrSm 
tcsKdUaomEkdifiHrsm;wGif Oyrm MopaMw;vsEkdifiH\ ae&mtcsKdUwGif&Sdaom pD;yGm;a&;udpöörsm;ü EkdifiHawmf"mwftm;vkdif;rS 
tqufjywfum aps;EIef;oufomaom qkdvmokdavSmifrIpepfudpö&yfrsm; &SdESifhaeNyD;jzpfonfukd awGU&Sd&jcif;yif 
jzpfonf/

uREkkfyfwdkYwpfurÇmvHkk;odkY axmufyHhay;aeaom vQyfppfuGef&ufpepfonf 20 &mpkESpf\ tBuD;rm;qHkk; 
tif*sifeD,menf;ynmrsm;xJrS wpfcktygt0ifjzpfonf/ uREkkfyfwdkY qufvufvkyfaqmif&rnfrSm 21 &mpkESpf\
taumif;qHkk;jzpfap&ef enf;ynmtqifhjr§ifhwifjcif; odkYr[kwf vmrnfhq,fpkESpftwGif; tpm;xkd;ajymif;vJ 
wyfqifay;jcif;rsm;yifjzpfonf/

vQyfppf"mwftm;xkwfvkyfjcif;udk 
jzefYa0rSmvm; (odkY) 
A[kdrSmxm;rSmvm;
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yy tpdkk;&tzGJUtpnf;rS 2016 Zefe0g&DvwGifxkwfjyefaom Energy 
master plan ukdjyefvnf okH;oyfí pGrf;tifxdef;odrf;xm;Ekdifjcif;? 
jyefvnfjznfhwif;Ekdifjcif; tcef;u@udkjr§ifhwifjcif;ESifh A[dkkpepfESifh 
jzefYa0"mwftm;vkdif;pepfwdkkYukd ykdí tcsdK;nDrQpGm wdkk;wufatmif 

vkyfaqmifoifhygonf/ jrefrmh Energy master plan ESifh EkdifiHawmftwGuf &nf&G,fxm;aom pGrf;tifjzefYjzL;jcif; 
tpDtpOfwdkYukd aygif;pyfjcif;jzifh EkdifiH\&nfrSef;csufyef;wkkdifukd umAGef 'kkdifatmufqkd'f"mwfaiGUavQmhcs&if; 
atmifjrifpGm avQmufvSrf;Ekdifrnfjzpfonf/

yy rsKd;qufopfwpfckwGif t&if;tESD;rsm;jym;pGm tvGeftuRH &if;ESD;jrKyfESHrIrsKd;rjzpfap&ef BuD;rm;uGef&ufESifh 
jyefvnfjznfhwif;Ekdifaom jzefYa0"mwftm;vkdif;pepf (Large-scale and distributed renewable 
power) ukd tvsiftjref wnfaqmuf&ef vkdtyfvsuf&Sdygonf/ tqHkk;pGeftm;jzifh pGrf;tifudk 
Mum&Snfxdef;odrf;xm;Ekdifjcif;r&Sdaom ausmufrD;aoG;"mwftm;ay;puf½kHkrsm;? BuD;rm;aoma&umwmrsm;? 
"mwftm;vkdif; tajccHtaqmufttkHrsm;onf q,fpkESpfMumvmonfESifhtrQ "mwfaiGUxkwffvTwfrI 
ykdrdkkrsm;jym;vmum pD;yGm;a&;&yfwefY oGm;apEkdifygonf/

yy jyefjynfhjrJpGrf;tif (renewable energy) twGuf zGJUpnf;yHkk rl0g'wpfck vkdtyfygonf/ xkdrl0g'wGif 
RE pDrHudef;rsm;? EkdifiHawmf "mwftm;vkdif;csdwfqufrIrsm;? tcGefEIef;xm;pepfrsm;twGuf 
vkyfief;vkdifpifay;Ekdifaom pepfwpfckyg0if&ef vkdtyfonf/ xkdpepfonf urÇmay:wGif vuf&SdtokH;jyKaeaom 
tcGefEIef;xm;owfrSwfjcif;rsm;? rDwmtokH;jyKjcif;rsm;? avvHpepfrsm; ponfwdkYay:wGif tajccHoifhygonf/ 
owdjyK&rnfrSm wcsKdUaom pDrHcsufrsm;rSm BuD;rm;xkwfukkefuGef&uf (large-scale production) rsm;ESifh 
ykdrdkkukdufnDí wcsKdUrSm jzefYa0pepf (distributed system) rsm;ESifhukduffnDygonf/ pDrHudef;twGuf 
avQmufxm;rIrsm; (Oyrm? twnfjyKcsufavQmufxm;jcif;? vkdifpifESifhrSwfyHkkwifxkwf,ljcif;? tcGefESifh*sLwDcrsm; 
wGufcsufjcif;ESifh pnf;usyfjcif;? (ajzavQmhay;jcif;ESifh >cif;csufrsm;tygt0if)tcGefEIef;xm; pepfrsm;tm; 
jynfolrsm;od&SdEkdif&ef wduspGmazmfjy&ef vkdtyfygonf/ xdkYtjyif "mwftm;xkwfvkyfolrsm;twGuf vkyfief;vHkkjcHKrI 
(odkYr[kwf w&m;0ifa&mif;cscGiffh) tm;vnf; wduspGm azmfjy&efvkdtyfonf/ Oyrm? EkdifiHawmf"mwftm;vkdif;tm; 
wcsKdUaoma'orsm;odkY csdwfquf&mwGif a'ocHvQyfppfxkwfvkyfa&mif;csol IPP rsm;rSvnf; "mwftm;0,f,lrI 
oabmwlnDcsuf (Power Purchase Agreements) ukd vufrSwfxkd;Ekdifaom tcGifhta&;&Sd&rnff/

yy jyefjynfhjrJpGrf;tifrl0g'rsm; (Feed-in tariffs) ESifh tcGefEIef;xm; owfrSwfaumufcHjcif; (net metering) rsm;onf 
tBuD;pm;ESifh tao;pm; vQyfppfokH;pGJolrsm;tm; jyefvnfjynfhjrJ pGrf;tifxkwfvkyfrIwGif &if;ESD;jr§KyfESHatmif 
tm;ay;Ekdifaom ta&;ygt&ma&mufonfhtcsuf jzpfonf/ xkdif;? tdE´d,? w½kkwf? zdvpfykdifuJhodkYaom 
EkdifiHrsm;wGif xkdrl0g'rsm; (feed-in tariff and net metering) pepfrsm;ukd wGifus,fpGmtokH;jyKaeNyD; jzpfonf/ 
tao;pm;"mwftm; xkwfvkyfolrsm;? tvGefyrmPenf;pGmxkwfvkyfolrsm; vQyfppf"mwftm; wkkduf½kdufa&mif;cs 
Ekdifap&ef pGrf;tifrl0g'rsm;tm; xdef;n§day;&efvkdtyfonf/ xkdokdYjzifh "mwftm;0,f,lrI oabmwlnDcsufrvkdyJ 
pGrf;tifjznfhwif;ay;Ekdifrnfjzpfonf/

yy jynfhvnfjynfhpGrf;tifZkkefrsm; pDrHay;jcif;tm;jzifh ukd,fykdifvkyfief;pkrsm;tm; pDrHudef;ajrae&mrsm; 
tokH;jyKrItwGuf ulnDay;Ekdifrnfjzpfonf/ tpdk;&onfvnf; RE pDrHudef;rsm;twGuf 
tem*wf"mwftm;vkdif; csdwfqufrItpDtpOfrsm;ukd aMunmEkdifrnfjzpfNyD; ukkrÜPDrsm;rSvnf; "mwftm;vkdif; 
avQmufxm;Ekdifvmrnfjzpfonf/ "mwftm;vkdif;topfrsm;tm; ckdifrmaom "mwftm;vkdtyfcsufrsm;ay: rlwnfí 
pDrHa&;qGJEkdifrnfjzpfonf/ þodkYtm;jzifh vHkkavmufaom"mwftm; okdavSmifrIrsm;ESifh pGrf;tm;jynfh"mwftm; 
csdwfqufrIrsm;ukd jzpfay:vmapEkdifonf/

yy EkdifiHwpf0ef; vsifjrefpGmwdkk;wufvmrIESifh tpdkk;&opfajymif;vJjzpfay:vmrIwdkYonf vQyfppfu@wGif 
ykdrdkk&if;ESD;jr§KyfESHvmEkdifacs&Sdonf/ (Greacen, 2014). PPA \ tajctaewpfckjcif; ay:wGif yg0ifjcif;onf 
MOEP Xmetm; t"duvTrf;rdkk;oGm;Ekdifonf/ xkdtpm; ajymif;jyefavvH (reverse auction) t& aps;EIef;ESifh 
MumcsdefowfrSwfcsufxm;aom w&m;0ifpmcsKyfyHkkpHjzifh pHowfrSwfxm;Ekdifaom PPA taejzifh tcsdefMumjrifhpGm 
n§dEIdif;rIrsm; vkdtyfrnfr[kwfyg/ r[m"mwftm;vkdif; (National grid) rS"mwftm;0,f,ljcif; odkYr[kwf 
a'otvkduf "mwftm;0,f,ljcif;ukd wdusjywfom;pGm cGJjcm;xm;jcif;? xdkYtjyif okH;pGJoltrsm;tjym;onf 
vQyfppf"mwftm; xkwfvkyfolrsm;ESifh oabmwlnDcsufpmcsKyf (PPA) wdkkuf½kdkuf vuffrSwfa&;xkd;Ekdifatmif 
tcGifhtvrf;ay;jcif;jzifh pHowfrSwfcsufukd pOf;pm;oifhonf/

yy tzGJUtpnf;qkdif&m rlabmifonfvnf; EkdifiHawmfvkyfief;ESifh ukd,fykdifvkyfief; vkyfaqmifolrsm;Mum; 
tjiif;yGm;rIrsKd;rjzpfap&ef w&m;rQwaom wnfaqmufyHkkxnfhoGif;oifhonf/ txl;ojzifh t"dyÜg,ff 
aumuf,ljcif;ESifh pnf;rsOf;tokH;csrIMum; oabmrwlnDrI jzpfay:jcif;wdkYyifjzpfonf/

uREkkfyfwdkYbmqufvkyfrnfenf;/
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yy vQyfppf"mwftm;pepfrsm;odkY ajymif;vJ&mwGif A[dkk"mwftm;jzefYjzL;ay;pepf (central grid expansion) 
onfom taumif;qHkk; ajz&Sif;csufjzpfonf[k ,lqxm;ír&ay/ jzefYa0pepf (distributed solutions) 
onfvnf; vsiffjrefpGmwnfaqmufEkdifí jrifhrm;vmaomvkdtyfcsufukd aps;EIef;oufompGmjzifh 
jznfhqnf;ay;Ekdifrnfjzpfonf/

yy vuf&SdESifh topfjzpfay:vmonfh tao;pm;ESifh tvwfpm;"mwftm;vkdif; (mini and micro-grid) 
rsm;twGuf pHEIef;xm;rsm;ESifh vrf;ñTefcsufrsm;vkdtyfonf/ jrefrmEkdifiH tESHYtjym;wGif tao;pm;ESifh 
tvGefao;i,faom ukd,fykkdifvQyfppfxkwfvkyfonfh tao;pm;ESifh tvwfpm; "mwftm;vkdif;rsm;&Sdaeonf/ 
odkYaomfvnf; vrf;ñTefcsufrsm; pnf;urf;rsm; r&SdMuaomaMumifh "mwftm;wyfqifxkwfvkyfrIykdif; 
tvGeftm;enf;aeao;onf/ pHcsdef pHEIef;owfrSwfjcif;jzifh pD;yGm;a&;&IaxmifhwGifomru vlrIa&;&Iaxmifh 
wGifvnf; enf;ynmrsm;? pnf;urf;rsm; yg0ifvmrnfjzpfonf/ jrefrmEkdifiH\ 70 &mckdifEIef;aomvlxkrSm 
vQyfppf"mwftm; csdwfqufxm;rIr&SdyJ xkdpHcsdefpHEIef;onfom vlxkrSDcdkktm;xm;&mESifh wykdifwEkdif vQyfppf&&Sd&ef 
a&SUaqmifvrf;jyay;rnfjzpfygonf/

yy "mwftm;vkdif;tajccHpepf wnfaqmufjcif;ESifh "mwftm;xkwfvkyfrI t&nftaoG;aumif;rGefap&ef 
enf;ynmvrf;ñTefcsufrsm;ESifh pnf;urf;owfrSwfcsufrsm;ukd azmfaqmif&rnf/ xkdodkYjzifh rsm;jym;aom 
IPP rsm;? SPP rsm;? VSPP rsm; ra0;aomtem*wfwGif ay:xGufvmrnfjzpfonf (Greacen, 
2014)/ t&nftaoG;jrifhrm;aom vQyfppf"mwftm;jzifh pufrIZkefvkyfief;rsm; tqifajyacsmarGUpGm 
vnfywfapEkdifouJhokdY vlaerIywf0ef;usifae&mrsm;wGif wnfNidrf tm;xm;EkdifaompGrf;tif (stable and 
reliable power) axmufyHhay;Ekdifrnf/ qkdvkdonfrSm tdrfokH;vQyfppfud&d,mrsm; Mum&SnfcHí vQyfNidrfpuf 
(voltage stabilizers) uJhokdYaompufrsm; vkdtyfawmhrnfr[kwfyg/

yy vQyfppfuGef&ufjzefYum;í xkwfvkyfrIA[dkkcsufrS okH;pGJrIA[dkkcsufokdY jzpfEkdiforQ xda&mufrI &SdEkdif&ef 
wdkif;jynfrsm;tm;vHk; twlwuG yl;aygif;vkyfaqmif&efvkdtyfygonf/ EkdifiHwum uGef&ufrsm;rSvnf; 
geothermal, stored CSP, hydro, biomass uJhokddU yHkkrSefpGrf;tift&if;tjrpfrsm;rS axmufuefay;xm;aom 
trsKd;tpm;rwlnD "mwftm;pepf (Oyrm solar PV odkYr[kwf wind) wdkkYukd vkdovkdxdef;n§dí 0,fvkdtm;ukd 
jznfhwif;ay;Ekdif&ef tultnDay;rnfjzpfonf/ 

yy uREkkfyfwdkY pGrf;tifvkdtyfcsufukd pDrHcefYcGJEkdif&ef ao;i,faom"mwftm;vkdif; (small grid) rsm;tm; 
tcsdefrSD&ifESD;jrKyfESHí trsKd;tpm;rwl A[dkkpepfr[kwfaom pGrf;tift&if;tjrpf (variable and decentralilzed 
sources) rsm;rS "mwftm;yrmP rsm;jym;vmap&efvnf; vkyfaqmif&efvkdtyfonf/ xkdokdYvkyfaqmifjcif;jzihf 
ukrÜPDrsm;rS 0,fvkdtm;ESifh xkwfukkefukd ykdínDñGwfrQwEkdifaprnfjzpfNyD; okH;pGJolrsm;tm;vnf; vQyfppfokH;pGJrI 
a&G;cs,fp&mrsm; ykdí &&SdvmEkdifrnfjzpfonf/

yy vQyfppf"mwftm;avvGifhrIr&Sdap&efESifh qif;&Jom;jynfolrsm; yHkkrSefaps;jzifh okH;pGJEkdifap&ef okH;qGJcEIef;xm;rsm; 
jyefvnfokH;oyf&ef vkdtyfonf/ vuf&Sdtm;jzifh vlxkokH;pGJcEIef;xm; jrefrmusyfaiG 35 usyfjzifh wpfvvQif 
100 kwh owfrSwfxm;onf/ vltrsm;pkrSm okH;pGJc ykdrdkkay;EkdifMuaomfvnf; olwdkkY\okH;pGJrIyrmPtm;vHkk;ukd 
xkdEIef;xm;ESifhyif &,lokH;pGJvsuf &Sdonf/ 'kkwd,owfrSwf aps;EIef;rSmvnf; jrefrmusyfaiG 50 usyf jzpfojzifh 
tvGefenf;yg;ygonf/ xkdaxmufyHhaiGonf tpdkk;&\t&if;tjrpfrsm;ukd ,dkkzdwfapí csrf;omaomrdom;pk 
rsm;ukdvnf; pGrf;tifacRwmap&ef tm;ray;yg/ avat;ay;pufrsm;ukd jywif;aygufzGifhí tjrJwap 
zGifhxm;wwfMuonf/ vQyfppfcrSm wykdifwEkdifaps;EIef;jzpf&rnf/ okdYaomf EIef;xm;enf;yg;jcif;onf 
"mwftm;avvGifhrItwGuf taxmuftulrjzpfap&/ csrf;omaom rdom;pkrsm;rS EIef;xm;ykday;jcif;jzifh 
tusKd;tjrwfr&aom qif;&Jom;vlxk\ vQyfppfokH;pGJEkdifrIukd axmufyHhay;Ekdifrnfjzpfonf/ atmufyg OyrmrSm 
oD&dvuFmEkdifiH\ vQyfppfokH;pGJrIEIef;xm;rsm;jzpfonf/
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By Sri Lanka’s Electricity Act 2009, the Public Utilities Commission set electrical tariffs and charges for the 
domestic residential sector in the form of Incremental Block Tariffs (PUCSL, 2009)

Tariff Category
Domestic (30 day period)

Unit Charge
(per kWh)

Fixed Charge
(LKR/kWh)

LKR US$ LKR US$

Up to 30 units 3.00 0.02 60.00 0.42

31 to 60 units 4.70 0.03 90.00 0.63

61 to 90 units 7.50 0.05 120.00 0.83

91 to 180 units 16.00 0.11 180.00 1.25

181 to 600 units 25.00 0.17 240.00 1.67

Above 600 units 30.00 0.21 240.00 1.67

yy aeYwpfaeY\ tcsdeftwkkdif;twmtvkduf reuf^n okdYr[kwf ykdí oifhwifhavsmufywfaom 
tcsdefykdif;EIef;xm;rsm;ay: rlwnfí rwlnDaomEIef;xm;rsm; owfrSwfay;Ekdifonf/ xkdenf;onf 
vQyfppfvkdtyfcsufrsm;í axmufyhHay;EkdifrIenf;yg;aecsdefwGif okH;pGJrIacRwmEkdifap&ef tm;ay;ouJhodkY 
vkdtyfcsufenf;yg;í xkwfvkyfrIrsm;jym;aecsdefwGifvnf; okH;pGJrIrsm;jym;Ekdifap&ef tm;ay;apEkdifonf/ 
xkdtcsufonf rsKd;rwl pGrf;tiftrsm;tjym; okH;pGJaecsdefwGif tvGefta&;BuD;onf/ trSefwu,fwGif 
EkdifiHtawmfrsm;rsm;rSm vQyfppfokH;pGJrItwGuf aeY^n vQyfppfEIef;xm;rsm; owfrSwfxm;Buonf/ (Oyrm? tdE´d,)/ 
MopaMw;vsuJhodkY wcsKdUEkdifiHrsm;onfvnf; xkddokdYrwlnDaom EIef;xm;rsm; owfrSwfusifhokH;MuNyD;jzpfonf/

yy 2050 jynfhepfa&mufvQif wpfurÇmvHkk;&Sd um;rsm;? &xm;rsm;tm;vHkk; vQyfppf"mwftm;jzifh armif;ESifoifhonf/ 
uREkkfyfwdkkY pnf;urf;csufrsm; &if;ESD;jrKyfESHrIrsm; vkdtyfí qkkaMu;aiGrsm;jzifh xkwfvkyfolrsm; okH;pGJolrsm;ukd 
vQyfppfum;rsm; tokH;jyKap&ef tm;ay;&efvkdtyfonf/ bufx&Denf;ynm wkd;wufvmjcif;uyifvQif 
vQyfppf&xm;rsm; oabmFrsm;yif ajy;qGJEkdifonfxd jzpfay:apEkdifrnf/ okdYaomf okkawoeESifhzGHUNzdK;rIukd 
tckcsufcsif;yif vkdtyfygonf/

Off-peak Electricity

off-peak electricity qdkkonfrSm rwlnDaomEIef;xm;rsm;udkk owfrSwftcsdefrsm;twGif; toHkk;jyKEkkdif&ef 
rwlnDatmif owfrSwfxm;jcif; jzpfonf/ xkdEIef;xm;onf t"dutm;jzifh aetdrfrsm;ESifh vkyfief;rsm; 
vQyfppfoHkk;pGJrIenf;yg;csdefwGif aps;oufomatmif avsmhaps;EIef;xm;rsm;jzifh vQyfppfuGef&uf jynfhusyfrIr&Sdap&ef 
owfrSwfxm;onf/ yHkkrSeftm;jzifh off-peak tcsdefrsm;udkk nbufESifh ½kH;ydwf&ufrsm;wGif owfrSwfxm;onf/ 
odkYaomfvnf; wkkdif;jynftvkkduf ae&ma'otvkkduf rDwmtrsKd;tpm;tvkkduf uGJjym;Ekkdifonf/ (Energy Australia, 
2016)
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rJacgifa'owGif vQyfppf"mwftm;udk rsm;jym;aomEkdifiHrsm;onf 
wifydkYa&mif;cs&aom xkwfukkefypönf;[k ,lqBuonf/ vmtdkkEkdifiHonf 
xkdif;EkdifiHodkY ol\BuD;rm;aom a&tm;vQyfppf"mwftm;ukd 
wifydkYa&mif;csonf/ jrefrmEkdifiHonfvnf; xkdodkYwifydkYa&mif;csrnfh 
ta&;BuD;aom tvm;tvm&Sdrnf[k ,lq&onf/

wpfEkdifiHESifhwpfEkdifiH vQyfppfzvS,fjcif;ukd xkdEkdifiHrsm;tcsif;csif; 
pD;yGm;a&;t&aomfvnf; aumif;? ywf0ef;usift& aomfvnf;aumif; 
tusKd;r,kkwfEkdifygu tm;ay;oifhygonf/ "mwftm;vkdif;twGif; 

rwlnDaompGrf;tifaygif;pyfrIrsm; jzpfxGef;vmEkdfifonf/ qkdvm? av ESifh a&tm;vQyfppfrsm;ukd aygif;pyfEkdifrnf/ 
rJacgifa'otwGif; aeylcsdef avjyif;csdefaeYrsm;wGif a&tm;vQyfppfonf odrf;qnf;xm;Ekdifrnf/ ajymif;jyeftm;jzifh 
rdkk;&Gmcsdef avrwdkufcsdefrsm;wGifvnf; xkd okdavSmifpGrf;tifukd jyefvnftokH;csEkdifrnf/ em&Dtvkdufaomfvnf;aumif;? 
&moDtvkdufaomfvnf;aumif; tcsdeftuefYtowfay: rlwnfí xkduJhokdY jzpfapEkdifygonf/

2025 jynfhESpfa&mufvQif BuD;rm;us,fjyefYaom qkdvmESifh avtm;vQyfppfxkwfvkyfaom 
v,fuGif;rsm;onf a&tm;ESifh ausmufrD;aoG;"mwftm; xkwfvkyfaompuf½kHkrsm;ESifh ,SOfNydKifum 
aps;EIef;ykddrdkkoufomoGm;Ekdifajc&Sdonf/ qkdvkdonfrSm a&tm;ESifhausmufrD;aoG;pGrf;tif wifoGif; aeaom 
EkdifiHrsm;yifvQif aqG;aEG;yGJrsm; jyefvnfjyKvkyfíaomfvnf;aumif; olwdkY\ oabmwlpmcsKyf (PPA) 
ukdjyefvnf oufwrf;rwdkk;awmhaomfvnf;aumif; jzpfEkdifygonf/ tb,faMumifhqkdaomf olwdkYonf 
qkdvmESifh avtm;rS&aompGrf;tifukd ykdrdkkxkwfvkyfí a&tm;ESifhausmufrD;aoG;wdkYxuf ykdrdkkoufomaom 
avESifh qkdvmpepfrsm;ukd xkwfvkyfolrsm;ESifh PPA pmcsKyf csKyfqkdMuawmhrnf jzpfonf/ 10 ESpfwm 
Mumjrifhonftxd jyefvnfay;qyf&aom BuD;rm;onfh ausmufrD;aoG;ESifh a&tm;puf½kHkwnfaqmufjcif;rsm;ukd 
jyefvnfokH;oyf&efvGefpGmrS ta&;BuD;ygonf/

a'owGif; t&if;tjrpfrsm; aysmufqHkk;&yfwefYoGm;Ekdifonftxdjzpfay:apEkdifum 'DZ,f? a&tm;? *ufpf 
ESifhausmufrD;aoG;puf½kHkrsm; t½IH;tjrwf wGufcsufEkdifjcif;r&SdrD xkdt&if;tjrpfrsm; aps;uGuftwGif; 
tqrwefwefzkd;owfrSwfjcif;cH&Ekdifonf/ Oa&mya'owGif *ufpfESifh ausmufrD; aoG;puf½kHkrsm; xkduJhokdY jzpfaeonf/ 
ausmufrD;aoG; odkYr[kwf a&tm;vQyfppftajccHí "mwftm; xkwfvkyfaomEkdifiHrsm;&Sd vQyfppfaps;uGufonf 
wjcm;EkdifiHrsm;xuf ykdrdkkaps;BuD;aeum ,SOfNydKifrIESifh ywf0ef;usifqkkdif&m *kPfodu©mrsm;usqif;aeNyDjzpfonf/ 
xkdYaMumifh rmpwmpDrHudef;a&;qGJvQif aomfvnf;aumif; "mwftm;r[mAsK[mrsm; 
csrSwfwnfaqmufvQifaomfvnf;aumif; xkdtcsuf ukd owdjyK&rnf/

yy vQyfppfpGrf;tif oGif;ukkefxkwfukkefjyKvkyfaom EkdifiHrsm;\
tjzpftysufrsm;ukd tajccHí pD;yGm;a&;tvm;tvmaumif;aom 
vQyfppfwifydkYjcif; r[mAsL[mukd *½kkwpdkkufavhvm okH;oyfjcif;jzifh 
a'ot&if;tjrpfrsm; aysmufqHkk;&yfwefYoGm;Ekdifajcukd avsmhenf;oGm;ap 

Ekdifonf/

yy avtm;ESifh qkdvmenf;ynmrsm;aygif;pyfxm;aom pGrf;tifenf;ynmrsm; uGJjym;jcm;em; pGmaygif;pyfxm;jcif;onf 
enf;ynmwpfckESifhwpfck aygif;pyfzvS,fcGifh&í jzpfay:vmEkdifrnfh tEÅ&m,frsm;ukd avQmhcsay;Ekdifvdrfhrnf/ 
a'owGif; ajcmufaoGU&moDwGif a&tm;vQyfppf xkwfvkyfjcif; wpfckxJom jzpfapEkdifrnfr[kwfyg/

yy uGJjym;aom jyefjynfhjrJpGrf;tifenf;ynmrsm; jzpfxGef;vma&;ESifhywfoufí "mwftm;vkdif; xkwfvkyfolrsm;Mum; 
a'owGif;aqG;aEG;yGJrsm; jyKvkyfjcif;onf wdkkif;jynf wpfckESifhwpfcktMum; taumif;qHkk;pGrf;tif zvS,fEkdif&ef 
vkdtyfaom "mwftm;vkdif;rsm; wdkk;wufjzpfxGef;vma&;twGuf tultnDjzpfapygonf/

Electricity exchange between 
countries and power sector 

strategies

bmqufvkyfrnfenf;/
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uREkkfyfwdkY pGrf;tifvkdtyfcsuf jznfhwif;Ekdif&ef 
BuD;rm; us,fjyefYaom ajrae&m vkdtyfygonf/ 
vlom;ESifh obm0twGuf ab;xGufqkd;usKd;rsm; 
uefYowfEkdif&ef uREkkfyfwdkY rnfodkYvkyfaqmif 
&rnfenf;/

a&&Snfxdef;odrf;xm;Ekdifjcif; (sustainability) qkdonfrSm 
vlom;rsKd;EG,fpk aexkdif&m wpfckwnf;aom urÇmajrtwGif;ESifh 
xdef;odrf;uefYowfxm;onfh ajrESifha&ay:wGifvnf;aumif; 
aemif tem*wfrsKd;qufrsm;tm;vnf; ysufpD;apEkdifjcif;r&SdyJ 
aexkdifjcif;[kac:onf/ taqmufttHk rsm;ESifh tajccHtaqmufttkHrsm; 
wnfaqmuf&efae&mvkdtyfouJhodkY pdkkufysdK;a&;ESifh arG;jrLa&;? opfESifh 
puúLrsm;twGuf opfawmrsm;pdkkufysdK;a&;ajrBuD; vkdtyfonf/ tpm;tpmESifh 
tyef;ajz&ef yifv,fa&ukdvkdtyfonf/ ta&;BuD;qHkk;rSm obm0twGuf 
ae&mcsefxm;ay;Ekdifjcif;jzpfonf/ obm0t&if;tjrpfrsm;tm; 
axmufyhHa&;? avaumif;avoefYESifh a&&&Sda&;? &moDOwkkrQwapa&;? 
pdkkufysdK;rIjzpfxGef;a&;? uREkkfyfwdkkY ajrESifhyifv,ftxGufwdkk;ap&ef xdef;odrf;a&;? 
a&BuD;rIumuG,fa&; tp&SdonfwdkkYtwGuf usef;rma&;ESifhnDñGwfaom 
obm0ywf0ef;usifxdef;odrf;a&;pepfrsm; vkdtyfygonf/ xkduJhokdY 
ajrESifha&ukd tokH;jyKjcif;ESifh pDrHjcif;onf tem*wfjyefvnfjynfhjrJ 
pGrf;tifjzpfay:vma&;twGuf pdwfcs&aom aomhcsufwpfck jzpfvmEkdifonf/ 
uREkkfyfwdkY&ifqkkdif&rnfh tBuD;rm;qHkk;aompdefac:rIwpfckyif jzpfvmEkdifygonf/

aemifvmrnfh q,fpkESpfrsm;wGif ykdcsJUum;Ekdifaom jyefjynfhjrJpGrf;tif 
tajccH taqmufttkHwpfckukd wnfaqmuf&efvkdtyfonf/ ae&mrSef 
enf;ynmrSef tokH;cswwfap&ef vkdtyfygonf/ aus;vufa'orsm;wGif 
tokH;rjyKawmhaom ajrae&mrsm;ESifh taqmuftOD;wcsKdUay:wGif 
qkdvmpdkkufcif;rsm;twGuftokH;csEkdifonf/ tylykdif;yx0Dajrae&mrsm;ukd 
rysufpD;ao;aom ae&mrsm;wGifawGUEkdifygonf/ þodkYjzifh 
obm0ywf0ef;usifESifh vlaerIb0tay:qkd;usKd;oufa&mufrI 
enf;yg;ap&efESifh ywf0ef;usifae&mrsm;tm; umuG,fay;Ekdif&ef uREkkfyfwdkY 
ajrae&mowdxm; a&G;cs,f&rnf/ uREkkfyfwdkkY a&tm;vQyfppf puf½kHkopfrsm;tm; 
pHkkprf;avhvmjcif;? urf;vGefyifv,fjyif avpGr;ftifrsm;twGuf 
ajrae&ma&G;cs,fí yifv,fobm0ywf0ef;usiftm; xdckdufrIenf;ap&ef 
vkyfaqmif&rnf/ xdkYtjyif a0;uGmaom "mwftm;puf½kHktopfrsm;rS 
"mwftm;ykdYvTwfEkdifaom AkdYtm;jrifh "mwftm;vkdif;rsm;? yifv,fa&atmuf 
"mwftm;vkdif;rsm;twGufvnf; owdBuD;pGm tpDtpOfa&;qGJ&rnfjzpfonf/ 
ZD0pGrf;tifxkwfvkyfjcif;ESifhywfoufí uREkkfyfwdkY aocsmpGmpOf;pm;&rnfrSm 
wdkkif;&if;om;rsm;yg0ifaom a'owGif;tzGJUtpnf;rsm;\ tcGifha&;rsm;? 
a&TUajymif;vkyfom;rsm;? a&axmufyHhjcif;\ tusKd;oufa&mufaprIrsm;? 
tajccHtaqmufttHktrsKd;tpm;rsm;ESifh tpdkk;&pepfrsm;ae&mwus&Sdjcif;ESifh 
tjcm;aomuefYowfcsufrsm;jzpfonf/ pGrf;tifpDrHudef;tm;vHkk;onf 
Community Free Prior and informed Consent (FPIC) cGifhjyKcsufwGif 
oufa&mufrI &Sd&rnf jzpfonf/

ajrae&m 
tokH;jyKrI 

(Land use)
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yy tm;vHkk;aomBuD;rm;onfh pGrf;tiftajccH taqmufttkHwkkdif;onf 
vGwfvyfí eufeJaom vlaerIobm0ywf0ef;usiftay: 
qkd;usKd;oufa&mufrI avhvmcsufESifh vkdufavsmnDaxG jzpf&rnf/ 
taumif;qHkk; vlaerIobm0ywf0ef;usif pHEIef;rsm;ESifhukdufnD&rnf/ 
xdkYxuf ykd&rnf/ pDrHudef;rsm;wGif usifhokH;aom Gold standard 
ac: a&Tpnf;rsOf;rsm;ESifh ukdufnDaom umAGefydkYaqmifrIonf 

taumif;qHkk;Oyrmjzpfonf/ a&tm;vQyfppftwGuf WWF onf EkdifiHwum a&tm;vQyfppfxdef;odrf;a&; 
pnf;rsOf;rsm;jzpfxGef;vma&;tzGJU (the development of the international hydropower association 
sustainability guidelies) wGif yg0ifygonf/

yy vlrIb0ywf0ef;usifESifh pD;yGm;a&;udpö&yfrsm;tm; xnfhoGif;pOf;pm;í wpfEkdifiHcsif;tvkduf ZD0pGrf;tif&&Sd&ef 
rnfonfhajrESifha&ukd tokH;jyKrnfenf; qkdonfukd aocsmqef;ppf&efvkdonf/ tem*wftwGuf ZD00w¬K 
(biomass) t&if;tjrpfonf vuf&SdtokH;jyKvsuf&Sdaom opfESifh ausmufrD;aoG;twGuf tokH;jyKaom 
ZD00w¬K (biomass) rSjzpfay:vmEkdifonf/ UN \ pGrf;tifxdef;odrf;rIESifhtnD vlom;wdkkif; 2030 
jynfhESpfwGif vQyfppf"mwftm; csdwfqufEkdifrnf[k uREkkfyfwdkkYvufcHrnfqkdygu 2050 jynfhESpfa&mufvQif 
&mckdifEIef;tenf;i,faom jrefrmEkdifiHrS vlom;wdkYonf csufjyKwfjcif;ukd ZD00w¬Ktay:rSDcdkkvmvdrfhrnf[k 
pOf;pm;í &Ekdifygonf/ xdkxdef;odrf;xm;aom ZD00wåKtykdif;tpukdvnf; vQyfppf"mwftm;xkwfvkyfjcif;uJhokdY 
tjcm;&nf&G,fcsufrsm;twGufvnf; tokH;jyKEkdifygonf/

yy opfawmukkrÜPDrsm;? tpdkk;&Xmersm;? ajyma&;qkdcGifh&Sdolrsm;onf ZD00w¬K (biomass) ukd ZD0ywf0ef;usif 
txdcdkkufenf;yg;pGmjzifh txGufEIef;wdkk;yGm;Ekdifatmif pkdufysdK;Ekdif&ef qufvuftokH;rjyKawmhyJ &Sif;vif;xm;onfh 
opfawmajrae&mrsm;ukd &SmazGay;&efvkdtyfygonf/ ta&SUawmiftm&S? ½k&Sm;? tar&dum;wdkYwGif 
jzpfEkdifajcrsm;onf/ WWF onf wm0ef,lrI&Sdaom pdkkufysdK;ajrt,ltq (responsible cultivation 
area concept) ukd axmufyHay;xm; ygonf/ þonfrSm vufrcHEkdifaomZD0rsKd;uGJrsm; umAGefESifh 
vlxkqkd;usKd;r&Sdaom xkwfukkefrsm; xkwfvkyfEkdifrnfhajrae&mrsm;udk t"du&SmazGjcif;jzpfonf/ uREkkfyfwdkYonf 
obm0twdkkif; xdef;odrf;xm;&Sdrnfh ajrae&mrsm;ukdvnf; &SmazGay;í t"dutm;jzifh (High conservation value 
framework) rl0g'uJhokdY tpDtpOfrsm;a&;qGJí aqG;aEG;yGJrsm;vkyfaqmifEkdif&ef pDrHay;jcif;jzpfygonf/

yy BuD;rm;us,fjyefYaom ZD0pGrf;tifxkwfvkyfa&;onf xdef;odrf;ay;EkdifrIqkdif&m rl0g'u@rsm;tay: tajccH&rnf/ 
þonfrSm EkdifiHawmfESifh EkdifiHwumtqifh wduspGmOya'vkdufemap&efESifh Oya'jyKa&;aygif;pnf;í 
tm;aumif;aom w&m;0ifrlabmif xdef;csKyfrIatmufwGif jzpfonf/ sustainable biomaterials and bonsucro 
ESifh ywfoufaom Forest Stewardship council ESifhwajy;nD voluntary standards and certifcation 
schemes rsm;onf tcef;u@wpfckrS yg0ifEkdifrnfjzpfonf/

yy wpfOD;wpfa,mufjcif;taejzifh uREkkfyfwdkY b,ftpm;tpm pm;rnfenf;? b,fo,f,l ydkYaqmifa&;ukd 
okH;rnfenf;? wpfurÇmvHkk;ukdvGrf;rdkk;xm;aom tjcm;vlaerI b0qkdif&m taMumif;udpö&yfrsm;ukd 
ykdíwduspGm pOf;pm;&awmhrnf/ toD;t&GuftajccHpm;okH;jcif;onf tom;tajccHpm;okH;jcif;xufykdí 
ajrae&mvkdtyfrIenf;yg;onf/ vlxkvrf;ñTefcsufonf b,ft&m ukda&G;&rnfqkdonfukd 
ulnDvrf;jyay;vdrffhrnfjzpfonf/

©
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jyefvnfjynfhjrJ pGrf;tifonf a&&SnfwGif 
pD;yGm;a&;t& wGufajcudkufaomfvnf; vdktyfaom 
&if;ESD;jrKyfESHrIudk rnfodkY &SmazGMurnfenf;/

pGrf;tifudk xda&mufpGmtoHk;jyKjcif;ESifh jyefvnfjynffhNzdK;jrJpGrf;tiftoHk;jyKjcif;wdkYwGif wlnDaom aiGaMu;ydkif;qdkif&m tcuftcJ&Sdaeonf/ ¤if;wdkYtwGuf 
vdktyfaom ueOD; rwnfaiGonf tjcm;or½dk;uspGrf;tifenf;ynmrsm; toHk;jyKjcif;xufrsm;aewwfonf/ odkY&mwGif þaiGrsm;onf pGrf;tifudk 
xda&mufpGmtoHk;jyKjcif;aMumifh ydkvQHvmaom pGrf;tifrsm;aMumifhaomf vnf;aumif;? jyefjynfhjrJpGrf;tifudk toHk;jyKjcif;jzifh pGrf;tif&if;jrpfrsm;udk 
ukefMurf;tjzpf toHk;jyKp&mrvdktyfjcif;aMumifh ukefusp&dwfenf;yg;jcif;aMumifhaomfvnf;aumif; jyefvnfumrdEkdifygonf/ 14 þenf;tm;jzifh ESpfpOf 
ukefusaiGonf bDat,l (Business as Usual Scenario) wGufenf;xuf vsifjrefpGmavsmhenf;oGm;EkdifaMumif;udk tufpftD;tufpf (Sustainable Energy 
Scenario) wGufenf;jzifh twnfjyKNyD;jzpfonf/ jyefjynfhjrJpGrf;tifudktoHk;jyKjcif;jzifh zefvHk tdrf"mwfaiGUxkwfvTwfrIudk vsifjrefpGm ravsmhcsEkdifygu 
&moDOwkajymif;vJrI'Pfudk cHpm;&jcif;aMumifh wpfurÇmvHk; ukefxkwfvkyfrI (Global GDP) \ ig;yHkwpfyHkcefY wefzdk;txd ukefusEkdifaMumif; pmwrf; qef;ppfrI 
rSwfwrf; (Stern, 2007) t& od&Sd&onf/ tusKd;tjrwftm;jzifh &moDOwkajymif;vJrI'Pf\ ukefusrIudk xnfhrwGufonfhwdkif ESpfpOf tar&duef a':vm 2.7 
bDvD,HcefY acRwmEkdifrnf jzpfonf/ þaiGrsm;onf vkyfief;oHk; ukefusp&dwfavsmhenf;oGm;jcif;rS ydkvQHvmaom aiGrsm;jzpfNyD; tjcm; tusKd;&v'frsm;jzpfonfh 
oef;ESifhcsDaomtvkyfrsm; zefwD;ay;EkdifrI? oefYpifaom avxk? tm;vyfcsdef uJhodkYaom usef;rma&;ESifhvlrIa&;qdkif&m tusKd;aus;Zl;rsm;vnf; &&Sdrnfjzpfonf/

þuJhodkYaom tusKd;tjrwf &&SdvmEkdif&eftwGufrlum; twdkif;twmwpfckxd jrifhrm;aom &if;ESD;jrKyfESHrIyrmP vdktyfrnfjzpfonf/ 
jyefjynfhjrJpGrf;tifxkwfvkyf&ef vdktyfaom pufypönf;rsm; ae&mtESHYtjym;wGif wyfqif&ef? vQyfppfjzefYa0rIuGef&ufrsm;udk acwfrDpepfrsm; jzpfap&ef? 
trsm;jynfol o,f,lydkYaqmifa&;pepfrsm;udk ajymif;vJ&efESifh taqmufttHkESifh tdrfrsm;wGif pGrf;tiftoHk;jyKyHk xda&mufrI&Sdap&efwdkYtwGuf 
t&if;tESD;trsm;tjym; vdktyfrnf jzpfonf/ ueOD;ukefusrIrsm;onf or½dk;uspGrf;tif enf;ynmrsm;xuf rsm;jym;Ekdifaomfvnf; 
jyefvnfzGHNzdK;jrJpGrf;tifwdk;wufrItwGuf EkdifiHwumrS taxmuftyHhrsm; &,lEkdifygonf/ Climate Finance tzGJUtpnf;taejzifh 
jyefjynfhjrJpGrf;tif wdk;wufrItwGuf jyKvkyfaom yk*¾vdu &if;ESD;jrKyfESHrIrsm;rS EkdifiHwum aiGaMu;qdkif&mtzGJUtpnf; (IFI) \ tkyfcsKyfrIqdkif&m 
vdktyfcsufrsm;ESifh jynfhrDSaomya&m*sufrsm;twGuf axmufyhHaiGrsm; acs;iSm;ay;vsuf &Sdygonf/ txl;ojzifh Green Climate Fund onf 
zefvHktdrf"mwfaiGUxkwfvTwfrIavsmhenf;NyD; &moDOwk'PfcHEkdifaom zGHNzdK;rI rsm;wGif &if;ESD;jrKyfESHjcif;jzifh &moDOwkajymif;vJrI'Pfudk wHkYjyef&ef &nf&G,faom 
tzGJUtpnf; jzpfonf/ xdktzGJUtpnf;wGif 194 EkdifiH yg0ifNyD; zGHNzdK;qJEkdifiHrsm;wGif zefvHktdrf"mwfaiGU xkwfvTwfrIrsm; uefYowf&ef odkYr[kwf avQmhcs&efESifh 
a½SmifvTJr&Ekdifaom &moDOwkajymif;vJrI'Pf ½dkufcwfrIrsm;udkcH&zG,f&Sdaom vlrItzGJUtpnf;rsm; jyifqifrIrsm;&Sda&; ulnDay;&eftwGuf jzpfonf/ þuJhodkY 
ta&;ygvdktyfaompdefac:rIaMumifh &efyHkaiGudk &moDOwkazmufjyefrIudk wpfurÇmvHk; twdkif;twmESifh wHkYjyef&mwGif toHk;jyK&ef vsmxm;jcif;jzpfonf 
(United Nations, 2016)/ þ&efyHkaiGrS pDrHudef;rsm; txl;ojzifh jyefjynfhjrJpGrf;tifESifh pGrf;tifxda&mufpGm toHk;jyKjcif;qdkif&m ya&m*sufrsm;udk trsKd;rsKd;aom 
aiGaMu;qdkif&m taxmuftyHhrsm;jzifh tultnD ay;oGm;rnfjzpfonf/

2050 jynfhESpftxd ESpfpOf tom;wif ukefusp&dwfrSm tar&duef a':vm 120 bDvD,H txd &Sdrnfjzpfaomfvnf; rJacgifa'o\ ukefxkwfvkyfrIwefzdk; 
ig;&mcdkifEIef;xuf ausmfvGefrnf r[kwfyg/ þukefusrIonf bDat,lwGufenf;t&(ajcmuf&mcdkifEIef;) ukefusrIxuf wpf&mcdkifEIef; avsmhenf;ygonf/ 
wpfcsdefwnf;wGif pGrf;tifacRwmEkdifrIESifh avmifpmukefusp&dwfrsm; avsmhenf; vmrIaMumifh vkyfief;ukefusp&dwfonfvnf; avsmhenf;vmrnfjzpfonf/ 
EkdifiHtvdkuf rlwnfí ESpftenf;i,ftwGif; acRwmEkdifrIaMumifh ydkvQHvmaom aiGrsm;onf ukefuscJhaom aiGrsm;xuf ydkrsm;vmrnf jzpfonf/

EkdifiHwGif;&Sd b@ma&;pepfrsm;ESifh bPfpepfrsm;onf ESpf&SnfpDrHudef;rsm;twGuf taxmuf tulrjyKay;Ekdifao;bJ &if;ESD;jrKyfESHolrsm;taejzifhvnf; 
ESpftenf;i,ftwGif; tjrwf jyefvnf tvdk&SdMuonf/ ueOD; rwnf&if;ESD;aiGyrmPtm;jzifh Munfhrnfqdkygu ausmufrD;aoG;oHk; odkYr[kwf 
obm0"mwfaiGUoHk; "gwftm;puf½Hkrsm; wnfaqmufjcif;onf wcgw&HwGif avpGrf;tifoHk; 'vufrsm;? qdkvmjym;rsm; wyfqifjcif;xuf 
ukefusp&dwfenf;yg;aomaMumifh "gwftm;puf½Hkopfrsm; wnfaqmufrIrsm;udk vGwfvyfaom aps;uGufpD;yGm;a&;pepftwdkif; jyKvkyf&ef rjzpfEkdifyg/ 
xdkaMumifh jyefvnfjynfhjrJ pGrf;tifESifh pGrf;tif xda&mufpGm toHk;csjcif;twGuf ESpf½Snf&if;ESD;jrKyfESHrIrsm; tm;aumif;vmap&ef t½HI;tjrwfudk rQa0Ekdifaom 
trsm;ydkif-yk*¾vdu wGJzufvkyfaqmifrIrsm; twGufb@ma&;pepftopfrsm;tjyif wnfNidrfaomEkdifiHa&;ESifh Oya'jyKa&;zufrSvnf; taxmuf tulay;&ef 
vdktyfygonf/

ueOD; rwnfaiG vdktyfrIonf tpdk;&tqifhwGifomru qdkvmenf;ynmudk toHk;jyKvdkaom vlwpfOD;csif;wGifvnf; jyóemwpf&yftjzpf &Sdaeygonf/ 
jyefvnfjynfhjrJ pGrf;tifESifh pGrf;tif xda&mufpGm toHk;csrI aps;uGufudk tm;ay;aom tajctaewpf&yftwGuf jynfwGif;jynfyrS &if;ESD;jrKyfESHolrsm;ESifh 
aiGacs;iSm;olrsm; pdwf0ifpm;vm&eftwGufrlum; wnfNidrfí arQmfrSef;csuf BuD;rm;aom rl0g'rsm;vdktyfrnfjzpfonf/ þuJhodkY tm;ay;tm;ajr§mufjyKjcif;tm;jzifh 
jyefvnf jynfhjrJpGrf;tifESifh pGrf;tif xda&mufpGmtoHk;csrI aps;uGufudk vsifjrefpGm zGHNzdK;apEkdifaMumif; wleD;½Sm;? b*Fvm;a'h&Sf? *smrPDESifh tar&duefwdkYü 
atmifjrifrIudk Munfhygu odEkdifygonf/ wpfOD;csif; toHk;jyKrItwGuf qdkvmenf;ynmonf aiGaMu;t& wGufajcudkufaomfvnf; wyfqif 
toHk;jyK&eftwGufrlum; tcuftcJ tenf;i,f&Sdaeao;jyefonf/ odkYaomf EkdifiHtcsKdUwGif MuHqrIaumif;aom tpDtpOfrsm; tvGefatmifjrifaeNyD; ¤if;wdkYudk 
vdktyfcsuftay: rlwnfí rSDjirf; toHk;jyKEkdifygonf/ wleD;½Sm;wGif PROSOL tpDtpOfjzifh tpdk;&acs;aiGESifh bPfacs;aiGrsm; aygif;pyf í vlvwfwef;pm;rsm; 
qdkvmenf;ynm toHk;jyKEkdif&ef ulnDay;aeonf (Climate Policy initiative, 2012)/ Mosaic onf tar&duefwGif qdkvmjym;rsm;udk tdrfacgifrdk;wGif 
wyfqifvdkolrsm;ESifh &if;ESD;jr§KyfESHvdkolrsm;udk qufoG,fcsdwfqufay;aeonf (Mosaic, 2015)/ Oa&mywGifvnf; Solease tpDtpOfjzifh acgifrdk;wGif wyfqif&ef 
qdkvmjym;rsm;udk iSm;&rf;ay;aeonf (Climate-KIC, 2015)/ b*Fvm;a'h&SfwGif tdrfoHk; qdkvmpepfrsm;wyfqif&eftwGuf Grameen Shakti rS twdk;enf; acs;aiG 
rsm; xkwfay;vsuf&Sdonf (Grameen Shakti, 2009)/
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jyefvnf jynfhjrJpGrf;tiftwGuf axmufyHhrIrsm;udk a&eHESifhobm0"mwfaiGU wl;azmf xkwfvkyfrIrsm;ESifh vQyfppf"mwftm;twGuf wdkuf½dkuf odkYr[kwf 
oG,f0dkufaomenf;jzifh acs;iSm;rI rsm;ESifh EdIif;,SOfMunfh&ef vdktyfrnf jzpfonf/ xdkacs;iSm;rIrsm;onf jynfolrsm;ESifhpufrIvkyfief; rsm;twGuf 
tzdk;oifhaom "mwfqDESifh vQyfppf"gwftm;udk ay;Ekdifaomfvnf; EkdifiHrsm;\ bwf*suf rsm;wGifrl toHk;p&dwfrsm;jym;apygonf/ xdkacs;iSm;rIrsm;udk 
avsmhcsí tcGeftenf;i,f aumufcH jcif;jzifh bwf*sufukefusp&dwfudk avsmhcsEkdifNyD; tzdk;rsm;aom "gwftm;caMumifhvnf; jyefvnf jynfhjrJpGrf;tifESifh 
pGrf;tifxda&mufpGmtoHk;csrIpepfrsm;onf aiGaMu;t& ydkrdkqGJaqmifrI &Sdvm Ekdifrnfjzpfonf/ EkdifiHwGif;&Sd vkyfief;rsm;ESifh jynfolrsm;twGuf a&&Snfaumif;usKd; 
jzpfxGef;ap&ef twGuf a&eHESifhobm0"mwfaiGUtwGuf acs;aiGrsm;udk jyefvnfjynfhjrJ pGrf;tifESifh pGrf;tif xda&mufpGm toHk;csrIpepfrsm;twGuf 
ydkrdkoHk;pGJoifhygonf/

tpdk;& trsm;pktaejzifh toHk;p&dwfrsm;udk avQmhcsaeMuaomfvnf; jyefvnfhjynfhjrJ pGrf;tiftwGuf &if;ESD;jrKyfESHjcif;jzifh pD;yGm;a&;wdk;wufrIudk jzpfapEkdifNyD; 
]aumfvHpdrf;] [kac:onfh obm0ywf0ef;usif xdef;odrf;a&;udk tav;ay;onfh vkyfief;rsm;jzifh tvkyftudkif zefwD;ay;Ekdif rIvnf; jrifhwufvmrnfjzpfonf/ 
,aeYtxd jyefvnfzGHNzdK;jrJpGrf;tif tcef;u@wGif tvkyf tudkifaygif; 7.7 oef;cefY zefwD;ay;EkdifcJhNyD jzpfonf (IRENA, 2015a)/ pufrIvkyfief;rsm;twGufvnf; 
pGrf;tif xda&mufpGm toHk;jyKjcif;onf pD;yGm;a&;vkyfief;rsm;Mum; ,SOfNydKifrIESifhwDxGifzefwD;rI udkvnf; vIHYaqmfay;Ekdifrnf jzpfonf/

jyefvnfjynfhjrJ pGrf;tifudk tjynfht0 toHk;jyKjcif;qDodkY OD;wnfcsufxm;í aqmif&Guf jcif;tm;jzifh pD;yGm;a&;t& qGJaqmifrI&SdNyD; obm0ywf0ef;usifESifh 
vlrIa&;tusKd;&v'frsm;udkyg xnfhwGufygu tvGefw&mrS aumif;rGefaMumif; awGU&rnfjzpfonf/ a&eHESifhobm0"mwfaiGUtwGuf acs;aiGrsm;udk 
jyefvnfoHk;oyfoifhNyD; pOfqufrjywf xkwfvkyfEkdifaom pepfrsm; wnfaxmifEkdif&ef twGuf &if;ESD;jrKyfESHrIrsm;udk rufvHk;ay; qGJaqmif&rnfjzpfonf/ 
vwfwavm ausmfjzwf&rnfh pdefac:rIrSm tcsdefwdkwGif; tjrwftpGef; &&Sdvdkjcif;ESifh a&&Snf tusKd;&v'frsm;udk jrifwwf&ef jzpfonf/

yy jyefjynfhjrJpGrf;tifESifh pGrf;tif xda&mufpGm toHk;jyKjcif;u@
twGuf omwlnDrQ tajctaewpfckudk vsifjrefpGm zefwD;ay;&ef 
odkYr[kwf ¤if;wdkY\ a&&SnfwGif &&SdEkdifaom tusKd;&v'frsm;twGuf 
xdkzufodkY tav;ay;aom taetxm;wpf&yf vdktyfygonf/ 

þpepfrsm; toHk;jyKjcif;jzifh 0ifaiGwdk;yGm;&ef enf;rsm;? ydkvQHaom "gwftm;rsm;udk odkavSmif xm;Ekdifaompepfrsm;? 0,folrsm;rS "gwftm;0,f,l&ef 
avvHyGJrsm;? a&mif;csolrsm;rS rdrdwdkY pepfrsm;udk a&mif;cs&ef avvHyGJrsm;udk jyKvkyfay;&rnf jzpfonf/ vuf&Sd pGrf;tifaps;EIef;rsm; udk rjrifhwufapbJ 
a&eHESifhobm0"mwfaiGUvkyfief;rsm;twGuf acs;aiGrsm;udk tqHk;owf ypf&rnfjzpfonf/

yy pGrf;tiftoHk;jyKrIrsm;aom um;rsm;? ypönf;rsm;twGuf tcGefEIef;xm; jrifhrm;pGm aumufcH ygu pGrf;tifxda&mufpGm toHk;jyKEkdifaom pepfrsm;udk 
ydkrdk pdwf0ifpm;vmEkdifapygonf/ pOfqufrjywf xkwfvkyfEkdifaom pGrf;tifpepfrsm;twGuf vdktyfaom pufypönf;rsm;udk 0,f,l&eftwGufrl 
ukefwifoGif;cGefESifhxyfqifhwdk;wefzdk;cGefwdkYudk ajzavsmhay;&rnfjzpf ygonf/

yy jynfwGif;jynfywGif ywf0ef;usifnpfnrf;rI trsm;qHk;jzpfaponfh ausmufrD;aoG;oHk; "mwftm;ay;puf½Hkrsm;ESifh pGrf;tiftoHk;jyKrIrsm;aom 
pufrIvkyfief;rsm;udk umAGef xkwfvTwfrItwGuf tcGefay;aqmifapjcif; odkYr[kwf tjrifhqHk; xkwfvTwfEkdifaom wefzdk; wpfckowfrSwfí xdkwefzdk;xuf 
rrsm;ap&ef xdef;csKyfjcif;ESifh xkwfvTwfEkdifrI tenf;trsm; udk vkyfief;rsm;tMum; ta&mif;t0,fjyKvkyfEkdifaom pepfwpf&yf jyKvkyfEkdif&ef 
vdktyfygonf/ umAGeftcGefEIef;xm; jrifhrm;jcif;aMumifh jyefvnfjynfhhNzdK;jrJ pGrf;tifESifh pGrf;tifxda&mufpGm toHk;jyKjcif;pepfrsm;twGuf &if;ESD;jrKyfESHrIudk 
tm;ay;&ma&mufNyD; xkwfvTwfrIrsm;udkvnf; avsmhusapEkdifrnf jzpfonf/

yy zGHNzdK;qJEkdifiHrsm;wGif jyefvnfjynfhjrJ pGrf;tifxkwfvkyf&efESifh pGrf;tifxda&mufpGm toHk;jyKjcif; wdk;wufvmap&ef vdktyfaom aiGaMu;ESifhenf;ynm 
tultnDrsm;udk EkdifiHwumrS axmufyHhay;&eftoifh&SdaeMuonf/ xdktultnDrsm;udk rJacgifa'owGif;&Sd tpdk;&rsm;? yk*¾vduvkyfief;&Sifrsm;ESifh 
tzGJUtpnf;rsm;rS tpDtpOfrsm;csrSwfí toHk;csEkdif&efvdktyfygonf/

yy jynfolrsm;taeESifhvnf; pD;yGm;a&;t& wGufacsudkufNyD; ywf0ef;usifudk rxdcdkufonfh xda&mufaom tao;pm;pGrf;tifxkwfvkyfEkdifaompepfrsm;ESifh 
pGrf;tifxda&mufpGm toHk;jyKaom pepfrsm;udk wwfEkdifovdk tdrfrsm;? ½Hk;rsm;wGif wyfqif toHk;jyKoifhygonf/ bPfrsm;taeESifhvnf; EkdifiHwumrS 
taxmuftuljyKenf;vrf;rsm;udk trSDjyKí xdkpepf rsm; wyfqif&eftwGuf twdk;enf;acs;aiGrsm;udk xkwfay;Ekdifygonf/

yy &if;ESD;jr§KyfESHolrsm;taeESifhvnf; a&eH? obm0"mwfaiGUESifh EsLuvD;,m;ukrÜPDrsm;rS &S,f,mrsm;udk a&mif;csNyD; jyefjynfhjrJpGrf;tifESifh pGrf;tifxda&mufpGm 
toHk;jyKjcif; pepfrsm;ESifh ywfoufaom ukrÜPDrsm;wGif &S,f,mrsm; 0,f,loifhygonf/ rnfolrqdk rdrdwdkY pkaiGudk jyefvnfjynfhjrJ pGrf;tifu@udk 
tm;ay;aom bPfrsm;ESifhaiGaMu; tzGJU tpnf;rsm;wGif tyfESHjcif;jzifh xdku@udk wdk;wufapEkdifygonf/

yy Oya'jyKa&;zufrSvnf; &if;ESD;jr§KyfESHolrsm;\ ,HkMunfrI&&Sdap&ef jyefvnfjynfhjrJ pGrf;tif ESifh pGrf;tif xda&mufpGmtoHk;jyKjcif;u@twGuf axmufyHhay;&ef 
vdktyfygonf/ EkdifiHa&; ygwDrsm;taeESifh EkdifiHawmf pGrf;tifrl0g'rsm;onf tpdk;&tajymif;tvJaMumifh BuD;rm;aom tajymif;tvJrsm; rjzpfEkdifaMumif; 
&if;ESD;jrKyfESHolrsm;tm; tmrcHay;&efvdktyfygonf/ Oya'jyK&mwGifvnf; vuf&Sd pGrf;tiftajctae tav;ay;rIrsm;udk a&Smif&Sm;&efvdktyfNyD; 
pGrf;tifxda&mufpGmtoHk;jyKjcif; pHEIef;rsm;udk jyXmef;ay;&ef vdktyfygonf/

yy pGrf;tif0efaqmifrIukrÜPDrsm;taejzifh puf½Hkrsm;? taqmufttHkrsm;ESifh ½Hk;cef;rsm;wGif pGrf;tifxda&mufpGm toHk;jyKjcif;pepfrsm;twGuf a<u;&Sifpepfjzifh 
&if;ESD;jrKyfESHEkdif&ef enf;vrf;rsm; azmfxkwfay;&rnfjzpfonf/ pepfrsm; oHk;pGJjcif;aMumifh ydkvQHvmaom pGrf;tif ESifh aiGay:rlwnfí ta<u;rsm;udk 
jyefvnfay;qyf&efjzpfNyD; ukrÜPDrsm; (ESCOs) rsm; taejzifh oHk;pGJolrsm;twGuf pGrf;tifacRwmEkdifrI uefx½dkufrsm; (EPC) rsm; ay;Ekdifygonf/
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jyefjynfhjrJpGrf;tif arQmfrSef;csuf trSefwu,f 
jzpfay:vm&ef rnfonfh wdk;wufrIrsm;u 
vkyfaqmifay;Ekdifrnfenf;/

þtpD&ifcHpm\ 'kwd,ydkif;wGif "gwftm;u@twGuf vrf;jyajryHktjzpf tMuHay;csuf rsm;onf &nfrSef;csufBuD;rm;onfjzpfaomfvnf; 
xnfhoGif;pOf;pm;xm;onfh enf;ynmrsm;? vkyfief;pOfrsm;onf ,aeY vkyfief;cGifrsm;wGif toHk;jyKaeonfrsm;jzifhom wGufcsufxm;jcif;jzpfonf/ 
xdkenf;ynmrsm;onf vmrnfhESpfrsm;wGif ydkrdkaumif;rGefwdk;wufvmEkdifzG,f&Sdaomfvnf; tpD&ifcHpm a&;om;&mwGif ¤if;wdkY\ wdk;wufrIEIef;xm;udk 
owdBuD;pGmjzifh rSef;qxm;ygonf/ xdkaMumifh vuf&Sd tdkiftD;tufpf (Intelligent Energy Systems) wGufudef;udk ydkrdkaumif;rGefatmif 
jyKvkyfEkdifonfh tcGifhta&;&Sdaeonf/ jyefjynfhjrJpGrf;tif toHk;jyKjcif;udk 90 &mcdkifEIef;rS 100 &mcdkifEIef;txd wdk;jr§ifhEkdifNyD; obm0ywf0ef;usifESifh 
&yf&GmtzGJUtpnf;rsm;tay:wGif zdtm;rsm;&SdEkdifonfh a&tm;vQyfppfESifh ZD0"mwfaiGUrsm;toHk;jyKrIudk avsSmhcsEkdifygonf/

2030 aemufydkif;wGif "gwftm;vdktyfcsufESifh "gwftm; trsKd;tpm;rsm;udk pDrHcefYcGJEkdifaom acwfrSD "gwftm;jzefYjzL;uGef&ufrsm; ta&;ygvmrnfjzpfNyD; 
okawoejyKvkyf&eftwGuf ta&;BuD;aom e,fy,fwpf&yf jzpfvmrnfjzpfonf/ zkef;qufoG,frIrsm; ,cifuESifhrwl wdk;wufvmNyDjzpf 
aomaMumifh "gwftm;jzefYjzL;rI xda&mufrIudk apmifhMunfh&mwGif vsifjrefpGm owif;ay;ydkYEkdifNyDjzpfonf/ &&Sdaom "gwftm;tenf;trsm;tay: rlwnfí 
ajymif;vJwHkYjyefEkdifaom acwfrDpufypönf;rsm;u þuGef&ufrsm;\ vkyfaqmifcsufudk ydkrdkjynfhpHkaprnfjzpfonf/

avtm;ESifh aepGrf;tifudk toHk;jyKí xkwfvkyfaom "gwftm;udk odkavSmifjcif;onfvnf; ta&;ygaom udpöwpf&yf jzpfonf/ vuf&Sd toHk;jyKaeaom 
enf;vrf;tcsKdU&SdaeNyD; aepGrf;tifrS xkwfvkyfaom pGrf;tifrsm;udk tyl odkYr[kwf tat;tjzpf odkavSmifxm;Ekdifygonf/ tdrfrsm;? ½Hk;rsm;ESifh uefrsm;wGif 
odkavSmif&eftwGuf tzdk;enf;yg;aom pepfrsm;vnf; &&SdvmaeNyDjzpfonf/ odkY&mwGif ]]t&eftm; toHk;jyKjcif;}} yHkpHudk tm;xm;rIjyKxm;onfh ,cif 
"gwftm;xkwfvkyfrI pDrHudef;rsm;twGufrl þenf;onf pdefac:rIwpf&yf jzpfvmEkdifygonf/ a&G;cs,fp&m enf;ynmrsm; tajrmuftjrm;&SdaeNyDjzpfonfhtwGuf 
rnfodkY taumif;qHk;toHk;csrnfudk aocsmpGm pOf;pm; qHk;jzwf&rnfjzpfonf/

[dkuf'½dk*sifonfvnf; pufrIvkyfief;rsm;ESifh o,f,lydkYaqmifa&;twGuf toHk;jyK&efta&;ygaom avmifpmwpfrsKd;jzpfonf/ [dkuf'½dk*sifonf 
taumif;qHk; jyefvnfjynfhjrJavmifpmwpfrsKd;jzpfNyD; ukefMurf;tjzpf a&udkomvdktyfNyD; a&aiGUomxkwfvTwfrI&Sdonf/ "gwftm;vdktyfcsuf 
enf;onfhtcsdefrsm;wGif jyefvnfjynfhjrJ "gwftm;jzifh toHk;jyKEkdifonfh vQyfoHk; "gwfcGJjcif;jzifh vG,fulpGm xkwfvkyfEkdifNyD; wdkuf½dkufavmifuRrf;jcif; odkYr[kwf 
avmifpmtdk;rSwqifh toHk;jyKEkdif onf/ odkYaomfvnf; odkavSmifjcif;ESifh ydkYaqmifjcif;wdkYonf t"du pdefac:rIrsm;tjzpf &Sdaeao;NyD; [dkuf'½dk*sifudk 
tav;ay;okawoejyKvkyfjcif;jzifh tem*wfpGrf;tif csdefcGifvQmn§d&mwGif BuD;rm;aom ½dkufcwfrI &SdvmEkdifrnf jzpfonf/

enf;ynm wdk;wufrIonf tvGefvsifjrefaeNyD; ½dkufnDtpfudkrsm;\ yxrOD;qHk; av,mOf ysHoef;rIrS ESpf 50twGif; *sufav,mOfrsm;onf 
vef'efNrdKUrS *sdK[efepfbuf*fNrdKUodkY c&D;onfrsm;udk ydkYaqmifay;EkdifaeNyDjzpfonf/ 1991ckESpfwGif wif;rf bmempf-vDonf yxrOD;qHk;aom 0ufbf 
pmrsufESmudka&;om;cJhNyD; ,cktcg vlOD;a& 3bDvD,HcefY tifwmeufudk toHk;jyKaeNyD; ra&rwGuf Ekdifaom tifwmeufpmrsufESmrsm; &SdaeNyDjzpfonf/ 
6 ESpfwmtwGif; wufbvufrsm;\ a&mif;tm; onf vufyfawmhuGefjyLwmrsm;udk ausmfwufoGm;cJhNyDjzpfonf/ rSefuefaom Oya'ESifhpD;yGm;a&; 
taxmuftyHhrsm;om&cJhrnfqdkygu vlom;wdkY\ wDxGifzefwD;rIOmPftm;jzifh 2050 jynfhESpfwGif &mEIef;jynfh jyefvnfjynfhjrJ "gwftm;udk toHk;jyK&ef 
arQmfrSef;csufrSm trSefwu,f taumif txnfay:vmEkdifygonf/ xdkaMumifhvnf; wwd,wGufcsufenf;taejzifh acwfa&SUajy; a&&Snf wnfwHhaompGrf;tif 
xkwfvkyfrI (Advanced Sustainable Energy Scenario) wGufudef;udkyg jyKvkyfxm;jcif;jzpfonf/ þwGufcsufrIjzifh tu,fí enf;ynmajymif;vJrIrsm;onf 
xifxm;onfhxuf ydkrdkvsifjrefpGm jzpfvmygu rnfodkYjzpfysufEkdifonfudk wGufcsufxm;jcif;jzpfonf/

yy wpfurÇmvHk;taejzifh &mEIef;jynfh jyefjynfhjrJpGrf;tifrsm;udk 
toHk;jyK&eftwGuf vdktyfaom enf;ynmrsm;jzpfonfh 
pGrf;tifxda&mufpGmtoHk;jyKonfh pepfrsm;twGuf ypönf;ud&d,mrsm;? 
yHkpHa&;qGJjcif;ESifh xkwfvkyfrIenf;pepfrsm;? "gwftm;jzefYjzL;jcif;? jyefvnf 

jynfhjrJpGrf;tifxkwfvkyfjcif;? acwfrD"gwftm;jzefYjzL;a&; uGef&ufrsm;ESifh tjcm;a&G;cs,f p&mavmifpmrsm;udk okawoejyKvkyf&ef? xkwfvkyfEkdif&efESifh 
aps;uGufwGif a&mif;csay; Ekdif&ef &if;ESD;jrKyfESHrIrsm;udk jr§ifhwifay;&ef vdktyfygonf/ 

yy wpfcsdefwnf;rSmyif a&eHESifhobm0"mwfaiGUrsm; xkwfvkyf&eftwGuf qef;opfaom enf; ynmrsm;twGuf MuHqaejcif;rsm;udk &yfwefY&rnfjzpfonf/

yy jyefvnf jynfhjrJ pGrf;tifwDxGifqef;opfrIrsm;twGuf vuf&SdwGif EkdifiHtqifh rl0g'rsm;rSm tydkif;tprsm;avmufom&Sdjcif; odkYr[kwf vHk;0OoHkr&Sdjcif;txd 
jzpfvsuf&Sdonf/ tpdk;& rsm;taejzifh taxmuftuljyKay;Ekdifonfh e,fy,ftoD;oD;rS udk,fpm;vS,frsm;ESifh wGJzuf í qef;opfrIrsmudk tm;ay;onfh 
rl0g'rsm;udk csrSwfay;&ef vdktyfygonf/

yy tem*wf pGrf;tiftajccHtaqmufttHkudk wDxGifzefwD; yHkpHa&;qGJí aqmufvkyfNyD; tpOfwpdkuf xdef;odrf;jyKjyifoGm;Mu&rnfh odyÜHynm&Sifrsm;? 
tif*sifeD,mrsm;ESifh tjcm; uRrf;usifvkyfom;rsm;udk vdktyfonfhoifMum;ay;rIrsm;? avhusifhay;rIrsm;uJhodkYaom taxmuftyHhrsm; ay;&ef vdktyfygonf/ 
tem*wf jyefvnfjynfhjrJ pGrf;tifu@udk ulnDay;Ekdifonfh pGefYOD;wDxGifolrsm;ESifh qef;opfaom tMuHtpnfrsm;ESifh wDxGifzefwD; vdkonfh 
ukrÜPDrsm;udkvnf; taxmuftyHhjyK&ef vdktyfygonf/

bmqufvkyfMurnfenf;

wDxGifqef;opfrI
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yk*¾vdu tcef;u@  t&nftaoG;raumif;í tm;xm;rIrjyKEkdifaom vQyfppf"mwftm;jzifh 
tvkyfvkyfae&aom jrefrmEkdifiHrS yk*¾vduvkyfief;rsm;onf 
xkwfvkyfrIavsmhenf;jcif;? pufypönf; ysuf,Gif;jcif;uJhodkYaom 
tcuftcJrsm;ESifh &ifqdkifae&onf/ puf½Hkrsm;wGif 'DZ,fqDoHk; 

rD;pufrsm; toHk;jyK&jcif;aMumifh ukefusp&dwfwdk;ap½Hkomru tvkyform;rsm;ESifh ywf0ef;usif&yf&Gmrsm;udkyg 
usef;rma&;t& xdcdkufapEkdifygonf/ rD;rMumcPysufaomaMumifh rD;pufvdkif;odkY ajymif;csdwf&aomtcg 
xkwfvkyfa&;vdkif;rsm;twGuf aESmifhaES;apEkdifygonf/ rD;oG,fwef;&ef cufcJaom t&yfa'orsm; &Sd puf½Hkrsm;twGufrl 
vkyfief;ukefusp&dwfESifh xdef;odrf;p&dwfrsm;rSm tvGefrsm;jym;Ekdifygonf/

vQyfppfrD; jywfawmufjcif;onf aiGaMu;t& qHk;½HI;rIjzpfjcif;aMumifh vkyfief;rsm;taejzifh tm;xm;&onfh 
vQyfppfrD;&&Sd&ef tvdk&SdMuonf/ tar&duef jynfaxmifpkwGif 30 rdepfcefY vQyfppfrD;jywfawmufjcif;onf 
tvwfpm;ESifhtBuD;pm; pufrIvkyfief;rsm;twGuf ySsrf;rQqHk;&IH;rI tar&duef a':vm 15709 &SdNyD; 8 em&DMum 
jywfawmufrItwGuf tar&duef a':vm 94000 txd &SdaMumif; qef;ppfrIt&od&onf/ wpfESpftwGif; 
&Hzef&Hcgjzpfwwfaom rdepfydkif;rQ jywfawmuf rIrsm;aMumifhyifvQif qHk;½HI;rIonf ESpfpOf tar&duef a':vm 106 rS 
164 bDvD,HcefYtxd &SdaMumif; od&onf (Allianz)/ jyefvnfjynfhjrJ pGrf;tifoHk;pepfrsm;ESifh pGrf;tif xda&mufpGm 
toHk;jyKjcif;wdkYaMumifh vkyfief;rsm;twGuf vdktyfaom vQyfppfrD;udk uGef&ufESifh csdwfqufí aomfvnf;aumif;? 
jzefYjzL;jcif;pepfjzifhaomfvnf;aumif; aygif;pyfNyD; jzefYa0ay;Ekdifrnf jzpfonf/

vkyfief;rsm;taejzifh wnfNidrfaom "gwftm;cudkom tvdk&SdwwfMuonf/ 'DZ,f? ausmuf rD;aoG;? 
obm0"mwfaiGUuJhodkYaom ukefMurf;rsm; rvdktyfonfhtwGufaMumifh avpGrf;tif? ae pGrf;tifpepfrsm; 
toHk;jyKxm;aom "gwftm;0,f,lrIoabmwlnDcsufrsm; (Power Purchase Agreements) wGif 
aemif 20 rS 25 ESpfwdkifatmif "gwftm;c aps;EIef;ajymif;vJjcif; r&SdEkdifyg/ IKEA? Google? Apple ESifh Coca 
Cola tygt0iff ukrÜPDtcsKdUonf "gwftm;0,f,lrI oabmwlnD csufrsm;jzifhaomfvnf;aumif;? 
¤if;wdkY udk,fydkif wnfaqmufjcif;jzifhaomfvnf;aumif; jyefvnf jynfhjrJpGrf;tiftwGuf 
&if;ESD;jrKyfESHrIrsm; BuD;rm;pGmjyKvkyfvsuf&SdMuonf/ jrefrmEkdifiHrS yk*¾vdu vkyfief;rsm;taeESifhvnf; 
vdktyfaom"gwftm;udk aepGrf;tif? tao;pm; a&tm;vQyfppfESifh ZD0 "mwfaiGUuJhodkYaom t&if;tjrpfrsm;rS 
&,lvdkaompdwfqE´wdk;jrifhvmonfudkawGU&onf/ jynfwGif; jynfyukrÜPDrsm;taejzifhvnf; jyefvnfjynfhjrJ pGrf;tif 
txl;ojzifh aepGrf;tifESifh ZD0"mwfaiGUrS wqifh "gwftm;&&SdEkdif&ef enf;vrf;rsm; &SmazGvsuf&SdMuonf/

vkyfief;rsm;taejzifh ¤if;wdkY\ *kPfowif;ausmfMum;rIudk *½kjyK&onfhtwGuf vkyfenf;vkyf[ef rsm;udk 
trSefuefqHk; jzpfap&ef qE´&SdMuNyD; "gwftm; oG,fwef;rIonfvnf; wpfcktygt0ifjzpfonf/ ukrÜPDtcsKdUtaejzifh 
¤if;wdkY\ pGrf;tif vdktyfcsufrsm;twGuf jyefvnfjynfhjrJ pGrf;tifudkom tjynfht0 toHk;jyKoGm;rnftaMumif; 
aMunmxm;Muonf/ xdkukrÜPDrsm;rSm Adobe, Alstria, Autodesk, Aviva, Biogen, BMW Group, BROAD Group, BT 
Group, Coca-Cola Enterprises, Commerzbank, DSM, Elion Resources Group, Elopak, Formula E, Givaudan, 
Goldman Sachs, Google, H&M, IKEA Group, Infosys, ING, International Flavors & Fragrances Inc.(IFF), J. 
Safra Sarasin, Johnson & Johnson, Kingspan, KPN, La Poste, Land Securities, Marks & Spencer, Mars 
Incorporated, Microsoft, NEStlé, Nike, Inc., Nordea Bank AB, Novo Nordisk, Pearson PLC, Philips, Procter 
& Gamble,Proximus, RELX Group, Salesforce, SAP, SGS, Starbucks, Steelcase, Swiss Post, Swiss Re, UBS, 
Unilever, Vaisala, Voya Financial, Walmart ESifh YOOX Group wdkYjzpfMuonf (The Climate Group 2016)/ 
ukrÜPDtcsKdUtaejzifh jyefjynfhjrJpGrf;tif&if;jrpfrsm; toHk;jyK Ekdif&ef ¤if;wdkY\ vkyfief;rsm;udk pwifajymif;a½TUaeMuNyD 
jzpfonf/ vQyfppfjzefYa0rIuGef&ufwGif jyefvnfjynfhjrJ pGrf;tifoHk;pepfrsm;yg0ifaom odkYr[kwf &if;ESD;jrKyfESH&ef 
tm;ay;xm;aom pnf;rsOf;rsm;&Sdonfh EkdifiHrsm;taejzifh xdkukrÜPDrsm;udk qGJaqmifEkdifrnf jzpfonf/
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vkyfief;rsm;taejzifh vdktyfrItajctaet& ajymif;vG,faom "gwftm;jzefYa0rIpepfwGifvnf; pdwf0ifpm;rI 
&SdEkdifMuygonf/ "gwftm;oHk;pGJolwdkif;taejzifh rdrdwdkY toHk;rvdkonfhtcsdef rsm;wGif acwåjzwfawmufxm;jcif;udk 
"gwftm;jzefYa0onfh ukrÜPDrsm;ESifh n§dEIdif;í jyKvkyfEkdifygonf/ þenf;tm;jzifh "gwftm;vdktyfrIjrifhrm;vmcsdefwGif ]
t&eftm;udk toHk;jyKjcif;} (spinning reserve) [kac:onfh rvdkolrsm;xHrS jyefvnf0,f,lNyD; vdktyfonfhae&mrsm;udk 
jznfhwif;ay;jcif;jzifh "gwf tm;½Hktopfrsm; xyfrHwnfaqmufp&mrvdktyfawmhbJ ajz½Sif;Ekdifrnfjzpfonf/ 
uGef&ufrsm;udk udkifwG,fonfh ukrÜPDrsm; odkYr[kwf "gwftm; ukrÜPDrsm;ESifh oHk;pGJolrsm;Mum;wGif Mum;cH 
tzGJU tpnf;wpf&yfrS "gwftm;ta&mif;t0,f jyKvkyfjcif;udk 0efaqmifrIay;Ekdifygonf/ wpfenf;tm;jzifh 
"gwftm;jzefYa0olrsm;taejzifh oHk;pGJolrsm;twGuf vHkavmufpGmjzefYjzL;ay;Ekdif&ef aiGaMu;qGJaqmif rIrsm;jzifh 
"gwftm;ysufawmufjcif;rS umuG,f&ef tmrcHxm;ouJhodkY jzpfonf/ ay:vpD ajymif;vJ rIrsm;jcif;? acs;aiGydkif; 
tm;enf;jcif;? a&eHESifh obm0"mwfaiGU wl;azmfrIrsm;udkom acs;aiGxkwfay; vdkjcif;ESifh vG,fulaom "gwftm;0,f,lrI 
oabmwlnDcsufvkyfaqmifrIrsm; r&Sdjcif;uJhodkYaom pdefac:rIrsm;udk ajz½Sif;EkdifrSom txufygenf;vrf;rsm;udk 
toHk;csEkdifrnfjzpfonf/

2012ckESpfü tar&duefjynfaxmifpkwGif vkyfief;rsm;? tdrfydkif&Sifrsm;taejzifh "gwftm; vdkwdk;ydkavQmhpepfrsm;aMumifh 
wdkuf½dkuf0ifaiGtm;jzifh tar&duef a':vm 2 bDvD,Hausmf &SdcJhNyD; ydkvQHaom "gwftm; 29.5 *pf*g0yfudk "gwftm;jzefYjzL; 
uGef&ufodkY jyefvnfay;oGif;EkdifcJhaomaMumifh tpGrf;ukefxkwfvkyfay;&onfh "gwftm;½kHta&twGufudk 
avsmhcsEkdifcJhNyD; pGrf;tifxda&mufpGm toHk;csrIudkvnf; jr§ifhwifEkdifcJhonf (Smart Energy Demand Coalition)/

yy vkyfief;rsm;udk jyefjynfhjrJpGrf;tifESifh 
pGrf;tifxda&mufpGmtoHk;jyKjcif;wdkYwGif &if;ESD; jr§KyfESH&ef tm;ay;jcif;/ 
vuf&SdwGif þuJhodkY tm;ay;aomay:vpDrsm;r&Sdao;bJ [efYwm;rI 
tcsKdUonf vkyfief;rsm;udk &if;ESD;jr§KyfESHjcif;rS wm;qD;vsuf &Sdaeonf/

yy ,HkMunftm;xm;&onfh "gwftm;&&Sd&efESifh ydkrdkaumif;rGefonfh tem*wftwGuf yk*¾vdu ydkif;rS [efYwm;rIrsm;udk 
ajz&Sif;EkdifNyD; jrefrmEkdifiH\ pOfqufrjywf zGHNzdK;jrJwdk;wufrI yef;wdkif a&muf&Sd&ef ulnDjcif;tm;jzifh 
ydkrdkaumif;rGefaom pD;yGm;a&; tusKd;&v'frsm; &&SdvmEkdif&ef zefwD;ay;Ekdifrnfjzpfonf/

yy "gwftm;jzefYa0rItydkif;wGif yk*¾vdu tzGJUtpnf;rsm; yg0ifvm&ef tm;ay;jcif;/ pGrf;tifESihf &moDOwk 
ajymif;vJrI Xme? ,lau (2012) \ tMuHay;csuft& aemifESpftenf;i,ftwGif; vdktyfvmrnfh 
"gwftm;vdktyfrIudk cefYrSef;&ef? BudKwifcefYrSef;rIt& vdktyfrIudk tjynfht0 jznfhqnf;ay;Ekdif&ef 
vkyfief;rsm;udk uefx½dkufavvHjyKvkyf&ef? avvHatmifaom ukrÜPDrsm;jzifh oabmwlpmcsKyfrsm; csKyfqdkí 
vdktyfrnfhESpfrsm;wGif owfrSwfcsufrsm;twdkif; "gwftm;jzefYjzL;ay;Ekdif&ef (rajymif;vJaom "gwftm;cjzifh)ESifh 
rjyKvkyfEkdifygu 'Pfwyf&ef? avvHwGif vuf&Sdvkyfaqmifaeaom vkyfief;rsm;tjyif vkyfief;topfrsm;udkyg 
yg0ifcGifhjyKjcif;jzifh vwfwavmESifhtem*wftwGuf &if;ESD;jrKyfESHrIrsm; wdk;yGm;vmap&efESifh jyKjyif xdef;odrf;rI 
tavhtusifhaumif;rsm; wdk;wufvmap&efESifh "gwftm;c&&SdaiGrsm;udk jzefYjzL; olrsm;tMum;rQa0&efwdkYjzpfonf/

yy EkdifiHwGif; vQyfppfjzefYa0rIuGef&ufwGif a&&SnfwnfwHhaom jynfhjrJpepfrsm;udk toHk;jyK xm;jcif;tm;jzifh rdrdwdkY\ 
obm0ywf0ef;usif *½kjyKrIESifh rwnfNidrfaom "gwftm;crsm; twGuf pdk;&drfwwfMuaomukrÜPDrsm;udk 
qGJaqmifEkdifrnfjzpfonf/

vkyfaqmifoifhonfrsm; 
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'DZifbm 2015 yJ&pfNrdKUwGif 
jyKvkyfcJhaom COP21 
tpnf;ta0;t& 
wpfurÇmvHk;taejzifh 

pGrf;tifvdktyfrIjyóemudk &ifqdkifae&aMumif;ESifh qdk;½Gm;aom&moDOwkazmufjyefrI'Pfudk cHpm;&jcif;rS 
a&Smif&Sm;vdkMuaMumif; twnfjyKEkdifcJhonf/ aeYpOfb0twGuf vdktyfaom pGrf;tifudk toHk;rjyKEkdifjcif;onf 
qif;&JrGJawrIudk jzpfapaom taMumif;&if;rsm;xJrS wpf&yfjzpfonf/ pGrf;tifvdktyfcsufonf 
a&eH? obm0"mwfaiGUESifh a&tm;vQyfppfrsm;rS obm0ywf0ef;usifESifh pD;yGm;a&;wdkYrxdcdkufapbJ 
xkwfvkyfay;Ekdifonfxuf ydkrdkaejcif;aMumifh pOfqufrjywf xkwfvkyf Ekdifaom pGrf;tifrsm; tvGefw&mrSvdktyfaeNyD 
jzpfonf/

wpfOD;csif;taejzifhaomfvnf;aumif;? vlrItzGJUtpnf;rsm;? vkyfief;rsm;? &if;ESD;jrKyfESHolrsm;? 
EkdifiHa&;orm;rsm;taejzifhaomfvnf;aumif; &J0ifhpGmqHk;jzwfí vufiif;vkyfaqmifMu&ef vdktyf 
ygonf/ jyefvnfjynfhjrJ pGrf;tifESifh pOfqufrjywf xkwfvkyfay;Ekdifaom pGrf;tifrsm; tjynfht0 &&SdEkdif&ef 
aumuf½dk;rD;vkyfaqmifcsufrsKd;r[kwfbJ ta&;BuD;udpöwpf&yftaejzifh &nfrSef;NyD; vkyfaqmifMu&rnfjzpfonf/

þ tpD&ifcHpm\ 'kwd,ydkif;wGif tcsuftvuf wduspGmjzifh 2050 jynfhESpfwGif arQmfrSef; onfhtwdkif;jzpfEkdifaMumif;ESifh 
jyKvkyfEkdifonfh enf;vrf;udkvnf; wifjyxm;ygonf/ xdkenf;vrf; onf NyD;jynfhpHkonf[k 
rqdkEkdifaomfvnf; tajzrsm;udkawmh ay;Ekdifygonf/ pdefac:rIrsm;? tcuf tcJrsm; &Sdrnfjzpfaomfvnf; 
tajctaewGufudef;rsm;udkavhvmjcif;jzifh aqG;aEG;rIrsm;? a'owGif; vkyfaqmifrsm; pwifjzpfay:vmap&ef 
&nf&G,fygonf/

,cktcsdefwGifawmh þenf;vrf;toHk;jyKjcif;rS ay:xGufvmaom ar;cGef;rsm;twGuf tajz½SmMu&efESifh udpö&yfrsm;udk 
wHkYjyefMu&efrsm;xuf ydkrdkvkyfaqmifMu&rnfjzpfNyD; ta&;BuD;qHk; tcsufrSm wpfOD;wpfa,mufcsif;taejzifh rdrdwdkY 
Ekdifoavmuf0efudk ,aeYrSpí vkyfaqmifMu&ef jzpfonf/
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Disclaimer 

This report has been prepared by Intelligent Energy Systems Pty Ltd (IES) and Mekong Economics (MKE) in 

relation to provision of services to World Wide Fund for Nature (WWF). This report is supplied in good faith and 

reflects the knowledge, expertise and experience of IES and MKE. In conducting the research and analysis for this 

report IES and MKE has endeavoured to use what it considers is the best information available at the date of 

publication. IES and MKE make no representations or warranties as to the accuracy of the assumptions or 

estimates on which the forecasts and calculations are based. 

IES and MKE make no representation or warranty that any calculation, projection, assumption or estimate 

contained in this report should or will be achieved. The reliance that the Recipient places upon the calculations 

and projections in this report is a matter for the Recipient‟s own commercial judgement and IES accepts no 

responsibility whatsoever for any loss occasioned by any person acting or refraining from action as a result of 

reliance on this report. 
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1 Introduction 

Intelligent Energy Systems Pty Ltd (“IES”) and Mekong Economics (“MKE”) have been retained by WWF – 

Greater Mekong Programme Office (“WWF-GMPO”) to undertake a project called “Produce a comprehensive 

report outlining alternatives for power generation in the Greater Mekong Sub-region”.  This is to develop 

scenarios for the countries of the Greater Mekong Sub-region (GMS) that are as consistent as possible with 

WWF‟s Global Energy Vision to the Power Sectors of all Greater Mekong Subregion countries.  The objectives of 

WWF‟s vision are: (i) contribute to reduction of global greenhouse emissions (cut by >80% of 1990 levels by 

2050); (ii) reduce dependency on unsustainable hydro and nuclear; (iii) enhance energy access; (iv) take 

advantage of new technologies and solutions; (v) enhance power sector planning frameworks for the region: 

multi-stakeholder participatory process; and (vi) develop enhancements for energy policy frameworks.  

The purpose of this report is to provide detailed country-level descriptions of three scenarios for the Republic of 

the Union of Myanmar‟s (Myanmar‟s) power sector:  

 Business as Usual (BAU) power generation development path which is based on current power planning 

practices, current policy objectives,  

 Sustainable Energy Sector (SES) scenario, where measures are taken to maximally deploy renewable 

energy1 and energy efficiency measures to achieve a near-100% renewable energy power sector; and  

 Advanced Sustainable Energy Sector (ASES) scenario, which assumes a more rapid advancement and 

deployment of new and renewable technologies as compared to the SES. 

It should be noted that all of the scenarios are supported by data, information and our own independent 

assessments based only on reports and data sources that have been published.      

1.1 Report Structure  

This report has been structured in the following way:  

 Section 2 sets out recent outcomes for Myanmar‟s electricity industry;  

 Section 3 summarises the main development options covering both renewable energy and fossil fuels;  

 Section 4 provides a brief summary of the two scenarios that are modelled and a summary of the 

assumptions common to both of the scenarios; 

 Section 5 sets out the key results for the business as usual scenario; 

 Section 6 sets out the key results for the sustainable energy sector scenario;  

 Section 7 sets out the key results for the advanced sustainable energy sector scenario;  

 Section 8 provides comparative analysis of the two scenarios based on the computation of a number of 

simple metrics that facilitate comparison;  

 Section 9 provides analysis into the cost of electricity under the two scenarios; and  

 Section 10 provides the main conclusions from the modelling. 

The following appendices provide some additional information for the scenarios: 

 Appendix A contains the technology cost assumptions that were used;  

 Appendix B provides the fuel price projections that were used; and  

 Appendix C sets out some information on the methodology used for estimating jobs creation for each 

scenario.  

Note that unless otherwise stated, all currency in the report is Real 2014 United States Dollars (US$). 

                                                           

1 Proposed but not committed fossil fuel based projects are not developed.  Committed and existing fossil 
fuel based projects are retired at the end of their lifetime and not replaced with other fossil fuel projects.  
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2 Background: Myanmar’s Electricity Sector 

2.1 Power System  

A representation of Myanmar‟s power system is illustrated in Figure 1. The diagram highlights the present 

statehood of the country's national system in terms of the main generation resources that are used in the power 

system and their locations within the country.  We have also highlighted the main demand centres within the 

country. 

Figure 1 Myanmar Power Generation System (2013) 

 

 

Before 1960, the generation system consisted mainly of isolated grids supplied by diesel generators and mini-

hydropower. The first stage of the first medium-scale hydropower plant, Baluchaung-2 in central-east Myanmar 

about 420 km north of Yangon, was commissioned in 1960 with an installed capacity of 84 MW. The plant was 

designed for an annual generation of 595 gigawatt-hours (GWh) to supply Yangon and, from 1963, Mandalay. The 

 

 

 Major Load Centres 
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second stage was commissioned in 1974, also with 84 MW capacity and providing an additional 595 GWh. During 

the subsequent 30 years, another eight hydropower plants were built, ranging from 12 MW to 75 MW and 

totalling 264 MW. In 2005, the 280 MW Paunglaung Hydropower Plant, about 20 km east of the new capital, 

Nay Pyi Taw, was commissioned.  From 2005 to 2011, eight power plants, totalling 1,934 MW, were built. Two 

large-scale hydropower plants, one partly for export to the PRC (Shewli-1, 600 MW) and the other for domestic 

supply (Yeywa, 790 MW), were commissioned in 2008 and 2010, respectively. More recently built include Thauk 

Ye Khat No.2 (120 MW), Dapein No.1 (240 MW), Shwegyin (75 MW), Kyun Chaung (30 MW) and Kyeeon 

Kyeewa (74 MW). 

The first gas-fired power plant, Kyunchaung in central-western Myanmar, was commissioned in 1974 with 

an installed capacity of 54.3 MW. During the following 30 years up to 2004, another nine gas -fired power 

plants were commissioned with a total capacity of 714.9 MW. Ywama, the first gas-fired power plant close 

to Yangon, was commissioned in 1980 with an installed capacity of 36.9 MW. In 2004, two units of 33.4 

MW capacity were added. Subsequently, another three gas-fired steam turbine power plants were built in 

stages surrounding Yangon including Hwlaga (154.2 + 54.55 MW), Thaketa (92 + 53.6 MW) and Ahlone 

(154.2 + 121 MW).  

The 120 MW Tigyit power plant in central Myanmar was completed in 2002 in central Myanmar and was 

the first coal-fired power plant. It generates between 217 GWh/year and 389 GWh/year, corresponding to 

an average capacity factor of only 31%; to be efficient, it should operate at 75%–80% capacity. 

2.2 Installed Capacity  

Figure 2 sets out the current profile of installed capacity for the period from 2000 to 2014. By end of 2014, the 

system‟s combined installed capacity is 4,456 MW comprising of 3,011 MW hydropower capacity, 1,325 MW gas-

fired and 120 MW coal-fired capacities. This capacity mix is illustrated in percentage in Figure 3 showing that 

hydro as the main power production technology accounts for 67% of the total grid-connected capacity, followed 

by natural gas at 30%. 

Although power generation and installed capacity have increased considerably over the past few years thanks to 

several newly commissioned hydro facilities, production capacity underperforms by 40% lower than installed 

capacity according to the ADB‟s estimate. Major drawbacks in power generation are largely attributed by low 

maintenance capacity and lack of additional infrastructure investments. The aging infrastructure coupled with 

system base load instability leads to frequent power supply shortages, occurring particularly during the summer 

months. 
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Figure 2 Installed Capacity and Average Demand (2000-14) 

 

Sources: Consultant analysis 

 

Figure 3 Installed Capacity Share by Generation Type (2014) 

 

Sources: Consultant analysis 
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2.3 Electricity Demand 

Figure 4 shows Myanmar‟s final electricity consumption by the end use categories until 2013/14.  Electricity 

consumption has increased significantly in the last five years at an annual average growth rate of 15.7%. 

Residential (domestic), industrial, and commercial sectors were the three major end users of electricity in 

descending order, with their shares in the 2013/14 total final consumption being 31%, 22% and 13% respectively 

– see Figure 5.  Industrial demand has been observed to have annual average growth rate in excess of 15% over 

the last 5 years, with commercial and residential sectors experiencing annual growth rates above 10%. 

Figure 4 Electricity Demand by Category (2000-14) 

 

Sources: Consultant analysis 
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Figure 5 Electricity Demand Shares by Category (2014)  

 

Sources: Consultant analysis 

2.4 Generation Supply  

Figure 6 shows historical generation by technology type for the period 2000 to 2014, illustrating how the industry 

has become more heavily dependent on hydropower with its contribution being around 72% of total electricity 

supplied. Figure 7 plots the most updated shares in generation. In 2013/14, a total of 12,202 GWh was generated, 

of which 8,778 GWh was from hydropower, 2,794 GWh from gas-fired turbines and 433 GWh from steam 

turbines.   

Figure 6 Generation by Technology (2000-2014) 

 

Sources: Various  



 

Part B – IES Scenarios |Page 81 

Figure 7 Generation Shares (2013-14) 

 

2.5 Under Construction Generation 

Table 1 sets out summary data of the existing and future power generation projects at the end of 2014.   

 



 

Part B – IES Scenarios |Page 82 

 

 

Table 1 Summary of Current Generation Projects (2014) 

Development Stage 
Numbers of 

Projects 

Installed 

Capacity, MW 

Hydropower 

Existing  24 3,011 

Under Construction 7 1,662 

Joint Venture Agreement (JVA) 4 12,700 

Memorandum of Agreement (MOA) 19 16,970 

Memorandum of Understanding (MOU) 12 8,583 

Planning / Proposal 4 783 

Steam / Gas Fired 

Existing  14 915 

Under Construction 12 1,255 

JVA   

MOA 2 703 

MOU 4 1,899 

Planning / Proposal 1 106 

Coal  Fired 

Existing  2 128 

Under Construction   

JVA   

MOA   

MOU 12 10,090 

Planning / Proposal 10 8,710 

Renewable Energy 

Wind MOU  25 4,032 

Solar MOU 4 530 

Geothermal MOU 5 200 

 Source: Consultant analysis based on various sources 
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3 Development Options for Myanmar’s Electricity Sector  

Myanmar is endowed with very significant amounts of hydro, solar, wind and biomass. There are also prospects 

for geothermal. In terms of fossil fuel resources, the country‟s coal deposits mainly consist of lignite and 

subbituminous types and are limited in terms of having low calorific value with proven reserves not being 

sufficient to support large coal power station developments. While Myanmar has significant offshore gas reserves, 

most produced natural gas is exported to the People‟s Republic of China (PRC) and Thailand. Further offshore 

gas is expected to be found, however the quantity and timing remain uncertain.  In this section we provide a 

summary of the main development options for Myanmar‟s electricity sector, with respect to both fossil fuel and 

renewable energy options. 

3.1 Natural Gas  

According to ADB Myanmar Energy Sector Initial Assessment (2012), Myanmar‟s natural gas reserves have been 

estimated to be 11.8 trillion cubic feet (Tcf). Offshore gas discoveries have been significant. Two major offshore 

gas fields, Yadana (5.7 Tcf) and Yetagun (3.16 Tcf), were discovered in the 1990s in the Gulf of Moattama. The two 

fields have been supplying natural gas to Thailand since 2000, at a rate of about 755 million cubic feet per day 

(MMcfd) from the Yadana field and 424 MMcfd from the Yetagun field. In 2004, Daewoo International 

Corporation discovered the new Shwe gas field, off the coast of Sittwe, with estimated reserves of about 5 Tcf. 

Production from the Shwe field was commenced in 2013, for export to the PRC, through an overland pipeline 

from Myanmar to Kunming, Yunnan Province. The pipeline will have capacity of about 500 MMcfd, with a 

possible expansion to 1,200 MMcfd. 

The BP statistics in 2014, on the other hand, estimated Myanmar‟s proved reserves of natural gas to be at some 

283.2 billion cubic metres (Bcm) or 10,0 Tcf, representing around 22% of the total proved natural gas reserves of 

the GMS.  Table 2 and Figure 8 summarise proved natural gas reserves for the GMS countries.  The figure also 

shows the reserves to production ratio (RPR)2.  For Myanmar, the number is relatively low because a number of 

fields with proven reserves have already been put into production.    

Table 2 Proved Natural Gas Reserves in GMS Countries 

 

Proved Reserves RPR 

Bcm Tcf Years 

Myanmar 283.2 10.0 21.6 

Thailand 284.9 10.1 6.8 

Viet Nam 617.1 21.8 63.3 

Source: BP Statistics 2014 

 

                                                           

2 The RPR is the proved reserves divided by the amount of reserves produced each year and thus a rough measure of 
how many years until the resource is depleted.  Further information: http://en.wikipedia.org/wiki/Reserves-to-
production_ratio.  

http://en.wikipedia.org/wiki/Reserves-to-production_ratio
http://en.wikipedia.org/wiki/Reserves-to-production_ratio
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Figure 8 Proved Gas Reserves of GMS Countries  

 

Source: BP Statistics 2014 

3.1.1 Natural Gas Production and Exports 

Myanmar‟s oil and gas industry involves the 100 per cent state-owned Myanmar Oil and Gas Enterprise (MOGE), 

foreign-invested companies and joint ventures between international and domestic firms. MOGE is responsible 

for natural gas exploration, domestic supply, pipelines construction, and coordination of the production sharing 

contracts with foreign companies. 

Foreign firms are primarily involved in offshore exploration and production. Companies operating in Myanmar's 

gas sector include Malaysia's Petronas, Thailand‟s PTT Exploration and Production (PTTEP), TOTAL, Oil and 

Natural Gas Corporation (ONGC) Videsh, GAIL India, Korean Gas Corporation (KOGAS) and Nippon. The 

current structure of the production sharing agreements for three major offshore gas fields Yadana, Yetagun and 

Shwe are shown in Figure 9. 
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Figure 9 Production Sharing Agreement Structures of Natural Gas Fields in Myanmar 

 

Source: MOGE 

Figure 10 plots Myanmar‟s gas production showing the onshore and offshore production.  It demonstrates how 

offshore production with production from the offshore fields has become a key component of Myanmar‟s gas 

sector since the year 2000. Total production in 2012/13 was 453,000 MMcf, more than 90% of which was from 

the offshore Yadana (57%) and Yetagun (34%) fields; the remainder was from the MOGE-operated onshore fields. 

Production in Shwe and Zawtika (scheduled to begin in 2014), is anticipated to bring Myanmar's total gas output 

to roughly 2,200 MMcfd by 2015. 

Figure 10 Myanmar Natural Gas Production 

 

Source: MOGE Presentation 

Around 80% of natural gas produced in Myanmar is for exports. As of 2012/13, the export volume was 362,000 

MMcf and most of it was for Thailand; however, production from Shwe commencing in July 2013 means that 

China has also become a significant export destination for Myanmar‟s gas. 
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Myanmar–People’s Republic of China Gas Pipeline Project 

In June 2008, the China National Petroleum Corporation (CNPC) signed a memorandum of understanding 

(MOU) with the Government of Myanmar and a Daewoo-led consortium on the sale and transport of natural gas 

from the offshore blocks A-1 and A-3. Following signing of the MOU, Daewoo commenced development of the gas 

fields, targeting 2013 for the start of on-stream production. An Export Gas Sale and Purchase Agreement was 

signed in December 2008, and includes a provision whereby the gas price would be reviewed quarterly to reflect 

global trends. 

Daewoo, CNPC, and MOGE have agreed on a gas price for Daewoo‟s Shwe, Shwe Phyu, and Mya fields on Block 

A-1 and Block A-3 in the Rakhine Basin, offshore of northern Myanmar. Gas from the fields would be sold to the 

People‟s Republic of China (PRC) at a rate of about US$7.73 per million British thermal units (MMBtu), inclusive 

of a tariff of US$1.02 per MMBtu. The contract is valid for a 30-year period and is indexed to the inflation rate in 

the United States. Concurrently, another consortium of block partners, consisting of Oil and Natural Gas 

Corporation Videsh, GAIL India, Daewoo, and the Korean Gas Corporation, were reportedly planning to invest 

approximately US$2.8 billion to develop the fields, with first gas production also scheduled for 2013. The 

consortium planned to spend a further US$936 million to lay an undersea pipeline to transport the gas to shore. 

The export pipeline from Myanmar to China is shown in Figure 11.  

Figure 11 Oil and gas export pipelines from Myanmar to China 

 

Source: Reuters International 2013 

3.1.2 Natural Gas Use in Electricity Generation 

Domestically, Myanmar‟s electricity sector accounts for around 60% of natural gas consumption.  Other major 

gas users are the government-owned factories (20%), fertiliser plants (7.9%), a compressed natural gas facility 

(7.2%) and LPG production (0.9%). In absolute terms, the amount of natural gas used for power generation has 

increased nearly two-fold over the period 2001 – 2013, from 29,066 MMcf to 57,333 MMcf per year. 

3.2 Coal Resources 

3.2.1 Domestic Coal Reserves 

Coal has historically been of minor significance in Myanmar although the country possesses a reserves of coal, 

albeit of low quality. Serious attempts, even though at smaller scales, to explore coal started in 1965 and since 

then coal deposits have been found in some 400 locations. There are two main river basins of Chindwin and 
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Ayeyarwady rivers but sustained explorations found coal in the southern states and intra-mountain basins of the 

Shan state. Coal deposits are mainly clustered in Kalewa area in Chindwin River valley and Sagaing Region. There 

are deposits found in Magway, Tanintharyi, Shan State and Ayeyarwady regions. Most of Myanmar‟s coal 

resources are graded between lignite to sub-bituminous. Coal found in Shan State tends to be of lower quality 

(sub-bituminous). The combined reserves in these deposits have been proven to be some 405.89 million tons in 

various categories.  

Figure 12 shows the coal occurrences in Myanmar (chart to the left) and the main coal basins (chart to the right).  

There are some 500 occurrences and over 200 deposits, of which around 34 are considered to warrant some 

attention in terms of exploitation.  Figure 13 shows the location of some large strategic coal mines and deposits. It 

can be seen that the unexploited reserves are located in remote locations of the country; the locations are at 

considerable distances from the established rail network.  Closer analysis of Myanmar‟s domestic coal reserves, 

taking into account factors such as deposit size, and the calorific value suggests that exploitation of domestic coal 

for power generation would only be feasible on a small scale (fluidised bed for example).  This implies that future 

coal power plants would mainly depend on coal imports. 

 

 

Figure 12 Coal Deposits and Coal Basins in Myanmar  

            

Source: MOM 
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Figure 13  Locations of Myanmar’s Largest Coal Deposits  
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3.3 Nuclear Energy 

Some studies have been conducted to examine nuclear energy in the country.  However, it is considered to be a 

last-resort option, as Myanmar has solar, wind, biomass, hydro potential and offshore gas reserves that could be 

explored ahead of nuclear energy.   

3.4 Hydro Power  

Hydropower is by far the dominant source of electricity in Myanmar, accounting for around 70% of both the 

capacity mix and annual production.  We therefore briefly review the present status of hydro power development 

in Myanmar as this feeds into our modelling framework. 

3.4.1 Hydropower Potential 

Various studies have reported Myanmar has huge hydropower potential, estimated to be at 108 GW, from its four 

main river basins: Ayeyarwaddy, Chindwin,Thanlwin and Sittaung. Myanmar Electric Power Enterprise (MEPE), 
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under the Ministry of Electric Power (MOEP), has so far identified more than 300 locations suitable for 

hydropower development, with a combined potential capacity of about 46,000 MW. Among these locations there 

are as many as 92 potential sites for construction of medium to large power plants, each having capacity greater 

than 10 MW.  These hydro sites have been grouped into 60 potential hydro projects including 10 projects that are 

in various stages of development. Similarly as many as 210 sites of small and medium size sites each have less 

than 10 MW potential. A total potential installed capacity of 231 MW has been identified.  The majority of 

hydropower potential is located on the eastern side of the country in Kayin State (17 GW potential), Shan State (7 

GW potential) and Kayah State (3.9 GW potential). 

3.4.2 Existing Hydro Power Plans and Proposed 

Construction 

At the present, over 4,000 MW of hydro power capacity has been developed, representing just a small portion of 

the identified potential of 46 GW for the country. Run-off-the-river (ROR) type plants such as Baluchaung 1-2, 

Kyaingtoung and Shweli are combined with 16 storage-type hydro units to meet approximately 70% of the 

country‟s total electricity requirements. Most storage-type plants however have limited reservoir sizes and also 

are energy-constrained owing to their multi-purpose nature. Sedawgyi, Kinda, Thaphanseik, Mone, Yenwe, 

Khapaung, Kyi-on- Kyiwa are those plants, the generation of which is dependent on the irrigation water 

availability. 

Without a shift in the government strategy, it is expected that hydro will comprise the majority of future 

capacities added to the national power grid and for exports. Until 2030 and beyond, thirty six projects have been 

formed to realise the untapped hydro power resources, most of them would be built under a JV/BOT basis by 

foreign investors and only small portions of the projects would be funded by MOEP and domestic entrepreneurs. 

Under this scenario, hydropower would be the main contributor to any increase in renewable energy capacity in 

Myanmar, although large solar projects are expected soon and there are many community scale solar projects 

that are starting to occur3.   

Small hydropower projects for border area development: Over the past 5 years, some 26 micro and 9 mini-

hydropower power projects have been developed by MEPE, with installed capacity ranging from 24 to 5,000 kW. 

These projects have included border areas, aimed at improving the social and economic conditions of poor rural 

households and remote communities. These mini-hydropower projects also facilitate cottage industries and 

enhance agricultural productivity through improved irrigation. 

Village-scale hydropower projects range from primitive wooden wheel types to a variety of small modern turbine 

systems. Research on micro-hydropower plants, led by the Ministry of Science and Technology (MOST), includes 

the design and construction of different types of turbines and synchronous generators for micro-hydropower 

plants. 

3.4.3 Existing Hydro Power Plants 

Table 3 provides the details of the 22 existing hydro power plants with capacity greater than 10 MW. As can be 

seen, while the combined capacity of the plants is nearly 3,000 MW, the firm capacity is just one third of this 

amount.  This would normally result in actual electricity generation being significantly below the planned energy. 

In 2013 for example, this was 8,466,138 MWh versus 14,088,800 MWh. The locations of the existing hydro 

power stations are shown in Figure 14.  As illustrated earlier in Figure 2, Myanmar‟s power system has a 

significant amount of generation based on hydro.  

                                                           

3 See for example: http://www.mmbiztoday.com/articles/lao-based-firm-build-solar-micro-grids-shan-
chin.  

http://www.mmbiztoday.com/articles/lao-based-firm-build-solar-micro-grids-shan-chin
http://www.mmbiztoday.com/articles/lao-based-firm-build-solar-micro-grids-shan-chin
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Table 3  Myanmar Hydro Power Plants with Capacity Over 10 MW in Operation  

No. Name of Plant Owner 
Capacity (MW) 

COD4 Location 
Nameplate Firm 

1 Baluchaung 2 MOEP 168 155 1960/74 Kayah 

2 Kinda MOEP 56 21 1985 Mandalay 

3 Sedawgyi MOEP 25 20 1989 Mandalay 

4 Baluchaung-1 MOEP 28 26 1992 Kayah 

5 Zawgyi Dam MOEP 18 4 1995 Shan 

6 Zaungtu MOEP 20 9 2000 Bago 

7 Zawgyi Dam 2 MOEP 12 3 2000 Shan 

8 Thapanzeik MOEP 30 13 2002 Sagaing 

9 Mone MOEP 75 38 2004 Magway 

10 Lower Paunglaung MOEP 280 104 2005 Naypyitaw 

11 Yenwe MOEP 25 14 2007 Bago 

12 Kabaung MOEP 30 13 2008 Bago 

13 Kengtawng MOEP 54 43 2009 Shan 

14 Shweli-1 JV 600 175 2009 Shan 

15 Yeywa MOEP 790 175 2010 Mandalay 

16 Dapein-1 JV 240 30 2011 Kachin 

17 Shwegyin MOEP 75 51 2011 Bago 

18 KyeeonKyeewa MOAI 74 42 2012 Magway 

19 Kun MOEP 60 18 2012 Bago 

20 Thauk Ye Khat-2 BOT 120 32 2013 Bago 

21 Phyu Chaung MOEP 40 40 2013 Phyu 

22 Baluchaung 3 

 

MOEP 52 52 2013 Kayah 

23 Upper Paunglaung 

 
MOEP 140 140 2014 Naypyitaw 

24 Namcho MOEP 40 n/a 2014 Mandalay 

25 Chipwenge BOT 99 n/a 2014 Kachin 

Total 
 

3,151 1,218 
 

 

 

                                                           

4 Commercial operations date  



 

Part B – IES Scenarios |Page 91 

Figure 14   Location of Existing Hydro Plants in Myanmar  
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3.5 Wind Power  

Myanmar has significant potential for wind energy, with reports suggesting some 365 TWh per year5 could be 

produced. However, the industry is currently underdeveloped. Due to the initial high cost of wind energy, its 

development is mostly at the experimental and research phase. The evaluation of wind energy resources using 

modern systems has been conducted since 1998, led by the Myanmar Scientific and Technological Research 

Department and the Department of Meteorology and Hydrology. Judging from existing data, the western part of 

the country appears to have the best potential for harnessing wind power. However, available data on wind 

energy sources are not sufficient to evaluate suitable sites for the construction of wind turbines. Figure 15 shows 

Myanmar‟s wind resource potential based on 3TIER measurements accessed via the IRENA Global Atlas.   

Figure 15 3TIER’s Global Wind Dataset 5km onshore wind speed at 80m height6  

 

Source: IRENA Global Atlas for Renewable Energy (3TIER Global Wind Dataset) 

Figure 16 shows the DTU Global Wind Atlas7 onshore and 30 km offshore wind climate dataset which accounts 

for high resolution terrain effects for 100 m above ground level.  According to the IRENA global atlas description: 

                                                           

5 MOEP; http://www.asiatradehub.com/burma/energy6.asp   

6 Average for period 1980.  

7 See: http://globalwindatlas.com/.  

http://www.asiatradehub.com/burma/energy6.asp
http://globalwindatlas.com/
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“this was produced using microscale modelling in the Wind Atlas Analysis and Application Program and capture 

small scale spatial variability of winds speeds due to high resolution orography (terrain elevation), surface 

roughness and surface roughness change effects.  The layers shared through the IRENA Global Atlas are served at 

1 km spatial resolution. The full Atlas contains data at a higher spatial resolution of 250 m, some of the IRENA 

Global Atlas tools access this data for aggregated statistics”. This is largely consistent with Figure 15 and it also 

shows offshore potential is quite significant recording measurements in the range from 5 m/s to 7 m/s.   

Figure 16 Average Wind Speed 1km at 100 m AGL DTU (2015) 

 

Source: IRENA Global Atlas and Global Wind Atlas (2015) 

Other institutions have also conducted research and development on wind energy, including the Department of 

Physics at Yangon University and the Department of Electric Power (DEP) and MEPE at the MOEP. This research 

was in cooperation with the New Energy and Industrial Technology Development Organization (NEDO) of Japan, 

which has constructed meteorological observation stations in Central and Lower Myanmar. Further, NEDO has 

assisted in installing wind and solar measuring equipment at several sites, to collect data and to conduct 

feasibility studies for wind-solar power hybrid systems. 

Figure 17 shows average monthly wind speed measurements for Myanmar as reported by NASA Atmosphere 

Science Data Centre for the locations that have the highest average wind speeds throughout the year.  This shows 
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that a number of locations in Myanmar record high wind speeds during the periods of May to September and 

November to December.  When these locations are shaded over the map of Myanmar, as illustrated in Figure 18, 

we can see that in the main the locations are along the coastline of the country.  There are also some locations 

within the central region and in the north.  In general, an issue for wind generation in Myanmar is the distance of 

the locations with the greatest potential from demand centres.   

At present, there are four wind turbines are operational in Myanmar, including the 1.2 kW turbine installed at the 

Technological University in Shwetharlyoug Mountain (Kyaukse) Township, another 1.2 kW turbine at the 

Government Technical High School (Ahmar) in Ayeyarwaddy region, a 500 kW wind project on the beach (Ngwe 

Saung) in Ayerwaddy region and a 3 kW wind project at Dattaw Mountain in Kyaukse Township.  

Figure 17 Monthly Wind Speeds for Selected Locations in Myanmar  
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Source: NASA Atmosphere Science Data Centre, obtained via the SWERA Geospatial Toolkit  
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Figure 18 Locations in Myanmar with Highest Wind Potential  

Mandalay

Best regions for 
wind potential 
based on SWERA 
toolkit analysis

Mandalay 
load centre

Yangon load 
centre

Identified wind 
potential 
based on other 
studies

 

3.6 Solar Energy 

As with other South East Asian nations, Myanmar has high solar radiation levels especially in the Central Dry 

Zone Area (see Figure 19). Potential available solar energy of Myanmar is estimated to be around 52,000 TWh 

per year8. However, similar to wind energy, solar energy in Myanmar is only in an early stage of development.  

 

                                                           

8 MOEP; http://www.asiatradehub.com/burma/energy6.asp.  

http://www.asiatradehub.com/burma/energy6.asp
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Figure 19 3TIER’s Global Solar Dataset (3km in W/m^2) for GHI  

 

 Source: IRENA Global Atlas for Renewable Energy (3TIER Global Solar Dataset) 

Solar energy is being introduced in a limited manner in some rural areas, through photovoltaic cells to generate 

electricity for charging batteries and to pump water for irrigation. As an initial step to demonstrate photovoltaic 

power systems for remote villages, some equipment has been installed under a technical cooperation program 

with other developing countries. 

Stand-alone PV systems are being used for rural electrification in areas that cannot be connected to the national 

grid, with notable initiatives in schools and universities. 

Pilot projects have included the following9: 

1. “Solar Photovoltaic Battery Charging Community Enterprise,” financed by the Energy Services and Income 

Generating Opportunities for the Poor (Project “ENSIGN”), in collaboration with Yoma Bank and Energy 

Planning Department of the Ministry of Energy (MOE); 

                                                           

9 ADB Myanmar Energy Sector Initial Assessment (2012) 
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2. “Demonstrative Research on a Photovoltaic Power Generation System in Myanmar,” in cooperation with 

NEDO of Japan and the Department of Electric Power of MOEP; and 

3. “Solar Power Village Electrification Scheme,” with research and development of solar equipment prototypes, 

supported by the Myanmar Scientific and Technological Research Department and the Department of Physics 

of the Yangon Technological University. 

Research continues on the use of solar power for household purposes (lighting and cooking), for irrigation 

pumps, and for solar driers for grain and fish. Research has successfully demonstrated the use of solar energy for 

making salt from seawater. MOST has begun providing electricity to schools and institutes by using solar energy. 

To help demonstrate the practicality of this initiative, Mandalay Technological University (MTU) has installed 3 

kW PV power systems in several MOST technical schools and institutes located in remote areas and without 

access to the national grid system. For each school, there is enough power to supply 10 computers, one overhead 

projector, IPSTAR internet equipment, and 10 fluorescent lamps. The solar system used can be applied at 

minimum cost. MOST plans to install the system throughout the country in technical schools lacking electricity. 

Figure 20 plots the monthly average irradiation levels for a number of selected sights with the highest annual 

average irradiation levels.  The graph shows the monthly variation throughout the year for solar irradiation and 

hence generation.  This also highlights October through to May exhibit excellent solar conditions.  The map 

shading the locations of solar for Myanmar is provided in Figure 21.  This also highlights that the greatest 

potential for solar lies in the central region of the country.  Myanmar has excellent potential for largescale 

integration of solar resources.  

Figure 20 Monthly Irradiance Levels for Selected Locations in Myanmar  
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Source: NASA Atmosphere Science Data Centre, obtained via the SWERA Geospatial Toolkit  
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Figure 21 Best DNI Solar Irradiation Locations in Myanmar  

Mandalay 
load centre

Yangon load 
centre

 

3.7 Geothermal Energy 

Geothermal energy is also abundant in Myanmar, with considerable potential for commercial development. 

Ninety-three geothermal locations have been identified throughout the country. Forty-three of these sites are 

being tested MOGE and MEPE, in cooperation with the Electric Power Development of Japan and Union Oil 

Company of California and Caithness Resources of the United States.  Figure 22 shows the areas where 

considerable geothermal potential has been identified including Kachin, Shan, and Kayah states, Kayin, Kayah, 

Mon, Taninthayi, and also the southern part of Rakhine. 
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Figure 22  Locations in Myanmar with Geothermal Potential  

Mandalay

Based on resource 
assessment done 
by MOGE (1986).

Mandalay 
load centre

Yangon load 
centre

States / regions 
identified to have hot 
springs: Kachin, Shan, 
Kaya.  Southern Rakhine
(below)

 

3.8 Biomass 

Approximately two-thirds of primary energy in Myanmar is supplied by biomass including fuelwood, charcoal, 

agriculture residue and animal waste. Fuelwood accounts for more than 90% of biomass-sourced energy, most of 

which is harvested from natural forests and used in both urban and rural areas. Charcoal, which accounts for 4% - 

6% of total fuelwood consumption, is mainly used in urban areas. The annual consumption of fuelwood per 

household is estimated to be about 2.5 cubic tons (4.5 m3) for rural households and 1.4 cubic tons (2.5 m3) for 

urban residents10. 

According to MOEP, use of biomass for off-grid electricity production is insignificant, with only 5 MW of capacity 

currently installed. ADB studies (Renewable Energy Developments and Potential in the Greater Mekong 

Subregion) suggest total theoretical energy potential from agricultural residues11 at around 60,000 GWh per 

annum. 

3.9 Biogas 

Over the past 10 years, about 152 community-based biogas digesters (plants) have been built, mostly in the 

central region (Mandalay, Sagaing, and Magway divisions) and in the Northern Shan State. The digesters vary in 

                                                           

10 ADB Myanmar Energy Sector Initial Assessment (2012) 

11 Rice husks, rice straw, corn cob, cassava stalk, bagasse, sugarcane trash, and oil palm and coconut 
residues. 
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capacity (from 25 to 100 cubic meters) and electricity output ranges from 5–25 kW. While the combined output 

of these digesters is modest, it is enough to serve 172 villages with four hours of electricity per day. The theoretical 

biogas energy potential is shown in Table 4. 

Table 4 Myanmar Biogas Energy Potential 

 

Source: Renewable Energy Developments and Potential in Myanmar, ADB, 2015 

3.10 Ocean Energy 

Myanmar has a vast coastline that is 2,832 km long. There is potential for tidal and ocean current energy given 

the strong currents and tides along the coast. The first tidal power plant was commissioned in 2007 in Kambalar 

village. It has a 3 kW turbine and provides electricity to 220 village households. The country is estimated to have 

wave energy potential between 5 and 10 kW/m12.   

3.11 Renewable Energy Potential and Diversity  

In summary, the renewable energy potential for Myanmar is provided in Table 5. The numbers presented here 

have been drawn from multiple sources and informed by analysis of IRENA Global Atlas data.  Figure 23 plots the 

seasonal variation of renewable energy generation profiles in Myanmar for hydro, wind and solar.  This shows 

that there is very good seasonal diversification across these three forms of renewable energy.  The annual 

maximum solar irradiation is in February and the minimum in July to August.  For hydropower, the annual 

maximum output occurs in October, which is when the reservoirs are filled following the dry season rains (which 

occur typically in May to June).  Wind fluctuations are not as predictable but as illustrated, generation from wind 

reaches its maximum between July and September and complements hydro and solar resources very well.   

Table 5 Summary of Estimated Renewable Energy Potential (Compiled from Various 

Sources and Analysis) 

Myanmar 
Potential 

(MW) 
Source and comments 

Hydro (Large) 46,000 See Section 3.4 

Hydro (Small) 231 See Section 3.4 

Pump Storage 0 Lack of studies available 

Solar 26,962 MW 
Renewable Energy Developments and Potential in the Greater Mekong 

Subregion (ADB, 2015) 

                                                           

12 Ocean renewable energy in Southeast Asia: A review (Quirapas, Lin, Abundo, Brahim, Santos, 2014).  
Note that the unit of measure is kW of installed capacity per metre of coastline.   
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Wind Onshore 33,829 
Renewable Energy Developments and Potential in the Greater Mekong 

Subregion (ADB, 2015) 

Wind Offshore 

No 

information 

available 

Lack of studies available 

Biomass 6,899 
IES projections based on data from Renewable Energy Developments 

and Potential in the Greater Mekong Subregion (ADB, 2015) 

Biogas 4,741 
IES projections based on data from Renewable Energy Developments 

and Potential in the Greater Mekong Subregion (ADB, 2015) 

Geothermal 400 See Section 3.7 

Ocean 1,150 
Ocean renewable energy in Southeast Asia: A review (2014), based on 

5kW/m wave potential, 2300km coastline, 10% efficiency  

 

Figure 23 Seasonal Renewable Energy Generation Profiles  

 

 

Source: Consultant analysis
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4 Myanmar Development Scenarios  

In this section, we provide more detail on the three scenarios for Myanmar‟s electricity sector that we have 

modelled: the Business as Usual (BAU), Sustainable Energy Sector (SES), and Advanced SES (ASES) scenarios.  

We observe the assumptions that are common to all countries within this study for technology costs (section 4.2) 

and fuel prices (section 4.3).  We then set out several Myanmar-specific assumptions including an economic 

outlook, list of generation projects that were assumed to be committed13 and comments on the status of power 

export projects.  Further assumptions for each scenario are provided in Section 5, Section 6 and Section 7. 

4.1 Scenarios  

The three power sector development scenarios (BAU, SES and ASES) for Myanmar‟s electricity industry are 

illustrated conceptually in Figure 24.  

Figure 24 GMS Power Sector Scenarios 

2015-30 2030-50

Advanced SES

BAU Scenario

SES Scenario (Existing Technologies)

 

The BAU scenario is characterised by electricity industry developments consistent with the current state of 

planning within the GMS countries and reflective of growth rates in electricity demand consistent with an IES 

view of base development, existing renewable energy targets, where relevant, aspirational targets for 

electrification rates, and energy efficiency gains that are largely consistent with the policies seen in the region.  

In contrast, the SES seeks to transition electricity demand towards the best practice benchmarks of other 

developed countries in terms of energy efficiency, maximise the renewable energy development, cease the 

development of fossil fuel resources, and make sustainable and prudent use of undeveloped conventional hydro 

resources.  Where relevant, it leverages advances in off-grid technologies to provide access to electricity to remote 

communities.  The SES takes advantage of existing, technically proven and commercially viable renewable energy 

technologies.   

                                                           

13 That is, construction is already in progress, the project is near to commissioning or it is in an irreversible / advanced sta te of 
the planning process. 
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Finally the ASES assumes that the power sector is able to more rapidly transit towards a 100% renewable energy 

technology mix under an assumption that renewable energy is deployed more than in the SES scenario with 

renewable energy technology costs declining more rapidly compared to BAU and SES scenarios.  A brief summary 

of the main differences between the three scenarios are summarised in Table 6. 

Table 6 Brief Summary of Differences between BAU, SES and ASES  

Scenario Demand Supply 

BAU Demand is forecast to grow in line with 

historical electricity consumption 

trends and projected GDP growth rates 

in a way similar to what is often done in 

government plans. Electric vehicle 

uptake is assumed to reach 15% across 

all cars and motorcycles by 2050. 

Generator new entry follows that of power 

development plans for the country including 

limited levels of renewable energy. 

SES  Assumes a transition towards 

energy efficiency benchmark for the 

industrial sector of Hong Kong14 

and of Singapore for the 

commercial sector by year 2050. 

 For the residential sector, it was 

assumed that residential demand 

per electrified capita grows to 750 

kWh pa by 2050, 38% less than in 

the BAU. 

 Demand-response measures 

assumed to be phased in from 2021 

with some 15% of demand being 

flexible15 by 2050. 

 Slower electrification rates for the 

national grids in Myanmar 

compared to the BAU, but 

deployment of off-grid solutions 

that achieve similar levels of 

electricity access. 

 Mini-grids (off-grid networks) are 

assumed to connect to the national 

system in the longer-term. 

 Electric vehicle uptake as per the 

BAU 

 

 Assumes no further coal and gas new 

entry beyond what is already understood 

to be committed.  

 A modest amount of large scale hydro 

(between 4,000 to 5,000 MW in total) is 

deployed in Lao PDR and Myanmar 

above and beyond what is understood to 

be committed hydro developments16. 

 Supply is then developed by a least cost 

combination of renewable generation 

sources limited by estimates of potential 

rates of deployment and judgments on 

when technologies would be feasible for 

implementation to deliver a power 

system with the same level of reliability 

as the BAU. 

 Technologies used include: solar 

photovoltaics, biomass, biogas and 

municipal waste plants, CSP with 

storage, onshore and offshore wind, 

utility scale batteries, geothermal and 

ocean energy. 

 Transmission limits between regions are 

upgraded as required to support the 

GMS as a whole, and a different 

(approximate) transmission plan to the 

BAU is allowed to develop. 

ASES The ASES demand assumptions are ASES supply assumptions are also 

                                                           

14 Based on our analysis of comparators in Asia, Hong Kong had the lowest energy to GDP intensity for 
industrial sector while Singapore had the lowest for the commercial sector.   

15 Flexible demand is demand that can be rescheduled at short notice and would be implemented by a variety of smart 
grid and demand response technologies.  

16 This is important to all countries because the GMS is modelled as an interconnected region with significant 
conventional baseload capacity retiring around 2030.  
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Scenario Demand Supply 

done as a sensitivity to the SES: 

 An additional 10% energy efficiency 

applied to the SES demands 

(excluding transport). 

 Flexible demand assumed to reach 

25% by 2050. 

 Uptake of electric vehicles doubled by 

2050. 

 Electrification rates in Myanmar 

remain constant after solar PV and 

battery storage reach parity with grid 

costs. 

implemented as a sensitivity to the SES, with 

the following main differences:  

 Allow rates of renewable energy 

deployment to be more rapid as compared 

to the BAU.  

 Technology cost reductions are accelerated 

for renewable energy technologies  

 Implement a more rapid programme of 

retirements for fossil fuel based power 

stations  

 Energy policy targets of 70% renewable 

generation by 2030, 90% by 2040 and 

100% by 2050 across the region are in 

place  

4.2 Technology Cost Assumptions  

Technology capital cost estimates from a variety of sources was collected and normalised onto a consistent and 

uniform basis and mid-points taken for each technology that is relevant to the GMS region.  The data points 

collated were based on overnight capital costs and are exclusive of fixed operating and maintenance costs, 

variable operating and maintenance costs and fuel costs.  The capital costs are presented in Figure 25 which 

summarises the cost assumptions used to produce the installed cost comparisons between the technologies for 

the BAU and SES scenario. For the ASES scenario we have assumed that the technology costs of renewables 

decline more rapidly with the technology costs shown in Figure 26.  Note that all installed costs do not include 

land, transmission, substations and decommissioning costs and are quoted on a US$ (real 2014) basis.  

Comments on the various technologies are discussed below in relation to the BAU and SES technology costs: 

 Conventional thermal technology costs are assumed to decrease at a rate of 0.05% pa citing gradual 

maturation of the technologies with no significant scope for cost improvement.    

 Onshore wind costs were based on the current installed prices seen in China and India with future costs 

decreasing at a rate of 0.6% pa. Future offshore wind costs are also assumed to decrease at a rate of 0.6% 

pa starting at US$2,900/kW. 

 Large and small-scale hydro costs are assumed to increase over time reflecting easy and more cost-

efficient hydro opportunities being developed in the first instance. IRENA reported no cost improvements 

for hydro over the period from 2010 to 2014. Adjustments are made in the case of Lao PDR and Myanmar 

where significant hydro resources are developed in the BAU case17.  

 Solar PV costs are based on the more mature crystalline silicon technology which accounts for up to 90% 

of solar PV installations (IRENA, 2015), and forecast to continue to drop (2.3% pa) albeit at a slower pace 

than in previous years. 

 Utility scale battery costs are quoted on a US$/kWh basis, and cost projections based on a report by 

Deutsche Bank (2015) which took into account several forecasts from Bloomberg New Energy Finance 

(BNEF), Energy Information Administration (EIA) and Navigant. 

 Solar thermal (CSP) capital costs are projected to fall at 2.8% pa on the basis of the IRENA 2015 CSP 

overall levelised cost of electricity (LCOE) projections. While globally there are many CSP installations in 

                                                           

17 Capital costs for large scale hydro projects are assumed to increase to US$3,000/kW by 2050 
consistent with having the most economically feasible hydro resources developed ahead of less 
economically feasible resources.  



 

  Part B – IES Scenarios |Page 105 

place, the technology has not taken off and the cost of CSP technology over the past 5 years has not been 

observed to have fallen as rapidly as solar PV.  

 Biomass capital costs are based on costs observed in the Asia region which are significantly less than those 

observed in OECD countries. Capital costs were assumed to fall at 0.1% pa. Biogas capital costs were based 

on anaerobic digestion (AD) and assumed to decline at the same rate as biomass.  

 Ocean energy (wave and tidal) technologies were based on learning rates in the „Ocean Energy: Cost of 

Energy and Cost Reduction Opportunities‟ (SI Ocean, 2013) report assuming global installation capacities 

increase to 20 GW by 205018. 

 Capital costs are all discounted at 8% pa across all technologies over the project lifetimes. 

Decommissioning costs were not factored into the study. 

 For technologies that run on imported coal and natural gas, we have factored in the additional capital cost 

of developing import / fuel management infrastructure in the modelling.   

For reference, Appendix A tabulates all technology cost assumptions used in the modelling. 

 

Figure 25 Projected Capital Costs by Technology for BAU and SES  

 

* Battery costs are quoted on a Real 2014 US$/kWh basis. 

 

                                                           

18 Wave and tidal costs are averaged. 
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Figure 26 Projected Capital Costs by Technology for ASES  

  

* Battery costs are quoted on a Real 2014 US$/kWh basis. 

4.3 Fuel Pricing Outlook  

IES has developed a global fuel price outlook which is based on short-term contracts traded on global commodity 

exchanges before reverting towards long-term price forecasts and relationships provided in energy agency 

reports.  A summary of the fuel prices expressed on an energy basis (US$/MMBtu HHV) is presented in Figure 

27 below.  

The 30% dip from 2014 to 2015 for the various fuels was the result of a continued weakening of global energy 

demand combined with increased stockpiling of reserves. Brent crude prices fell from US$155/bbl in mid-2014 to 

US$50/bbl in early 2015. The Organisation of the Petroleum Exporting Countries (OPEC) at the November 2014 

meeting did not reduce production causing oil prices to slump. Fuel prices are assumed to return to long-term 

expectations by 2025. This is presented in Figure 27. 

Appendix B tabulates the fuel pricing assumptions that we have used in the modelling presented in this report.  
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Figure 27 IES Base Case Fuel Price Projections to 2050 
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4.4 Real GDP Growth Outlook 

Real Gross Domestic Product (GDP) growth is assumed to stay relatively high around current GDP growth rates 

due to the focus on industrialisation in the region. Over time, GDP growth is assumed to decline towards 1.96%19 

pa by 2050 as seen in Figure 28.  The trend down is assumed to reflect the economic development cycle of a 

developing country.  This assumption is held consistent in the BAU and SES. 

Figure 28 Myanmar GDP Projection 
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19 1.96% reflects the previous 5 year GDP growth of the top 10 GDP countries in the world excluding 
Brazil, China and Russia. 
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The GDP composition of Myanmar is weighted towards industry in line with the strategic aspirations of the 

country.  The industry share of GDP in Myanmar is assumed to increase from 35% in 2014 to 60% in 2030. The 

GDP composition is presented in Figure 29 below.  Note that this assumption is held constant in the BAU and 

SES. 

Figure 29 Myanmar GDP Composition 
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4.5 Population Growth  

Population was assumed to grow in line with the UN Medium Fertility scenario and is held constant across all 

scenarios20. 

4.6 Committed Generation Projects in BAU, SES and ASES Scenarios 

Table 7 lists Myanmar‟s existing plants and the generation projects we assumed to be committed.  APR Energy is 

the 100 MW Kyauske gas-fired generation facility with a short-term contract with the Government, however, we 

expect it to continue running, or be replaced by another gas-fired plant. 

Table 7 Myanmar Committed New Entry Assumptions  

Unit Capacity (MW) Generation Type COD21 

Mawlamyine MPLP(1st) 98 Gas 2015 

Thaton GT (W-B) 106 Gas 2015 

Myinchan Aggrego 103 Gas 2015 

APR Energy 100 Gas 2015 

V-Power 50 Gas 2015 

                                                           

20 UN Department of Economic and Social Affairs, World Population Prospects: The 2012 Revision  

21 Commercial operations date.  
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Unit Capacity (MW) Generation Type COD21 

Upper Nam Htwan 3.2 Hydro 2016 

Mong Wa 60 Hydro 2016 

Thilawa(1) 25 Gas 2016 

Shwedaung IPP 70 Gas 2016 

Kanbauk GEG 6 Gas 2016 

Thilawa(2) 25 Gas 2017 

Myinchan IPP 250 Gas 2017 

Thahtay 111 Hydro 2018 

Upper Keng Tong 51 Hydro 2018 

Upper Baluchaung 30.4 Hydro 2018 

Tharkayta UREC 1st 115 Gas 2018 

Kanbauk GTCC 200 Gas 2018 

4.7 Transmission System, Imports and Exports  

The modelling presented in this report assumes transmission in the GMS becomes more tightly integrated than at 

present.  Given the modelling period is for 35 years, we use a very simple model for the interconnections as 

illustrated in Figure 30.  The figure shows the interconnections in the region as well as to countries outside the 

region (PRC and Malaysia).  Initially not all transmission lines are in place and the power system is modelled as 

per the status quo.  However, over the modelling period the transmission system evolves as needed to provide 

mutual support between the two regions and to minimise costs.  This leads to a different transmission plan in 

each scenario.  

There are some slight differences in the assumptions behind the transmission system enhancements in each 

scenario as follows:  

 In the BAU, it is assumed that transmission developments occur slowly and a tightly integrated regional 

power system is in place from about 2030, but the power sectors are developed so that there is only a 

limited level of dependency on imports from neighbouring countries.  This is consistent with power sector 

planning that seeks to not be overly dependent on power imports from neighbouring countries.  

 In the SES and ASES, the transmission system evolves from 2025 and we allow the transmission system 

(based on a simplified model of the region) to expand as needed to optimise the use of a geographically 

disperse set of renewable energy resources.  A consequence of this is that some countries become 

significant exporters of power while others take advantage of power imports from neighbouring countries.  

In particular Myanmar and Lao PDR become major power exporters with the beneficiaries being the other 

GMS countries.    
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Figure 30 Simple Transmission System Model of GMS  
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4.8 Technical-Economic Power System Modelling  

Technical and economic modelling of the GMS was done in the PROPHET electricity planning and simulation 

models.  It develops a least cost generation based plan and was used to simulate the operation of the GMS region 

as an integrated power system.   

A brief overview of the various aspects is provided below: 

 Planning Module: The Planning Module of Prophet allows for intertemporal constraints such as energy 

limits to be preserved when simulating the power system and developments.  It also develops a least cost 

set of new entrants to satisfy demand over the 35 year modelling horizon.   

 Transmission: The power system was modelled based on the configuration as per Figure 30 with fixed / 

scheduled flows (red lines) to power systems outside the GMS not being explicitly modelled while power 

transfers within the GMS countries were optimised as needed to allow supply and demand to balance.  

This is important with respect to modelling diversity in demand in the different regions and geographical 

variation in generation patterns from supply-driven renewable energy (solar and wind) and seasonal 

variation of inflows into the hydro storages (see Figure 30).   

 Economics: Capital and operating costs relating to generation plants as per the assumptions covered in 

this report allow the Planning Module to model generation and transmission development in a least cost 

manner.  On top of this, resource constraints had to be formulated to reflect actual limits such as the 

maximum renewable resource and development rates available to each country. 
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 Demand: Demand profiles were constructed from energy and peak demand forecasts for electricity based 

on regression models that were developed for each sector of the electricity industry (commercial, 

industrial, residential, agricultural and transport). The monthly and intraday construction of the profiles 

were performed in Prophet based on historical data and/or external data sources indicating the seasonal 

profile of demand for each country. 

 Flexible demand: was modelled as a MW and GWh/month quantities that can be scheduled as 

necessary to reduce system costs. This means that demand tends to be shifted from periods when supply 

and demand would otherwise be tight to other times.  The technology for rescheduling demand was 

assumed to be in place from 2020 in the SES and ASES scenarios. 

 Supply: The approach taken for modelling generation supply technologies varied according to the 

technology type. This is discussed further below: 

- Conventional thermal plant: is modelled as capacity limited plants, with fuel take or pay contracts 

applied to generators running on natural gas and where relevant supply constraints put in place – for 

example, gas supply limits applied to Liquefied Natural Gas (LNG) facilities or offshore gas fields.  

Examples of such plant include coal, biomass, gas, and diesel generators. 

- Energy limited plants: such as large-scale hydros with reservoirs / storages and CSP have monthly 

energy limits corresponding to seasonal variations in energy inflows. The equivalent capacity factors 

are based on external reports for hydro and resource data for CSP (see next point). 

- Supply-driven generation forms: Seasonal profiles for wind, solar and run of river hydros without 

reservoirs were developed on an hourly basis.  For wind and solar they were derived from monthly 

resource data collected from a variety of sources including NASA, NREL22 and accessed via the Solar 

and Wind Energy Resource Atlas (SWERA) Toolkit and IRENA Global Atlas. Resource amounts were 

matched against actual generation data for known plants to develop equivalent monthly capacity 

factors at various high resource pockets in each country. Several traces were built from known 

generation traces to provide diversification benefits.  

- Pump Storage and battery storage: these are modelled in a similar way to flexible demand in that 

demand can be shifted with a capacity and energy limit but the scheduled demand is stored for 

generation later with an appropriate energy conversion efficiency (pumped storages assumed to be 

70% and battery storage systems at 85%). 

 

 

                                                           

22 DNI and Wind NASA Low Resolution and NREL DI Moderate Resolution data.  
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5 Business as Usual Scenario  

5.1 Business as Usual Scenario  

The BAU scenario assumes industry developments consistent with the current state of planning within the GMS 

countries and reflective of growth rates in electricity demand consistent with an IES view of base development, 

existing renewable energy targets, where relevant, aspirational targets for electrification rates, and energy 

efficiency gains that are largely consistent with the policies seen in the region. 

5.2 Demand Growth  

Myanmar‟s on-grid electricity demand (including transmission and distribution losses23) is plotted in Figure 31.  

Myanmar‟s electricity demand is forecast to increase at a rate of 7.1% pa over the 35-year period to 2050 with a 

slowdown in growth from 2035 as GDP growth converges to that of a developed nation. The electricity growth 

compared to other GMS countries increases in line with industrialisation and commercialisation of the economy.  

The commercial sector is forecast to grow the fastest at 7.7% pa followed by residential at 7.3%, industry at 6.5% 

and agriculture at 1.0% as the GDP composition shifts towards commerce/services and industry accounting for 

30% and 60%, respectively, of GDP by 2050. Residential electricity consumption increases at a high rate driven 

by growing electrification rates in the urban and rural areas. Myanmar‟s electricity demand is forecast to reach 

149 TWh by 2050 and the transport sector is forecast to hit 9 TWh by 2050 as the number of cars and uptake of 

electric cars and motorbikes increase towards an uptake rate of 15%.  

Peak demand is plotted below in Figure 32 and shows peak demand growing at 6.5% pa to 22.7 GW by 2050. The 

load factor is assumed to trend towards 75% by 2040 mainly driven by additional industrial loads.  Key drivers 

for demand growth and the demand projections are summarised in Table 8.  

 

 

                                                           

23 Note that unless otherwise stated, all other demand charts and statistics include transmission and 
distribution losses. 
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Figure 31 Myanmar Projected Electricity Demand (2015-50, BAU) 

 

 

Figure 32 Myanmar Projected peak Demand (MW, BAU) 
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Table 8 Myanmar Demand and Demand Drivers (BAU) 

No.  Aspect  2015-30 2030-40 2040-50 

1 Demand Growth (pa) 10.8% 5.8% 3.5% 

2 GDP Growth (Real, pa) 7.0% 5.6% 3.1% 

3 Electrification Rate (Population) 62.6% 97.0% 98.8% 

4 Population Growth 0.56% 0.12% -0.13% 

5 Per Capita Consumption (kWh) 421 1,056 1,885 

6 Electricity Elasticity* 4.02 2.51 1.79 

7 Electricity Intensity (kWh/US$) 0.123 0.181 0.235 

* Electricity elasticity is calculated as electricity demand growth divided by the population growth over the 

same period 

5.3 Installed Capacity Development  

The BAU installed capacity (MW) for Myanmar is plotted in Figure 33 and Figure 34 by capacity shares for 

selected years: 2010, 2015, 2020, 2030, 2040 and 2050.  The former shows installed generation capacity by the 

main generation type categories. We provide corresponding statistics in Table 9 and Table 10. Installed capacity 

in 2014 increases from 4.5 GW to 34.4 GW with coal and large-scale hydro each increasing to 10 GW dominating 

the capacity supply by 2050. An additional 1,200 MW of gas-fired generation fills the intermediate and peaking 

role and smaller investments in solar, biomass and run-of-river hydro help Myanmar diversify the supply mix to 

21% renewable capacity (excluding large-scale hydro).  
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Figure 33 Myanmar Installed Capacity (BAU, MW) 

 

 



 

Part B – IES Scenarios |Page 116 

 

Figure 34 Myanmar Installed Capacity Mix Percentages (BAU, %)  

 

Table 9 Myanmar Capacity by Type (BAU, MW) 

Resource 2010 2015 2020 2030 2040 2050 

Coal 130 30 0 1,830 5,860 10,300 

CCS 0 0 0 0 0 0 

Diesel 70 0 0 100 400 600 

Fuel Oil 0 0 0 0 0 0 

Gas 770 1,490 1,939 2,339 2,638 2,638 

Nuclear 0 0 0 0 0 0 

Hydro 1,450 3,252 3,508 6,544 9,162 10,882 

Onshore Wind 0 0 248 848 1,848 2,648 

Offshore Wind 0 0 0 0 0 0 

Biomass 0 0 205 205 205 405 

Biogas 0 0 0 0 0 0 

Solar 0 0 311 1,911 4,311 5,911 

CSP 0 0 0 0 0 0 

Battery 0 0 0 0 0 0 

Hydro ROR 0 0 0 600 800 1,000 

Geothermal 0 0 0 0 0 0 

Pump Storage 0 0 0 0 0 0 

Ocean 0 0 0 0 0 0 
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Table 10 Myanmar Capacity Share by Type (BAU, %) 

Resource 2010 2015 2020 2030 2040 2050 

Coal 5% 1% 0% 13% 23% 30% 

CCS 0% 0% 0% 0% 0% 0% 

Diesel 3% 0% 0% 1% 2% 2% 

Fuel Oil 0% 0% 0% 0% 0% 0% 

Gas 32% 31% 31% 16% 10% 8% 

Nuclear 0% 0% 0% 0% 0% 0% 

Hydro 60% 68% 56% 46% 36% 32% 

Onshore Wind 0% 0% 4% 6% 7% 8% 

Offshore Wind 0% 0% 0% 0% 0% 0% 

Biomass 0% 0% 3% 1% 1% 1% 

Biogas 0% 0% 0% 0% 0% 0% 

Solar 0% 0% 5% 13% 17% 17% 

CSP 0% 0% 0% 0% 0% 0% 

Battery 0% 0% 0% 0% 0% 0% 

Hydro ROR 0% 0% 0% 4% 3% 3% 

Geothermal 0% 0% 0% 0% 0% 0% 

Pump Storage 0% 0% 0% 0% 0% 0% 

Ocean 0% 0% 0% 0% 0% 0% 

 

5.4 Projected Generation Mix  

Figure 35 plots the generation mix (on an as generated basis24) over time in the BAU case and Figure 36 plots the 

corresponding percentage shares.  Table 11 and Table 12 tabulate the generation data by snapshot year. 

Over time, additional generation from new coal-fired generators raises the coal share from 0% in 2015 to 53% by 

2050 displacing large-scale hydro as the primary supply technology. The large-scale hydro generation share 

declines over time but increases in energy terms contributing 83 TWh or 26% of total production by 2050. The 

gas generation share decreases from 39% in 2015 to approximately 6% by 2050 as other technologies are brought 

into the mix.  

As new renewable capacity comes online, the generation share slowly picks up from 0% in 2015 to around 15% by 

2050. Biomass accounts for 2%, solar PV 7% and wind 4% of the system total. 

 

                                                           

24 Unless otherwise stated, all generation charts and statistics in this report are presented on an “as 
generated” basis, meaning that generation to cover generator‟s auxiliary consumption accounted for.   
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Figure 35 Myanmar Generation Mix (BAU, GWh) 

 

 

Figure 36 Myanmar Generation Mix Percentages (BAU, %)   
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Table 11 Myanmar Generation by Type (BAU, GWh) 

Generation 2010 2015 2020 2030 2040 2050 

Coal 0 0 0 13,062 47,066 83,529 

CCS 0 0 0 0 0 0 

Diesel 30 0 0 0 0 0 

Fuel Oil 0 0 0 0 0 0 

Gas 1,678 5,233 8,280 12,161 9,255 9,255 

Nuclear 0 0 0 0 0 0 

Hydro 5,263 8,099 12,905 24,075 33,707 40,036 

Onshore Wind 0 0 526 1,808 3,951 5,641 

Offshore Wind 0 0 0 0 0 0 

Biomass 0 0 1,353 1,349 1,353 2,663 

Biogas 0 0 0 0 0 0 

Solar 0 0 609 3,733 8,450 11,547 

CSP 0 0 0 0 0 0 

Hydro ROR 0 0 0 2,207 2,962 3,679 

Geothermal 0 0 0 0 0 0 

Pump Storage 0 0 0 0 0 0 

Ocean 0 0 0 0 0 0 

 

Table 12 Myanmar Generation share by Type (BAU, %) 

Generation 2010 2015 2020 2030 2040 2050 

Coal 0% 0% 0% 22% 44% 53% 

CCS 0% 0% 0% 0% 0% 0% 

Diesel 0% 0% 0% 0% 0% 0% 

Fuel Oil 0% 0% 0% 0% 0% 0% 

Gas 24% 39% 35% 21% 9% 6% 

Nuclear 0% 0% 0% 0% 0% 0% 

Hydro 75% 61% 55% 41% 32% 26% 

Onshore Wind 0% 0% 2% 3% 4% 4% 

Offshore Wind 0% 0% 0% 0% 0% 0% 

Biomass 0% 0% 6% 2% 1% 2% 

Biogas 0% 0% 0% 0% 0% 0% 

Solar 0% 0% 3% 6% 8% 7% 

CSP 0% 0% 0% 0% 0% 0% 

Hydro ROR 0% 0% 0% 0% 0% 0% 

Geothermal 0% 0% 0% 4% 3% 2% 

Pump Storage 0% 0% 0% 0% 0% 0% 

Ocean 0% 0% 0% 0% 0% 0% 

 

5.5 Grid to Grid Power Flows  

Figure 37 plots the imports and exports in the BAU with the dotted line representing the net interchange. Overall 

flows in the BAU are zero up to 2031 when exports out of Myanmar start to increase up to 25,000 GWh with 

transmission capability developed between Myanmar and Thailand. The flows between the countries occur 

primarily because of the relative generation cost differences with Thailand relying heavily on gas-fired generation. 
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Figure 37 Myanmar Imports and Exports (BAU) 

 

 

5.6 Generation Fleet Structure  

Figure 38 shows the installed generation capacity by the main categories of generation: thermal, renewable and 

large-scale hydro, in order to provide greater insight into the basic structure of installed capacity under the BAU.  

This highlights that Myanmar‟s BAU projection is as anticipated heavily dominated by fossil-fuel based 

generation and large-scale hydro projects.  Figure 39 shows the on-grid composition of generation by major 

categories of generation: thermal, large hydro and renewable and reflects the installed capacity trends with coal 

dominating the generation outlook due to its much higher capacity factor relative to large-scale hydro and 

renewables. 
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Figure 38 Myanmar Installed Capacity by Generation Type (BAU, MW) 

 

 

Figure 39 Myanmar Generation Mix by Generation Type (BAU, GWh) 

 



 

Part B – IES Scenarios |Page 122 

 

To facilitate later comparison with the SES, Figure 40 plots installed capacity with capacity being distinguished 

between the following basic categories: (1) dispatchable capacity, (2) non-dispatchable capacity; and (3) semi-

dispatchable capacity25.  This provides some insight into the operational flexibility of the generation fleet to 

match demand uncertainty.  The dispatchable category relates to generation that can be controlled and 

dispatched at short notice to ramp up or down, non-dispatchable means that the generation is not able to respond 

readily to dispatch instructions while the semi-dispatchable category means that the resource can respond within 

limits, and in particular is capable of being backed off should the need arise to for example, avoid overloading the 

network or “spill” energy in the event that an over generation situation emerges; solar photovoltaics and 

windfarms with appropriately installed control systems can be classified in this category.  In the BAU, over time, 

as renewable generation trends towards 29% of the total installed capacity by 2050, the dispatchable percentage 

declines to 72% although this still suggests a high level of dispatch control. 

Figure 40 Myanmar Installed Capacity by Dispatch Status (BAU, MW) 

 

5.7 Reserve Margin and Generation Trends  

Figure 41 plots the reserve margin based on nameplate capacity and annual peak demand.  The Myanmar reserve 

margin in the BAU declines to 40% as the system adjusts to newly constructed projects then trends to 52% by 

2050 as renewables are added to the system on top of conventional technologies that developed to meet reserve 

requirements.   

                                                           

25 Wind and solar is classified as semi-dispatchable, geothermal and hydro run-of-river is classified as 
non-dispatchable and all other technologies are classified as dispatchable. 
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Figure 41 Myanmar Reserve Margin (BAU)  

 

To obtain a better understanding of the broad mix of generation capacity and generation mix, Figure 42 and 

Figure 43 show shares in installed capacity and in generation grouped by the main categories of generator: 

thermal, large hydro, renewable energy (RE) and large hydro plus renewable energy.   

Figure 42 Myanmar Capacity Shares by Generation Type (BAU)  

 

Thermal-based generation share increases as coal and gas capacity is added to the system growing to 59% by 

2050.  Renewable generation reaches 15% of total generation and 41% including large-scale hydro.  
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Figure 43 Myanmar Generation Shares by Generation Type (BAU)  

 

5.8 Electrification and Off-Grid  

In the BAU, Myanmar‟s central grid-based electrification rate for its urban and rural population is assumed to 

reach close to 100% by 2030 in the BAU.   
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6 Sustainable Energy Sector Scenario  

6.1 Sustainable Energy Sector Scenario  

The SES seeks to transition electricity demand towards the best practice benchmarks of other developed 

countries in terms of energy efficiency, maximise the renewable energy development, cease the development of 

fossil fuel resources, and make sustainable and prudent use of undeveloped conventional hydro resources.  

Where relevant, it leverages advances in off-grid technologies to provide access to electricity to remote 

communities.  The SES takes advantage of existing, technically proven and commercially viable renewable 

energy technologies.   

6.2 Demand Growth  

Figure 44 plots Myanmar‟s forecast energy consumption from 2015 to 2050 with the BAU energy trajectory 

charted as a comparison. The significant savings are due to additional energy efficiency assumptions re lating 

to the various sectors achieving energy intensity benchmarks of comparable developed countries in Asia 26. The 

SES demand grows at a slower rate of 6.2% pa over the period to 2050 with the commercial sector growing at 

6.2% pa, industry growing at 6.3% pa and the residential sector growing at 5.6% pa. Uptake of electric 

transport options occurs from 2031 onwards and grows to 9 TWh accounting for 8.5% of total demand by 

2050, or 15% of all vehicles.  Off-grid demand growing up to 1,300 GWh in 2030 and dropping to 716 GWh by 

2050 is driven by granting off-grid access to non-electrified households in the interim as electrification 

follows.  The off-grid demand is relatively small as it reflects off-grid per capita demand that is much lower 

than grid connected demands and only reflects demand that is supported by off-grid generation as opposed to 

potential off-grid demand. 

Figure 45 plots the peak demand of Myanmar. The firm blue line represents peak demand in Myanmar  without 

any demand side management impacts. Demand side management reflects demand responses (excluding 

technology enabling responses such as battery storage) to tight supply and network conditions. This is 

assumed to grow to as much as 10% of demand across all sectors by 2050. The load factor associated with the 

SES is also assumed to reach 80% (compared to 75% under the BAU case) by 2050 as a further consequence of 

enhanced demand side management measures relative to the BAU. 

Key drivers for demand growth and the demand projections are summarised in Table 12.  

 

                                                           

26 Myanmar‟s industrial intensity was trended towards levels commensurate with Hong Kong (2014) 
which was the lowest in a basket of comparable economies.  



 

Part B – IES Scenarios |Page 126 

 

Figure 44 Myanmar Projected Electricity Demand (2015-2050, SES) 

 

 

Figure 45 Myanmar Projected Electricity Demand (SES, MW) 

 

Projected 
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Table 13 Myanmar Demand and Demand Drivers (SES) 

No.  Aspect  2015-30 2030-40 2040-50 

1 Demand Growth (pa) 9.3% 5.8% 2.3% 

2 GDP Growth (Real, pa) 7.0% 5.6% 3.1% 

3 Central grid-based electrification Rate (Population) 49.3% 78.4% 84.5% 

4 Population Growth 0.56% 0.12% -0.13% 

5 Per Capita Consumption (kWh) 365 839 1,496 

6 Electricity Elasticity*  3.48 2.30 1.78 

7 Electricity Intensity (kWh/US$) 0.106 0.144 0.186 

* Electricity elasticity is calculated as electricity demand growth divided by the population growth over the 

same period 

6.3 Installed Capacity Development  

Figure 46 plots the installed capacity developments under the SES and Figure 47 plots the corresponding 

percentage shares.  Table 14 and Table 15 provide the statistical details of the installed capacity and capacity 

shares by type including the estimated 2010 levels.  

Committed and existing plants are assumed to come online as per the BAU and are not replaced when retired.  

Planned and proposed thermal developments are not developed and up to 2,500 MW of large-scale hydro is 

developed to support renewable technologies as GMS countries target more sustainable energy options and look 

to renewable technologies to meet future demands. Gas fired-generation in the earlier years is very similar to the 

BAU due to existing and committed projects but drops off with plant retirements in the late 2030s compared to 

the 31% share in 2015. Large-hydro penetration also decreases with large-scale hydro considered in the BAU 

replaced with other renewable energy. 

Timing of renewable energy developments are based on the maturity of the technology and ease of deployment. 

Additional demand in the SES is predominantly met by renewables with 58 GW required to meet 2050 electricity 

demand from a current capacity base of 0 MW (large-scale and grid connected). Solar PV is to account for 27 GW, 

biomass 4 GW, CSP 5 GW, and wind energy 13 GW of the total by 2050 with 6 GW of battery storage developed to 

support significant penetration of solar PV in the Myanmar system. 1 GW of solar PV and battery storage is also 

deployed to provide interim electricity access. By 2050, renewable generation excluding large-scale hydro 

accounts for 90% of installed capacity. 
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Figure 46 Myanmar Installed Capacity by Type (SES, MW) 
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Figure 47 Myanmar Capacity Shares (SES, %) 

 

Table 14 Myanmar Capacity by Type (SES, MW) 

Resource 2010 2015 2020 2030 2040 2050 

Coal 130 30 0 0 0 0 

CCS 0 0 0 0 0 0 

Diesel 70 0 0 0 0 0 

Fuel Oil 0 0 0 0 0 0 

Gas 770 1,490 1,939 1,774 691 0 

Nuclear 0 0 0 0 0 0 

Hydro 1,450 3,252 3,748 6,213 6,213 6,213 

Onshore Wind 0 0 1,149 5,149 10,749 13,049 

Offshore Wind 0 0 0 0 0 0 

Biomass 0 0 205 1,205 3,205 4,005 

Biogas 0 0 0 0 0 0 

Solar 0 0 1,959 8,959 19,459 27,459 

CSP 0 0 0 1,050 2,550 4,800 

Battery 0 0 0 0 2,192 5,521 

Hydro ROR 0 0 0 1,200 1,600 2,000 

Geothermal 0 0 0 50 250 350 

Pump Storage 0 0 0 0 0 300 

Ocean 0 0 0 0 50 200 

Off-grid 0 2 87 1,001 1,008 1,008 
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Table 15 Myanmar Capacity Share by Type (SES, %) 

Resource 2010 2015 2020 2030 2040 2050 

Coal 5% 1% 0% 0% 0% 0% 

CCS 0% 0% 0% 0% 0% 0% 

Diesel 3% 0% 0% 0% 0% 0% 

Fuel Oil 0% 0% 0% 0% 0% 0% 

Gas 32% 31% 21% 7% 1% 0% 

Nuclear 0% 0% 0% 0% 0% 0% 

Hydro 60% 68% 41% 23% 13% 10% 

Onshore Wind 0% 0% 13% 19% 22% 20% 

Offshore Wind 0% 0% 0% 0% 0% 0% 

Biomass 0% 0% 2% 5% 7% 6% 

Biogas 0% 0% 0% 0% 0% 0% 

Solar 0% 0% 22% 34% 41% 42% 

CSP 0% 0% 0% 4% 5% 7% 

Battery 0% 0% 0% 0% 5% 9% 

Hydro ROR 0% 0% 0% 5% 3% 3% 

Geothermal 0% 0% 0% 0% 1% 1% 

Pump Storage 0% 0% 0% 0% 0% 0% 

Ocean 0% 0% 0% 0% 0% 0% 

Off-grid 0% 0% 1% 4% 2% 2% 

 

6.4 Projected Generation Mix  

Grid generation is plotted in Figure 48 and Figure 4927.  The corresponding statistics for snapshot years are 

provided in Table 17 and Table 18.  Myanmar‟s generation mix in the earlier years to 2020 is similar to the BAU 

case as committed new entry is commissioned. Biomass generation grows to 27TWh by 2050 accounting for 17% 

of generation with CSP contributing 13%, solar PV and wind accounting for 33% and 17% respectively. By 2050 

renewable technology (excluding large-scale hydro) generates 85% (or 100% including large-scale hydro) of total 

power requirements in the country coinciding with the retirements of older gas and coal plants. 

 

                                                           

27 Battery storage is not included as storage technologies are generation neutral.  
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Figure 48 Myanmar Generation Mix (SES, GWh) 
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Figure 49 Myanmar Generation Share (SES, %) 

 

Table 16 Myanmar Generation by Fuel (SES, GWh) 

Generation 2010 2015 2020 2030 2040 2050 

Coal 0 0 0 0 0 0 

CCS 0 0 0 0 0 0 

Diesel 30 0 0 0 0 0 

Fuel Oil 0 0 0 0 0 0 

Gas 1,678 5,233 6,502 6,174 2,923 0 

Nuclear 0 0 0 0 0 0 

Hydro 5,263 8,099 15,308 23,125 20,402 23,362 

Onshore Wind 0 0 2,435 10,980 22,981 27,800 

Offshore Wind 0 0 0 0 0 0 

Biomass 0 0 1,441 8,445 22,522 27,187 

Biogas 0 0 0 0 0 0 

Solar 0 0 3,836 17,501 38,141 53,640 

CSP 0 0 0 3,381 10,525 21,085 

Battery 0 0 0 0 0 0 

Hydro ROR 0 0 0 4,415 5,925 7,358 

Geothermal 0 0 0 333 1,651 2,304 

Pump Storage 0 0 0 0 0 317 

Ocean 0 0 0 0 132 526 

Off-grid 0 2 112 1,268 725 716 
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Table 17 Myanmar Generation Share by Fuel (SES, %) 

Generation 2010 2015 2020 2030 2040 2050 

Coal 0% 0% 0% 0% 0% 0% 

CCS 0% 0% 0% 0% 0% 0% 

Diesel 0% 0% 0% 0% 0% 0% 

Fuel Oil 0% 0% 0% 0% 0% 0% 

Gas 24% 39% 22% 8% 2% 0% 

Nuclear 0% 0% 0% 0% 0% 0% 

Hydro 75% 61% 52% 31% 16% 14% 

Onshore Wind 0% 0% 8% 15% 18% 17% 

Offshore Wind 0% 0% 0% 0% 0% 0% 

Biomass 0% 0% 5% 11% 18% 17% 

Biogas 0% 0% 0% 0% 0% 0% 

Solar 0% 0% 13% 23% 30% 33% 

CSP 0% 0% 0% 4% 8% 13% 

Battery 0% 0% 0% 0% 0% 0% 

Hydro ROR 0% 0% 0% 6% 5% 4% 

Geothermal 0% 0% 0% 0% 1% 1% 

Pump Storage 0% 0% 0% 0% 0% 0% 

Ocean 0% 0% 0% 0% 0% 0% 

Off-grid 0% 0% 0% 2% 1% 0% 

 

6.5 Grid to Grid Power Flows  

Figure 50 plots the imports and exports in the SES with the dotted line representing the net interchange. 

Myanmar exports its power to Thailand from 2020 as transmission developments occur from a much earlier 

stage with generation planning at the regional level.  By the 2040‟s over 40,000GWh is traded across the 

Myanmar and Thailand border each year driven by significant demand growth in Thailand and Viet Nam relative 

to the other GMS countries and limitations on their renewable resource potential. Myanmar‟s net exporter status 

is driven by the vast amount of renewable energy resources available to the country. 
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Figure 50 Myanmar Imports and Exports (SES) 

 

 

6.6 Generation Fleet Structure  

As for the BAU, to gain insight into the nature of the mix of generation technologies deployed in the SES, we 

present a number of additional charts.  Figure 51 and Figure 52 show Myanmar‟s installed capacity and 

generation by type for the SES – this is biased towards renewable generation forms.   
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Figure 51 Myanmar Installed Capacity by Generation Type (SES, MW) 

 

 

Figure 52 Myanmar Generation Mix by Generation Type (SES, GWh) 
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Figure 53, shows the dispatchable, semi-dispatchable and non-dispatchable components of installed capacity and 

it can be seen that semi-dispatchable increases to around 69% of the total system capacity compared to around 

25% in the BAU by 2050.  Based on operational simulations with this resource mix, it appears to be operationally 

feasible, although the reliance on generation forms that provide storage and having flexibility in the demand side 

play important roles.  It is clear that short-term renewable energy solar and wind forecasting systems will be 

important, as will real-time updates on demand that can be controlled.  Furthermore, control systems that can 

allow the dispatch of flexible resources on both supply and demand sides of the industry and across the region 

will be required.  

Figure 53 Myanmar Installed Capacity by Dispatch Status (SES, MW) 

 

6.7 Reserve Margin and Generation Trends 

Figure 54 plots the reserve margin under the SES. Figure 55 and Figure 56, respectively, show the installed 

capacity mix and generation mix for different categories of generation in the power system.  The reserve margin 

in the SES increases to almost 300% by 2030 as significant resources are invested into Myanmar generation 

projects (and transmission) to supply Thailand relieving potential energy constraints in Cambodia and Viet Nam.  

The reserve margin is naturally higher in the SES due to the lower capacity factor of renewable energy 

technologies like solar PV or wind compared to conventional technologies. Renewable technologies generally 

have much lower capacity factors and require more capacity to meet the same amount of energy produced from 

thermal-based technologies28. 

                                                           

28 Conventional reserve margin measures, based on peak demand and capacity alone are generally not a 
useful measures for systems with energy limited resources, high levels of renewable energy, battery 
storages and high levels of controllable demand side resources, as compared to power systems that are 
dominated by thermal generators and inelastic demand.  
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Figure 54 Myanmar Reserve Margin (SES) 

 

Figure 55 Myanmar Installed Capacity Shares for SES by Generation Type  
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Figure 56 Myanmar Generation Shares for SES by Generation Type 

 

6.8 Electrification and Off-Grid  

Myanmar in the SES is assumed to have slower grid electrification rates than the BAU with off-grid demand met 

by off-grid technologies (solar PV and battery storage in the interim before the transmission network is built out 

to all the provinces). As existing off-grid supplied regions are connected from 2030, existing mini grids are 

assumed to be integrated into the main grid. By 2030, the SES has similar electricity access rates as the BAU, but 

not all is connected to the main grid.   

Figure 57 shows the percentage of total demand divided into grid and off-grid potential demand. Off-grid 

potential demand is demand that is not yet being satisfied either by grid connection or an off-grid power supply 

solution29.  In 2015, 78% of total demand is grid-connected demand (red) and the rest is potential off-grid 

demand (blue). Over time, grid based demand increases due to progress with electrification while potential off-

grid demand is supplied by solar PV and battery storage technologies. The black line represents the combined 

percentage of demand that has access to electricity either via grid connection or via an off-grid solution.   The cost 

of off-grid supply based on solar PV and battery storage is assumed to cost US$171/MWh declining to 

US$101/MWh by 2030, reaching US$74/MWh by 205030. 

                                                           

29 It is an estimate of the amount of demand that would be present if the household was either connected 
to the grid or supplied by an off-grid solution. 

30 Based on technology cost assumptions, 25% of solar PV generation stored for off-peak use and an 85% 
battery efficiency. 
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Figure 57 Off-grid Potential Demand Share (SES) 
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7 Advanced Sustainable Energy Sector Scenario  

7.1 Advanced Sustainable Energy Sector Scenario  

The ASES assumes that the power sector is able to more rapidly transition towards a 100% renewable energy 

technology mix under an assumption that renewable energy is deployed more than in the SES scenario with 

renewable energy technology costs declining more rapidly compared to BAU and SES scenarios.   

7.2 Demand Growth  

Figure 58 plots Myanmar‟s forecast energy consumption from 2015 to 2050 with the BAU and SES energy 

trajectory charted with a dashed line for comparison. The SES energy savings against the BAU are due to 

allowing Myanmar‟s energy demand to transition towards energy intensity benchmarks of comparable 

developed countries in Asia. The ASES applies an additional 10% energy efficiency against the SES demands 

excluding transport. 

The ASES demand grows at a slower rate of 6.1% pa over the period from 2015 to 2050 with the commercial 

sector at 6.0% pa, industry growing at 5.9% pa and residential sector growing at 4.9% pa.  Demand from the 

transport sector in the ASES is doubled and grows to 18 TWh or 18% of total demand by 2050, or 30% of all 

vehicles. Residential sector growth slows due to lower electrification rates as off-grid potential demand is 

supplied via solar PV and battery in mini and micro grids from 2025. Off-grid demand grows to almost 5 GWh 

by 2050. 

Figure 59 plots the peak demand of Myanmar. The firm blue line represents peak demand in Myanmar without 

any demand side management impacts. Demand side management reflects demand responses to tight supply 

and network conditions. This is assumed to grow to as much as 17.5% of demand across all sectors by 2050, 

representing the portion of flexible demand that is not enabled via technology (i.e. battery storage). The load 

factor associated with the ASES is also assumed to reach 80% (compared to 75% under the BAU case) by 2030 

as a further consequence of enhanced demand side management measures relative to the BAU. 

Key drivers for demand growth and the demand projections are summarised in Table 17. 
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Figure 58 Myanmar Projected Electricity Demand (2015-2050, ASES) 

 

 

Figure 59 Myanmar Projected Electricity Demand (ASES, MW) 
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Table 18 Myanmar Demand and Demand Drivers (ASES) 

No.  Aspect  2015-30 2030-40 2040-50 

1 Demand Growth (pa) 8.4% 6.0% 2.9% 

2 GDP Growth (Real, pa) 7.0% 5.6% 3.1% 

3 Central grid connected electrification Rate (Population) 41.4% 58.7% 60.0% 

4 Population Growth 0.56% 0.12% -0.13% 

5 Per Capita Consumption (kWh) 339 736 1,334 

6 Electricity Elasticity* 3.23 2.17 1.81 

7 Electricity Intensity (kWh/US$) 0.099 0.126 0.166 

* Electricity elasticity is calculated as electricity demand growth divided by the population growth over the 

same period 

7.3 Installed Capacity Development  

Figure 60 plots the installed capacity developments under the SES and Figure 61 plots the corresponding 

percentage shares.  Table 19 and Table 20 provide the statistical details of the installed capacity and capacity 

shares by type including the 2010 levels. Existing thermal plant are retired earlier than in the SES to meet the 

imposed renewable generation targets across the region.  By 2050, there is 31 GW of installed solar PV supported 

by 9 GW of battery storage capability mainly to defer generation for off-peak periods. Significant investment in 

onshore wind, bioenergy and CSP technologies occur to meet the rising demands, accounting for 20%, 6%, and 

5% of total installed capacity by 2050. Myanmar is forecast to have sufficient agricultural residues to meet its 

biomass requirements in the SES. Up to 3.7 GW of off-grid technology is installed to provide Myanmar with close 

to 100% electricity access by 2030. 
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Figure 60 Myanmar Installed Capacity by Type (ASES, MW) 

 

 

Figure 61 Myanmar Capacity Shares (ASES, %) 
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Table 19 Myanmar Capacity by Type (ASES, MW) 

Resource 2010 2015 2020 2030 2040 2050 

Coal 130 30 0 0 0 0 

CCS 0 0 0 0 0 0 

Diesel 70 0 0 0 0 0 

Fuel Oil 0 0 0 0 0 0 

Gas 770 1,490 1,774 1,774 0 0 

Nuclear 0 0 0 0 0 0 

Hydro 1,450 3,252 3,748 6,213 6,213 6,213 

Onshore Wind 0 0 1,149 5,149 10,749 15,299 

Offshore Wind 0 0 0 0 0 0 

Biomass 0 0 205 1,205 3,205 4,805 

Biogas 0 0 0 0 0 0 

Solar 0 0 1,959 8,959 19,459 31,459 

CSP 0 0 0 1,050 2,250 3,900 

Battery 0 0 0 210 5,511 9,199 

Hydro ROR 0 0 0 1,200 1,600 2,000 

Geothermal 0 0 0 50 250 350 

Pump Storage 0 0 0 0 0 300 

Ocean 0 0 0 0 500 1,000 

Off-grid 0 2 94 1,814 2,655 3,696 

 

Table 20 Myanmar Capacity Share by Fuel (ASES, %) 

Resource 2010 2015 2020 2030 2040 2050 

Coal 5% 1% 0% 0% 0% 0% 

CCS 0% 0% 0% 0% 0% 0% 

Diesel 3% 0% 0% 0% 0% 0% 

Fuel Oil 0% 0% 0% 0% 0% 0% 

Gas 32% 31% 20% 6% 0% 0% 

Nuclear 0% 0% 0% 0% 0% 0% 

Hydro 60% 68% 42% 22% 12% 8% 

Onshore Wind 0% 0% 13% 19% 21% 20% 

Offshore Wind 0% 0% 0% 0% 0% 0% 

Biomass 0% 0% 2% 4% 6% 6% 

Biogas 0% 0% 0% 0% 0% 0% 

Solar 0% 0% 22% 32% 37% 40% 

CSP 0% 0% 0% 4% 4% 5% 

Battery 0% 0% 0% 1% 11% 12% 

Hydro ROR 0% 0% 0% 4% 3% 3% 

Geothermal 0% 0% 0% 0% 0% 0% 

Pump Storage 0% 0% 0% 0% 0% 0% 

Ocean 0% 0% 0% 0% 1% 1% 

Off-grid 0% 0% 1% 7% 5% 5% 
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7.4 Projected Generation Mix  

ASES grid generation is plotted in Figure 62 and generation shares in Figure 63.  The corresponding statistics for 

snapshot years are provided in Table 22 and Table 23.  Myanmar‟s generation mix in the earlier years to 2020 is 

similar to the BAU case as committed new generation projects are commissioned and this has largely been kept 

the same. A notable difference is that there is an increase in wind and solar projects from 2016.  Further non-

renewable developments beyond 2019 cease; gas generation levels decline entirely by 2037 as units are retired 

while large-scale hydro generation continues at current levels. 

Of the renewable technologies, by 2050, solar contributes the highest generation share (61 TWh), wind 

generation makes the next largest contribution to the generation mix (33 TWh), large hydro at 23TWh then CSP 

and bioenergy (17 TWh and 16 TWh respectively). By 2050, new renewable energy sources (excluding large-scale 

hydro) make up some 86% of the total generation requirement or 100% including large-scale hydro generation. 

Off-grid generation accounts for 3% of total generation by 2050. 
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Figure 62 Myanmar Generation Mix (ASES, GWh) 
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Figure 63 Myanmar Generation Mix (ASES, %) 

 

Table 21 Myanmar Generation by Type (ASES, GWh) 

Generation 2010 2015 2020 2030 2040 2050 

Coal 0 0 0 0 0 0 

CCS 0 0 0 0 0 0 

Diesel 30 0 0 0 0 0 

Fuel Oil 0 0 0 0 0 0 

Gas 1,678 5,233 5,345 8,728 0 0 

Nuclear 0 0 0 0 0 0 

Hydro 5,263 8,099 13,788 25,280 24,715 23,287 

Onshore Wind 0 0 2,435 10,980 22,981 32,593 

Offshore Wind 0 0 0 0 0 0 

Biomass 0 0 1,441 8,445 11,261 15,923 

Biogas 0 0 0 0 0 0 

Solar 0 0 3,836 17,501 38,141 61,453 

CSP 0 0 0 3,606 9,297 17,062 

Battery 0 0 0 0 0 0 

Hydro ROR 0 0 0 4,415 5,887 7,358 

Geothermal 0 0 0 333 1,651 2,304 

Pump Storage 0 0 0 0 0 357 

Ocean 0 0 0 0 1,318 2,628 

Off-grid 0 2 122 2,341 3,426 4,771 
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Table 22 Myanmar Generation Share by Type (ASES, %) 

Generation 2010 2015 2020 2030 2040 2050 

Coal 0% 0% 0% 0% 0% 0% 

CCS 0% 0% 0% 0% 0% 0% 

Diesel 0% 0% 0% 0% 0% 0% 

Fuel Oil 0% 0% 0% 0% 0% 0% 

Gas 24% 39% 20% 11% 0% 0% 

Nuclear 0% 0% 0% 0% 0% 0% 

Hydro 75% 61% 51% 31% 21% 14% 

Onshore Wind 0% 0% 9% 13% 19% 19% 

Offshore Wind 0% 0% 0% 0% 0% 0% 

Biomass 0% 0% 5% 10% 9% 9% 

Biogas 0% 0% 0% 0% 0% 0% 

Solar 0% 0% 14% 21% 32% 37% 

CSP 0% 0% 0% 4% 8% 10% 

Battery 0% 0% 0% 0% 0% 0% 

Hydro ROR 0% 0% 0% 5% 5% 4% 

Geothermal 0% 0% 0% 0% 1% 1% 

Pump Storage 0% 0% 0% 0% 0% 0% 

Ocean 0% 0% 0% 0% 1% 2% 

Off-grid 0% 0% 0% 3% 3% 3% 

 

7.5 Grid to Grid Power Flows  

Figure 64 plots the imports and exports in the ASES with the dotted line representing the net interchange. The 

power flows in the ASES are greater in magnitude compared to the SES after 2040, with a greater amount of 

exports from Myanmar as Thailand retires all of its gas plant. Up to 65 TWh is exported into Thailand by 2050, 

equivalent to 65% of Myanmar‟s electricity demand. The significant export out of Myanmar is driven by the need 

to optimise renewable energy resources across the region, and Myanmar‟s vast resources to achieve a 100% 

renewable energy target by 2050. 
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Figure 64 Myanmar Imports and Exports (ASES) 

 

 

7.6 Generation Fleet Structure  

To gain insight into the nature of the mix of generation technologies deployed in the ASES, we present a number 

of additional charts.  Figure 65 and Figure 66 show Myanmar‟s installed capacity by generation type for the ASES 

– this is clearly biased towards renewable generation forms as there are no additional thermal projects or large-

scale hydro built after 2015.   
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Figure 65 Myanmar Installed Capacity by Type (ASES, MW) 

 

Figure 66 Myanmar Generation Mix by Type (ASES, GWh) 
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Figure 67, shows the dispatchable, semi-dispatchable and non-dispatchable components of installed capacity and 

it can be seen that semi-dispatchable increases to around 70% of the total system capacity compared to around 

25% in the BAU by 2050.  Based on operational simulations with this resource mix, it appears to be operationally 

feasible, although the reliance on generation forms that provide storage and having flexibility in the demand side 

play important roles.  It is clear that short-term renewable energy solar and wind forecasting systems will be 

important, as will real-time updates on demand that can be controlled.  Furthermore, control systems that can 

allow the dispatch of flexible resources on both supply and demand sides of the industry will be required.  

Figure 67 Myanmar Installed Capacity by Dispatch Status (ASES, MW) 

 

7.7 Reserve Margin and Generation Trends 

Figure 68 plots the reserve margin under the ASES. Figure 69 and Figure 70, respectively, show the installed 

capacity mix and generation mix for different categories of generation in the power system.  The ASES reserve 

margin trends increases over 350% as conventional base-load technologies are retired early around the region 

and Myanmar‟s renewable energy resources are developed to meet growing demands and to achieve a 100% 

renewable generation target by 2050, in Myanmar and abroad.  

It is worth noting conventional reserve margin measures are generally not suited to measuring high renewable 

energy systems in the same context used for thermal-based systems. Renewable technologies generally have 

much lower capacity factors and require more capacity to meet the same amount of energy produced from 

thermal-based technologies. 
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Figure 68 Myanmar Reserve Margin (ASES) 

 

 

Figure 69 Myanmar Installed Capacity Shares for ASES by Generation Type  
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Figure 70 Myanmar Generation Shares for ASES by Generation Type 

 

7.8 Electrification and Off-Grid  

Myanmar in the ASES assumes slower electrification rates than the SES with central grid electrification ceasing as 

battery storage and solar PV based grids become cheaper than the grid cost of power which occurs from 2030. 

Demands continue to increase as off-grid per capita demand increases with the state of the economy. By 2030, 

the ASES has similar household electricity access rates as the BAU.   

Figure 71 shows the percentage of demand split into grid and total off-grid potential demand in GWh terms. In 

2015, 78% of total grid and potential off-grid demand is grid-based (red). Over time, grid based demand increases 

due to grid electrification efforts, and off-grid demand is supplied by solar PV and battery storage technologies. 

Grid electrification stops when off-grid technology reaches parity with grid-based cost of generation around 2030 

and off-grid potential demand is supplied entirely by off-grid technologies. By 2050, grid based demand increases 

to 95% and off-grid demand converges to 5%.  The cost of off-grid supply based on solar PV and battery storage is 

assumed to cost US$171/MWh declining to US$87/MWh by 2030, reaching US$63/MWh by 205031. 

 

                                                           

31 Based on technology cost assumptions, 25% of solar PV generation stored for off-peak use and an 85% 
battery efficiency. 
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Figure 71 Off-grid Potential Demand Share (ASES) 
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8 Analysis of Scenarios  

Section 5, section 6 and section 7 presented projections of capacity and generation mix for the BAU, SES and 

ASES scenarios respectively.  In order to understand the implications of the SES and ASES over the BAU, we have 

formulated a set of metrics to assist in their comparison.   

These are as follows:  

 Overall energy consumption per year; 

 Peak electricity demand per year; 

 Renewable energy percentage comparisons;  

 Carbon emissions measures; 

 Hydro power developments;  

 Analysis of bioenergy situation;  

 A number of simple security of supply measures; and  

 Interregional power flows. 

8.1 Energy and Peak Demand 

Figure 72 compares the total electricity consumption of the BAU, SES and ASES with Figure 73 plotting the 

percentage reduction in electricity consumption of the SES relative to the BAU and ASES relative to the BAU.  

As can be seen the energy consumption, the SES is lower than the BAU with the main driver being 

enhancements in energy efficiency in the SES.  The reduction in energy in the ASES is partially offset by the 

doubling of transport demand.   

Figure 72 Myanmar Energy Demand Comparison 
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Figure 73 Myanmar Percentage Reduction in Electricity Demand  

  

Figure 74 compares peak load and shows the same relativities.  This is attributable to improvements in load 

factor (80% in SES and ASES). On top of this the SES and ASES has contributions from flexible and 

controllable demand that allows reductions in peak demand consumption (not shown here).  

Figure 74 Myanmar Peak Demand Comparison 
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Figure 75 Myanmar Electricity Access Rate Comparison 

 

Figure 75 plots the access rates in the three scenarios and shows that although the BAU has overall higher access 

rates by means of electrification leading up to 2030, the SES and ASES achieve similar access to electricity rates 

via off-grid technologies within a few years beyond 2030.  By 2030 the BAU has achieved some 99% via central 

grid connection whereas the SES achieves 97% access and the ASES achieves 95% with the deployment of off-grid 

solutions.  The SES reaches full electricity access by 2032 and ASES by 2033.   

8.2 Energy intensity  

Figure 76 plots the per electrified capita electricity consumption per annum across the scenarios. Electricity 

consumption includes all electricity consumption across the country. In the BAU, per capita consumption levels 

increase at a rate of 2.7% to reach 2,684 kWh pa. In the SES, it increases more slowly at 2.0% pa to reach 2,239 

kWh pa and the ASES at 2,148 kWh by 2050. The SES and ASES assumes higher energy efficiency savings. The 

per capita electricity use stays flat and dips a little in the earlier years as electricity demand growth does not keep 

pace with the electrification efforts. 
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Figure 76 Myanmar Per Capita Consumption Comparison (kWh pa) 

 

8.3 Generation Mix Comparison  

Figure 77 and Figure 78 below show the renewable capacity and generation mix between the two scenarios. 

Renewables (including large-scale hydro) reach 61% in the BAU which is equivalent to a 41% generation mix 

compared to the SES and ASES which have renewables (including large-scale hydro) accounting for 100% of total 

capacity and generation by 2050. 

Figure 77 Myanmar Renewable Installed Capacity Mix  
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Figure 78 Myanmar Renewable Generation Mix Comparison  

 

8.4 Carbon Emissions   

Figure 79 and Figure 80 show the carbon intensity of Myanmar‟s power system and the total per annum carbon 

emissions respectively. The carbon intensity increases in the BAU as more coal-fired generators enter the system. 

The BAU trajectory then trends towards 0.48t-CO2e/MWh. The SES and ASES scenarios trend towards 0 as 

Myanmar reaches 100% renewable generation by 2043 and 2038 respectively32. 

In terms of total carbon emissions, the shift towards the SES and ASES saves up to 75 mt-CO2e, per year by 2050, 

100% saving from the BAU. The BAU emissions level continues to peak as a result of increasing demands and the 

reliance on coal. 

                                                           

32 We assume zero emissions from hydro and biogeneration.  
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Figure 79 Myanmar Carbon Intensity Comparison 

 

 

Figure 80 Myanmar Carbon Emissions Comparison 
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8.5 Hydro Power Developments  

Table 23 lists the hydro generation projects and commissioning year under the three scenarios. Hydro projects 

are assumed to be refurbished as required to maintain operations throughout the modelling horizon. Up to 2,500 

MW of non-committed large-scale hydro is developed to support renewable energy technologies in the SES and 

ASES33.   

Table 23 Myanmar Generation by Type (ASES, GWh) 

Hydro Projects 
Installed 

Capacity (MW) 

Year Commissioned by Scenario 

BAU SES ASES 

Upper Nam Htwan 3.2 2016 2016 2016 

Mong Wa 60 2016 2016 2016 

Thahtay 111 2018 2018 2018 

Upper Keng Tong 51 2018 2018 2018 

Upper Baluchaung 30.4 2018 2018 2018 

Upper Yeywa 280 2022 2022 2022 

Shweli(3) 1050 2026 2023 2023 

Middle Paunglaung 100 2027 2026 2026 

Deedoke 66 2028 2025 2025 

Dapein-2 140 2028 2026 2026 

Upper Thanlwin(kunlong) 1400 2028 Not Commissioned in the SES 

or ASES scenarios Shweli-2 520 2037 

Middle Yeywa 320 2038 2025 2025 

Bawgata 160 2038 2026 2026 

Naopha 1200 2038 Not Commissioned in the SES 

or ASES scenarios Mangtong 225 2040 

Wan Ta Pin 33 2040 2026 2026 

Solue 160 2040 
Not Commissioned in the SES 

or ASES scenarios 

Keng Wang 40 2041 2026 2026 

Manipur 380 2048 Not Commissioned in the SES 

or ASES scenarios Gawlan 120 2048 

Hkan Kawn 140 2048 2026 2026 

Lawngdin 600 2049 
Not Commissioned in the SES 

or ASES scenarios Tongxinqiao 340 2050 

Nan Tu (Hsipaw) 100 2050 

                                                           

33 The selected large hydro projects for future construction are example hydro projects and do not mean 
that we have a particular preference for the hydro projects that we bring online as compared to the 
others. 
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8.6 Analysis of Bioenergy  

Figure 81 shows a projection of the biomass available for the GMS (converted to GWh) and the total biomass 

generation for each scenario for the GMS.  The shaded area represents the projected total technical biomass 

resource availability34 while the solid lines show the biomass consumption used by each scenario for the region.  

The projected available biomass was based on forecast growth rates in the agricultural sectors of each country.  It 

was assumed that no more than 75% of the total projected available biomass resource was used.  The remainder 

of the bioenergy requirements for each scenario was then assumed to be satisfied by biogas technologies.  

Figure 82 shows a similar chart to Figure 81 for the GMS except for biogas. The shaded area in this chart 

represents the amount of biogas available (again in units of GWh) and the corresponding generation from biogas 

in each scenario.  This shows that the SES and ASES are dependent on biogas while the BAU is assumed to not 

deploy this technology.  Based on the projections the biomass and biogas resources available to the region can be 

seen to be sufficient to support the amount of biomass and biogas generation to 2050. 

Figure 81 Projected Biomass Availability and Consumption in the BAU, SES and ASES 

scenarios for the GMS as a whole 
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34 Projections of biomass availability developed by IES based on baselines established from information 
on biomass and biogas potential reported in „Renewable Energy Developments and Potential in the 
Greater Mekong Subregion‟, ADB (2015) report.    
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Figure 82 Projected GMS Biogas Requirements  
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8.7 Security of Supply Indicators  

Figure 83 plots the energy reserve margin calculated as the difference between the maximum annual 

production from all plants accounting for energy limits and the annual electricity demands in percentage 

terms. For exporting and resource abundant countries like Myanmar the energy reserve margins are generally 

high as seen in the SES and ASES cases where generation is optimised across the region.  As noted previously, 

an energy reserve margin is more suited to measuring systems that are renewables-based.  

Figure 84 charts the percentage of electricity generated using domestic resources. The percentage generated 

using domestic fuel sources is 100% in the SES and ASES but drops to 47% in the BAU due to imported coal 

requirements. Myanmar has sufficient gas reserves to support its gas generation fleet. Figure 85 below plots 

the highest share of generation from a particular fuel source. In the BAU, the dominance is held by large-scale 

hydro initially then becomes coal-fired focused through the rest of the horizon. In the SES and ASES, it is 

dominated by hydro then solar by around 2033.  Figure 86 plots the dependence on coal in all scenarios. The 

coal share increases past 50% under the BAU case indicating higher reliance on coal whereas the SES and 

ASES remain at 0%. 
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Figure 83 Myanmar Security of Supply Measure: Energy Reserve 

 

 

Figure 84 Myanmar Security of Supply Measure: Percentage of Electricity Generated by 

Domestic Resources  
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Figure 85 Myanmar Security of Supply Measure: Maximum Dominance of a Technology 

in Generation Mix 

 

 

Figure 86 Myanmar Security of Supply Measure: Coal Share 
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8.8 Interregional Power Flows 

Figure 87 compares the net flows in and out of Myanmar. Myanmar is a net exporter given its significant 

renewable resource and development potential. The SES and ASES both have a lot more exports than the BAU 

with the ASES scenario increasing the most especially in the last 7 or so years driven by the retirement of 

conventional thermal technologies in the GMS to meet renewable generation targets. 

Figure 87 Myanmar Imports and Exports (GWh) 
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9 Economic Implications 

In this section we consider the economic implications of the three scenarios and examine in particular: (1) the 

levelised cost of electricity (LCOE) generation for the entire system, (2) investment costs, (3) total operating and 

capital expenditure including the cost of energy efficiency, (4) additional transmission costs from the BAU (since 

SES and ASES include more off-grid developments), (5) off-grid costs and (6) implications for job creation.  The 

analysis presented is supported by sensitivity analysis to examine how changes in fuel prices impact the LCOE 

and to examine how a carbon price would affect electricity costs.  It should be noted that the analysis presented in 

this section is done for the purpose of comparison, and that the prices and costs provided are dependent on the 

fuel price projections and technology cost assumptions that were used in both scenarios and which have been 

listed in Appendix A and Appendix B.   

9.1 Overall Levelised Cost of Electricity (LCOE)  

The comparison of the LCOE (only includes generation costs) is shown in Figure 88.  The LCOE for the BAU 

remains relatively flat as higher coal fuel costs are offset by lower LCOE hydro generation. The ASES and SES 

LCOE initially spikes up with the ramp up of solar and wind developments then closely follows the BAU LCOE as 

lower fuel costs are offset by more expensive renewable technology developments (CSP, battery and biogas 

generation). The LCOE in all three scenarios averages US$82/MWh from 2020. This LCOE analysis only 

compares central grid connected electricity production. It does not include the cost of externalities35. 

Figure 88 Myanmar LCOE for Generation  

 

9.2 LCOE Composition  

High integration levels of renewable energy allow for the avoidance of fuel costs.  In order to understand the 

structure of the LCOE from the previous section we provide decomposed versions of the LCOE in Figure 88 for 

the BAU, Figure 89 for the SES and Figure 90 for the ASES.  This reveals an important trend in the structure of 

                                                           

35 A detailed study on the cost of externalities is presented in the following reference: Buonocore, 
J., Luckow, P., Norris, G., Spengler, J., Biewald, B., Fisher, J., and Levy, J. (2016) „Health and climate 
benefits of different energy-efficiency and renewable energy choices‟, Nature Climate Change, 6, pp. 
100–105.   

http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-1
http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-2
http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-3
http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-4
http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-5
http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-6
http://www.nature.com/nclimate/journal/v6/n1/full/nclimate2771.html#auth-7
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the cost of electricity: a thermal-dominated system has a high portion of its costs as fuel costs while a renewable 

energy dominated power system is more heavily biased towards capital costs.  As is shown in the SES and ASES 

case, the fuel cost component steadily decreases from early in the modelling36.  

The SES and ASES capital costs on a US$/MWh basis increases post 2025 due to greater investments in battery 

storage, CSP and some ocean energy in the SES and ASES. 

Figure 89 Myanmar LCOE Composition in BAU 

 

 

                                                           

36 It does not go to zero due to bio generation.  
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Figure 90 Myanmar LCOE Composition in SES 

 

 

Figure 91 Myanmar LCOE Composition in ASES 
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9.3 Off-grid Cost Comparison 

Figure 92 below compares the cost of providing 100% electricity access by 2050 across the three scenarios. The 

BAU is assumed to achieve close to 100% central grid based electrification by 2030 and the costs relate to grid 

electrification and grid generation costs to support the electrified loads37. The ASES assumes a much slower 

central grid based electrification which ceases around 2030 when off-grid solar and battery storage becomes 

economic. The ASES line comprises mainly investment costs relating to residential solar PV and battery storage 

and a small grid electrification cost component. The SES assumes a 100% central grid based electrification target 

albeit at a slower pace than in the BAU with off-grid demand supplied with solar PV and battery technology in the 

interim. The differences are mainly driven by the difference in electricity demands per capita between the 

scenarios. 

Figure 92 Grid Electrification and off-grid Costs 

 

9.4 Cumulative Capital Investment  

The following section details the investment costs of meeting demand in Myanmar taking into account exports 

and imports i.e. costs relating to exported energy is reallocated to the importing countries.  Figure 93 shows the 

cumulative investment in generation CAPEX, grid electrification, off-grid investment and energy efficiency in 

millions of Real 2014 US$.  The earlier observation of the SES and ASES having lower demand owing to energy 

efficiency gains should be recognised.  Figure 93 shows the BAU requiring higher capital investment by the end of 

the modelling horizon primarily.  The SES and ASES includes investment in energy efficiency measures and 

greater investments in more expensive capital costs of renewable generation.  The breakdown of costs by 

generation type are presented in Figure 94, Figure 95 and Figure 96. 

                                                           

37 Myanmar National Electrification Program Roadmap and Investment Prospectus, Castalia Strategic 
Advisors (2014).  Electrification costs were based on Myanmar‟s cost estimates of  100% electrification 
(7.2 million households by 2030) costing US$5.8 billion and pro-rated based on Myanmar population 
figures.  
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Figure 93 Myanmar Cumulative Investment (Real 2014 US$) 

 

 

Figure 94 Myanmar Cumulative Investment by Type (BAU, Real 2014 US$) 
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Figure 95 Myanmar Cumulative Investment by Type (SES, Real 2014 US$) 

 

 

Figure 96 Myanmar Cumulative Investment by Type (ASES, Real 2014 US$) 
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Figure 97, Figure 98 and Figure 99 plot the cumulative investment split for imports and exports.  The BAU 

investment cost is primarily for the country‟s own electricity demand with only small amounts of power exported 

(and paid for by the neighbouring countries). By 2050, US$74 billion is required to develop the BAU generation 

requirements.  In the SES, US$65 billion is required to develop generation projects (and energy efficiency) in 

Myanmar, with a further US$51 billion invested in projects within Myanmar for exporting into Thailand. The 

ASES requires US$63 billion with an additional US$59 billion invested in Myanmar from neighbouring countries 

for exports similar to the SES. 

Figure 97 Myanmar Cumulative Investment of BAU (Real 2014 US$) 

 

Figure 98 Myanmar Cumulative Investment of SES (Real 2014 US$) 
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Figure 99 Myanmar Cumulative Investment of ASES (Real 2014 US$) 

 

9.5 Operating, Amortised Capital and Energy Efficiency Costs 

Figure 100 plots the total CAPEX, OPEX, grid electrification, off-grid and energy efficiency costs as a proportion 

of total forecast GDP. Capital expenditure has been amortised over the life of the project to derive annual capex 

figures. The costs have also been adjusted for exports and imports.  The BAU rises to 2.6% of GDP mainly driven 

by the ramp up in demands in Myanmar. The BAU requires a higher cost outlay than the SES and ASES by about 

0.2% of GDP through to 2050.  Figure 101, Figure 102, and Figure 103 plots the total system cost for each of the 

scenarios. 
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Figure 100 Total System Cost over GDP  

 

 

Figure 101 Total System Cost by Type (BAU)  
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Figure 102 Total System Cost by Type (SES)  

 

 

Figure 103 Total System Cost by Type (ASES)  
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Figure 104 and Figure 105 plots the difference in amortised CAPEX, OPEX, grid electrification and energy 

efficiency costs between the SES and BAU, and ASES and BAU respectively38. The costs have also been adjusted 

for exports and imports.  Positive amounts represent an additional investment required in either the SES or ASES 

and negative amounts correspond to cost savings. 

For the SES against BAU case, there are fuel savings of up to US$3.2 billion as more coal capacity comes online 

whereas additional CAPEX in the SES is needed over and above the BAU peaking at US$340 million towards 

2035. This is due to higher renewable energy technology costs against low cost conventional technologies in the 

earlier years. After taking into account the US$730 million pa energy efficiency cost, the SES results in significant 

cost savings of US$2.7 billion pa by 2050. 

The ASES experiences additional cost savings in OPEX due to less coal generation offset with slightly higher 

energy efficiency costs. The CAPEX difference is roughly even driven by accelerated declines in renewable 

technology costs. Off-grid costs increase driven by greater investment in off-grid supply and is offset by savings in 

grid electrification costs of up to US$190 million. The ASES net cost saving reaches US$3.1 billion pa by 2050. 

Figure 104 Difference in CAPEX, OPEX and Energy Efficiency Costs (SES and BAU) 

 

 

                                                           

38 Off-grid costs here represent the capital costs of off-grid supply whereas grid electrification does not 
include generation costs. 
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Figure 105 Difference in CAPEX, OPEX and Energy Efficiency Costs (ASES and BAU) 

 

 

Figure 106 NPV of System Costs (Real 2014 US$) 
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Figure 106 and Table 24 present the net present value of the power system costs by component using an 8% and 

15% discount rate. Similar to the conclusions from previous charts, the BAU has the highest cost followed by SES 

then the ASES.  The BAU is comprised of a higher percentage of fuel costs, whereas the ASES has the highest 

percentage relating to capital costs. The total NPV difference between the BAU and ASES is approximately US$10 

billion.  

Table 24 NPV of System Costs (Real 2014 US$) 

NPV BAU @ 8% SES @ 8% ASES @ 8% BAU @ 15% SES @ 15% ASES @ 15% 

Fuel Cost 17,668 8,591 6,951 7,158 4,218 3,770 

Capital Cost 23,339 24,462 23,157 9,237 9,696 9,191 

FOM 2,046 2,264 2,291 835 875 862 

VOM 1,516 1,671 1,514 568 613 563 

Grid Electrification 3,588 2,629 1,488 1,481 1,050 658 

Energy Efficiency 0 1,071 1,429 0 301 420 

Off-grid 0 578 1,563 0 259 495 

Total 48,157 41,265 38,392 19,279 17,012 15,959 

9.6 Fuel Price Sensitivity  

Figure 107 plots the LCOE of the BAU, SES and ASES as discussed in section 9.2.  In addition, it plots the 

LCOE for a 50% increase to the fuel prices, which reflects the difference between IEA‟s crude oil pricing under 

the 450 Scenario and the Current Policies Scenario (US$95/bbl and US$150/bbl respectively). It can be seen 

that the LCOE of the BAU rises more (up to US$5/MWh) against a fuel price increase compared with smaller 

increases in the SES and ASES as would be anticipated as a direct consequence of having a higher thermal 

generation share in the BAU compared to renewable energy in the SES and ASES.  The SES increases, and the 

ASES to a smaller extent, as a consequence of bioenergy generation, but still less sensitive to fuel price shocks 

than the BAU.   
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Figure 107 Myanmar Fuel Price Sensitivity (US$/MWh) 

 

9.7 Impact of a Carbon Price  

In a similar way to the previous section, Figure 108 plots the LCOE under the BAU, SES and ASES and the LCOE 

under a carbon price scenario.  The carbon scenario puts a US$20/t-CO2 impost throughout the entire modelled 

period.  This is intended to show the sensitivity of the BAU, SES and ASES to the carbon prices.  In a similar way 

to the previous section, this shows that LCOE in the SES and ASES is insensitive to carbon prices by 2050 while 

for the BAU, it adds an additional US$8 Real 2014 US$/MWh to the LCOE because of its coal generation. 
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Figure 108 Myanmar Carbon Sensitivities (US$/MWh) 

 

9.8 Renewable Technology Cost Sensitivity 

Figure 109 shows the LCOE sensitivity to 20% and 40% decreases in renewable technology costs. As expected the 

ASES followed by the SES is the most sensitive with potential declines of up to US$23/MWh. The results also 

show that a 20% drop in the assumed renewable technology CAPEX will bring the SES and ASES LCOE well 

below the BAU. 
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Figure 109 Myanmar Renewable Technology Cost Sensitivities (US$/MWh) 

 

9.9 Jobs Creation  

To assess the implications for Job Creation for each scenario we applied the methodology used by the Climate 

Institute of Australia.  The methodology is summarised in Appendix C.  The numbers of jobs created for each of 

the scenarios are shown in Figure 110, Figure 111 and Figure 112.  The job categories shown include: 

manufacturing, construction, operations and maintenance and fuel supply management.  Figure 113 provides a 

comparison of total jobs created for BAU, SES and ASES.  The key observations are:  

 Across all scenarios, manufacturing and construction account for most of the jobs with a much smaller 

share attributable to O&M and fuel supply.  

 The BAU job creation profile peaks at around 55,000 jobs compared to SES job creation peaking towards 

140,000 or more than two times that in the BAU. This is entirely driven by renewable energy 

developments that require more jobs in the manufacturing and construction phases. See Appendix C for 

assumptions. 

 The ASES job creation peaks at 155,000 jobs, almost more than three times that of the BAU driven by even 

more renewable energy projects required as the region moves towards a 100% renewable generation target 

by 2050. The significant difference against the BAU is also driven by the need to develop projects in 

Myanmar for exporting to its neighbouring countries. 

 Different skills are required between the scenarios, BAU has people working on conventional coal and 

hydro, whereas the SES and ASES has people mainly working on solar & battery storage systems. 

 Note that the manufacturing and fuel supply jobs shown to be created may not be created within Myanmar 

with manufacturing of equipment and fuel management (for imported fuels) occurring in other countries.   
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Figure 110 Job Creation by Category (BAU) 

 

Figure 111 Job Creation by Category (SES) 
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Figure 112 Job Creation by Category (ASES) 

 

 

Figure 113 Total Job Creation Comparison BAU, SES and ASES  
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10 Conclusions 

Myanmar's electricity sector has experienced significant growth in demand in the recent past putting pressure on 

aging and inadequate infrastructure.  This has resulted in the deployment of stop gap measures in the form of 

investment in small gas engine technologies and distribution system rehabilitation programs. As the country's 

economy has been undergoing a process of economic reform, the outlook and prospects for economic growth in 

the near term future are optimistic.  Key to economic growth in the country will be a continuous supply of energy 

to enable the country to prosper.  The ongoing enhancement and expansion of Myanmar‟s electricity industry is 

thus an important part of enabling economic growth to occur. Myanmar also has one of the lowest electrification 

rates in the region. Enhancing energy access is therefore a major concern. Strategies for enhancing access to 

electricity include the approach of investing heavily in transmission and distribution equipment to expand the 

national grid as is the traditional approach, or, given advances in distributed technologies; deployment of 

distributed generation solutions.  

In this report we have presented the findings of power system modelling of Myanmar‟s power system for a 

Business as Usual (BAU), Sustainable Energy Sector (SES) and Advanced SES (ASES) scenarios.  The BAU 

outlook assumed that future power sector developments would be based on continued large scale hydro 

development, imported coal projects and at a later stage, natural gas.   The SES and ASES have both taken 

measures to instead deploy a maximal amount of renewable energy and apply energy efficiency measures.  This 

provides some alternative scenarios for the country‟s electricity sector.  The SES and ASES both also assume a 

more rapid program of cross-border interconnection in the GMS, which allows the region to more fully exploit 

diversity in demand as well as geographically dispersed areas with high renewable energy potential.  This allows 

the region to benefit from the development of Myanmar‟s significant solar, wind and biomass potential.   

10.1 Comparison of Scenarios  

The following are the key conclusions that have been drawn from the analysis:  

 The SES delivers an energy efficiency gain beyond the BAU case of about 29% compared to the BAU. The 

ASES delivers efficiency gains of 33% after doubling transport electricity demand;  

 The SES and ASES are able to achieve a power system that delivers 100% of generation from renewable 

energy resources (including large-scale hydro) by 2050.  In contrast, 41% of the generation in the BAU is 

provided by renewable energy resources39;  

 By 2050, the SES and ASES avoid around 75 million tons of greenhouse gas emissions per year compar ed 

to the BAU.  The SES and ASES intensity goes to zero vs. 0.48 t-CO2/MWh for the BAU case by 2050.  The 

BAU case achieves a higher emissions intensity level because of increased coal generation reliance while 

the SES and ASES deliver a low emissions intensity due to widespread deployment of solar and wind 

technologies.   

 Based on some simple measures for energy security:  

- Under the ASES and SES, Myanmar benefits from a more diverse mix of technologies and is not as 

dependent on a single source of primary energy as the BAU; for example, the BAU is highly 

dependent on large-scale hydro and coal, while the SES and ASES diversifies supply across a range of 

renewable energy technologies;  

- The BAU has 47% of its generation from domestically controlled and managed resources compared to 

the SES and ASES at 100%; and  

- The ASES and SES achieves a reliable power system through coordination on both the supply and 

demand side of the industry, with similar energy reserve margins as the BAU.  Though as a measure 

of energy supply storage and flexibility the ASES and SES overall are lower than the BAU, which 

                                                           

39 Large-scale hydro is included 
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means that the BAU would be more resilient against extreme events. This enhances the need to 

pursue an integrated regional power system through cross-border trading.  While modelling has 

shown that the ASES and SES is operationally feasible (even with less directly dispatchable resources 

in the SES compared to the BAU), stress testing of both the BAU, SES and ASES scenarios against 

more significant threats to the operation of the power system would likely not be handled as well 

compared to the BAU.  More work to understand and develop appropriate mitigation measures is 

required.   

10.2 Economic Implications  

10.2.1 Electricity Costs  

Based on the outcomes of modelling the BAU, SES and ASES scenarios, we also examined the following issues in 

relation to electricity costs: (1) levelised cost of electricity, (2) investment requirements, (3) sensitivity of 

electricity prices to fuel price shocks, and (4) the implications of a price on carbon equivalent emissions for 

electricity prices.  Based on this analysis we draw the following conclusions:  

 The BAU requires higher levels of capital investment than the SES and ASES, and in relation to generation 

costs, the SES and ASES across the modelling period deliver a lower overall generation cost;  

 Under the SES and ASES significant benefits are gained in the form of avoided fuel costs and this 

contributes to achieving a lower overall dollar cost for Myanmar.  The observation is made that the 

composition of LCOE under the SES and ASES is largely driven by investment costs, hence exposure to 

fuel shocks is significantly reduced; and  

 The LCOE under the SES and ASES is also largely insensitive to a carbon price, as could be reasonably 

anticipated for a power system that is entirely dominated by renewable energy. 

10.2.2 Investment Implications 

From 2015 to 2050, the overall investment for each scenario is similar: US$75 billion in the BAU compared to 

US$66 billion in the SES and US$63 billion in the ASES (Real 2014 US$).  However, the composition of the 

investments is quite different.  The BAU directs most investment (75%) to coal and hydro projects, while in the 

SES (and ASES) investments are spread over a wider range of technologies: 42% (33%) is directed to solar40 and 

battery system technologies, with other significant investments in energy efficiency measures (12% SES and 15% 

ASES), wind (13% in SES and ASES) and off-grid.  Clearly, compared to the BAU, the SES and ASES will require 

investments across a more diverse range of technologies and also technologies that are of a smaller scale and 

more distributed rather than a smaller number of large scale developments as per the BAU.  This highlights the 

importance to the SES and ASES of having investment frameworks for energy infrastructure that can 

accommodate a larger number of smaller investments. 

10.2.3 Jobs Creation  

The SES and ASES scenarios both result in quite different technology mixes for Myanmar compared to the BAU.  

Each has quite different implications for the workforce that would be required to support each scenario.  Based 

on analysis of the required jobs we estimate that41: 

 The BAU from 2015 to 2050 would be accompanied by the creation of some 1.4 million job years42 (28% 

manufacturing, 57% construction, 11% operations and maintenance, and 4% fuel supply); 

                                                           

40 PV and CSP technologies. 

41 Based on the employment factors presented in Appendix C. 

42 A job year is one job for one person for one year.  We use this measure to make comp arisons easier 
across each scenario as the number of jobs created fluctuates from year to year.  
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 The SES would involve the creation of some 3.2 million job years (31% in manufacturing, 59% in 

construction, 10% in operations and maintenance and 0.1% in fuel supply); and  

 The ASES would involve the creation of 3.8 million job years (30% in manufacturing, 60% in construction, 

9% in operations and maintenance and 0.1% in fuel supply). 

10.3 Identified Barriers for the SES and ASES  

While Myanmar has abundant renewable energy resources, the renewables industry is underdeveloped, and faces 

a number of issues in developing viable projects, including: 

 Lack of a fully transparent institutional and legal framework to support exploration, development, and 

deployment; 

 There are no specific renewable energy incentives at present; 

 Limited financial capital to support research and development, market-based investment programs, and 

development of physical infrastructures 

 Subsidised cost of electricity and petroleum products that discourages investments into renewable energy;  

 Lack of human resource capacity; 

 Lack of adequate transmission and distribution infrastructure; 

 Competition from cheaper gas alternatives (Myanmar has the 10th largest gas reserves of any country);  

 No information and educational programs; and 

 Inadequate inter-governmental cooperation in the electricity market generally. 

The ASES and SES also require a high level of energy efficiency measures to be implemented. Some of the 

current barriers to achieving significant energy efficiency reform include: 

 Lack of well-defined policies, strategies and plans for promoting energy efficiency and conservation; 

 There are no specific incentives at present to encourage energy savings; 

 Limited financial capital to support research and development, market-based investment programs, and 

development of consumer support schemes; 

 Subsidised cost of electricity and petroleum products that discourages energy efficiency and conservation;  

 Lack of human resource capacity; and 

 Lack of information and educational plans. 

10.4 Recommendations  

The following are key recommendations to reduce the barriers and “enable” the SES and ASES:  

 Formation of more comprehensive energy policies to create an environment that is appropriate for 

investment in renewable energy technologies and energy efficiency measures. Investor confidence in 

renewable energy investment will be enhanced by having a transparent regulatory framework that 

provides certainty to investors and appropriately considers the ramifications of high levels of renewable 

energy in the generation mix.  

 Conduct more detailed assessments of renewable energy potential and make the results publicly available 

to enable prospective investors to understand the potential, identify the best opportunities and 

subsequently take steps to explore investment and deployment.  

 Knowledge transfer and capability building in the renewable energy technologies and energy efficiency for 

policy makers, staff working in the energy industry, as well as within education institutions to ensure the 

human capacity is being developed to support a national power system that has a high share of generation 

from renewable energy. As we have shown the SES and ASES will require a large number of skilled 

workers to support a technology mix that is centred on renewable energy. 

 Investments in ICT systems to allow for greater real-time monitoring, control and forecasting of 

Myanmar‟s national power system, including SCADA/EMS, and smart-grid technology and renewable 
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energy forecasting systems and tools. This will enable efficient real-time dispatch and control of all 

resources in Myanmar‟s national power system and will create an environment more conducive for the 

management of high levels of renewable energy in the generation mix.  

 Take measures to encourage cross-border power trade in the region, as this works to the advantage of 

exploiting scattered renewable energy resource potentials and diversity in electricity demand. In 

particular:  

- Develop an overarching transmission plan that has been informed by detailed assessments and plans 

to leverage renewable energy potential in the region and diversity in demand and hydrological 

conditions. We see that in all scenarios Myanmar becomes a net exporter of electricity, however, in 

the SES and ASES the volume of exports  is greater than in the BAU as Myanmar‟s high level of 

renewable energy are developed to benefit of the region as a whole. 

- Enhance technical standards and transmission codes in each country to allow for better 

interoperation of national power systems.  

- Establish dispatch protocols to better coordinate real-time dispatch of power systems in the region to 

make the best use of real-time information and continuously updated demand and renewable 

generation forecasts.  

- Develop a framework to encourage energy trade in the region, and in particular towards a model that 

can support multilateral power trading via a regional power market or exchange (for example).  

 Take measures to improve power planning in the region to:  

- Explicitly account for project externalities and risks,  

- Evaluate a more diverse range of scenarios including those with high levels of renewable energy,  

- Take into consideration energy efficiency plans,  

- Take into consideration overarching plans to have tighter power system integration within the region, 

and  

- Carefully evaluate the economics of off-grid against grid connection where this is relevant.  
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Appendix A Technology Costs 

Table 25 sets out the technology cost assumptions that were used in the modelling presented in this report for 

the BAU and SES scenarios.  Table 26 sets out the technology costs used in the ASES.  The technology costs of 

coal and gas do not include overheads associated with infrastructure to develop facilities for storing / 

managing fuel supplies.  These costs were however accounted for in the modelling.   

Figure 114 and Figure 115 presents the levelised cost of new entry generation based on assumed capacity 

factors. LCOE levels presented in Section 9 are based on weighted average LCOE‟s and modelled output and 

will differ from the LCOE‟s presented here. The LCOE for battery storage is combined with solar PV technology  

assuming 75% of generation is stored for off-peak generation. 

Table 25 Technology Costs Assumptions for BAU and SES Scenarios 

 Technology Capital Cost (Unit: Real 2014 US$/kW) 

Technology 2015 2030 2040 2050 

Generic Coal 2,492 2,474 2,462 2,450 

Coal with CCS 5,756 5,180 4,893 4,605 

CCGT 942 935 930 926 

GT 778 772 768 764 

Wind Onshore 1,450 1,305 1,240 1,175 

Wind Offshore 2,900 2,610 2,480 2,349 

Hydro Large 2,100 2,200 2,275 2,350 

Hydro Small 2,300 2,350 2,400 2,450 

Pumped Storage 3,340 3,499 3,618 3,738 

PV No Tracking 2,243 1,250 1,050 850 

PV with Tracking 2,630 1,466 1,231 997 

PV Thin Film 1,523 1,175 1,131 1,086 

Battery Storage - Small 600 375 338 300 

Battery - Utility Scale 500 225 213 200 

Solar Thermal with Storage 8,513 5,500 4,750 4,000 

Solar Thermal No Storage 5,226 4,170 3,937 3,703 

Biomass 1,800 1,765 1,745 1,725 

Geothermal 4,216 4,216 4,216 4,216 

Ocean 9,887 8,500 7,188 5,875 

Biogas (AD) 4,548 4,460 4,409 4,359 

*Battery technology quoted on a US$/kWh basis 
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Figure 114 Levelised Cost of New Entry (BAU & SES, US$/MWh) 
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Table 26 Technology Costs Assumptions for ASES Scenario 

 Technology Capital Cost (Unit: Real 2014 US$/kW) 

Technology 2015 2030 2040 2050 

Generic Coal 2,492 2,462 2,450 2,437 

Coal with CCS 5,756 4,893 4,605 4,334 

CCGT 942 930 926 921 

GT 778 768 764 761 

Wind Onshore 1,450 1,240 1,175 1,113 

Wind Offshore 2,900 2,480 2,349 2,225 

Hydro Large 2,100 2,275 2,350 2,427 

Hydro Small 2,300 2,400 2,450 2,501 

Pumped Storage 3,340 3,618 3,738 3,861 

PV No Tracking 2,243 1,050 850 688 

PV with Tracking 2,630 1,231 997 807 

PV Thin Film 1,523 1,131 1,086 1,043 

Battery Storage - Small 600 338 300 267 

Battery - Utility Scale 500 213 200 188 

Solar Thermal with Storage 8,513 4,750 4,000 3,368 

Solar Thermal No Storage 5,226 3,937 3,703 3,483 

Biomass 1,800 1,745 1,725 1,705 

Geothermal 4,216 4,216 4,216 4,216 

Wave 9,887 7,188 5,875 4,802 

Biogas (AD) 4,548 4,359 4,309 4,259 

*Battery technology quoted on a US$/kWh basis 
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Figure 115 Levelised Cost of New Entry (ASES, US$/MWh) 
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Appendix B Fuel Prices  

Table 27 sets out the Free on board (FOB) fuel price assumptions that were used in the modelling presented in 

this report. This fuel price set was common to all three scenarios. 

Table 27 Fuel Price Assumptions (Real 2014 US$/GJ) 

Year Coal Gas Diesel Uranium Fuel Oil Biomass Biogas 

2015 2.39 10.08 13.34 0.72 9.13 2.57 1.00 

2016 2.51 11.88 15.24 0.76 10.49 2.62 1.00 

2017 2.63 12.91 15.28 0.80 11.68 2.67 1.00 

2018 2.74 13.72 16.41 0.80 12.43 2.72 1.00 

2019 2.86 14.47 17.53 0.80 13.18 2.78 1.00 

2020 2.98 15.16 18.64 0.80 13.93 2.83 1.00 

2021 3.10 15.81 19.73 0.80 14.65 2.89 1.00 

2022 3.21 16.46 20.80 0.80 15.36 2.95 1.00 

2023 3.33 17.10 21.86 0.80 16.06 3.01 1.00 

2024 3.45 17.72 22.90 0.80 16.76 3.07 1.00 

2025 3.56 18.34 23.93 0.80 17.44 3.13 1.00 

2026 3.56 18.29 23.86 0.80 17.39 3.19 1.00 

2027 3.56 18.24 23.79 0.80 17.34 3.25 1.00 

2028 3.56 18.19 23.72 0.80 17.29 3.32 1.00 

2029 3.56 18.14 23.65 0.80 17.24 3.39 1.00 

2030 3.56 18.09 23.58 0.80 17.19 3.45 1.00 

2031 3.56 18.06 23.53 0.80 17.15 3.52 1.00 

2032 3.56 18.02 23.49 0.80 17.12 3.59 1.00 

2033 3.56 17.99 23.44 0.80 17.08 3.67 1.00 

2034 3.56 17.96 23.40 0.80 17.05 3.74 1.00 

2035 3.56 17.92 23.35 0.80 17.02 3.81 1.00 

2036 3.56 17.89 23.30 0.80 16.98 3.89 1.00 

2037 3.56 17.86 23.26 0.80 16.95 3.97 1.00 

2038 3.56 17.83 23.21 0.80 16.92 4.05 1.00 

2039 3.56 17.79 23.16 0.80 16.88 4.13 1.00 

2040 3.56 17.76 23.12 0.80 16.85 4.21 1.00 

2041 3.56 17.76 23.12 0.80 16.85 4.29 1.00 

2042 3.56 17.76 23.12 0.80 16.85 4.38 1.00 

2043 3.56 17.76 23.12 0.80 16.85 4.47 1.00 

2044 3.56 17.76 23.12 0.80 16.85 4.56 1.00 

2045 3.56 17.76 23.12 0.80 16.85 4.65 1.00 

2046 3.56 17.76 23.12 0.80 16.85 4.74 1.00 

2047 3.56 17.76 23.12 0.80 16.85 4.84 1.00 

2048 3.56 17.76 23.12 0.80 16.85 4.93 1.00 

2049 3.56 17.76 23.12 0.80 16.85 5.03 1.00 

2050 3.56 17.76 23.12 0.80 16.85 5.13 1.00 
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Appendix C Methodology for Jobs Creation  

This section briefly summarises the methodology that we adopted for jobs creation.  The methodology that we 

have adopted has been based on an approach developed by the Institute for Sustainable Futures at the 

University of Technology, Sydney and used by the Climate Institute of Australia43.  In essence the jobs created 

in different economic sectors (manufacturing, construction, operations & maintenance and fuel sourcing and 

management) can be determined by the following with the information based on the numbers provided in 

Table 28. 

Figure 116 Job Creation Calculations 

 

We have applied this methodology to the results in each scenario discussed in this report in order to make 

estimates of the jobs creation impacts and allow comparisons to be made44.  

 

 

 

                                                           

43 A description of the methodology can be found in the following reference: The Climate Institute, “Clean 
Energy Jobs in Regional Australia Methodology”, 2011, available: 
http://www.climateinstitute.org.au/verve/_resources/cleanenergyjobs_methodology.pdf .  

44 The percentage of local manufacturing and local fuel supply is assumed to be 1 to reflect the total job 
creation potential. 

http://www.climateinstitute.org.au/verve/_resources/cleanenergyjobs_methodology.pdf
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Table 28 Employment Factors for Different Technologies  
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20 

2020-

30 

year

s 

per MW per MW per MW per GWh 

Black coal  0.5% 0.5% 5 6.2 1.5 0.2 0.04 

(include in 

O&M) 
Brown coal  0.5% 0.5% 5 6.2 1.5 0.4 

Gas  0.5% 0.5% 2 1.4 0.1 0.1 0.04 

Hydro  0.2% 0.2% 5 3.0 3.5 0.2  

Wind  0.5% 0.5% 2 2.5 12.5 0.2 

Bioenergy  0.5% 0.5% 2 2.0 0.1 1.0 

Geothermal  1.5% 0.5% 5 3.1 3.3 0.7 

Solar thermal 

generation  

1.5% 1.0% 5 6.0 4.0 0.3 

SWH  1.0% 1.0% 1 10.9 3.0 0.0 

PV  1.0% 1.0% 1 29.0 9.0 0.4 

 

 

 

 

 



COP21, in December 2015, in Paris, confirmed the global willingness for avoiding 
addressing catastrophic climate change. That the world faces an energy crisis is beyond 
doubt. A lack of access to energy is one of the main causes of poverty. There’s a pressing 
need to secure a sustainable energy supply as demand for fossil fuels and hydropower 
outstrips environmentally and economically sustainable supply. 

We – individuals, communities, businesses, investors, politicians – must act 
immediately, and boldly. Half-hearted solutions are not enough. We must aim for a 
fully renewable and sustainable energy supply as a matter of urgency.

It is possible. The second part of this report lays out, in unprecedented detail, one way 
that we can do this. It isn’t the definitive solution, and it isn’t perfect: as we’ve seen, it 
raises many challenges and difficult questions. The modelling shows that solutions are 
at hand. The scenarios are presented to catalyse debate and to spur the region to action.

We now need to respond to the issues it raises. We need to take it further. But most of 
all, we need to act on it – each and every one of us. Starting today.
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