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South Asia (SA): Macro-Economic Growth and Integration01.1

Decade of High Growth 

Resilient economy

High growth prospects 
despite economic 
headwinds

Fastest growing region

Intra-Regional Trade
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Significant Capacity Addition I 84% India I  283 GW of Peak Demand I Still Low Electricity Consumption (~1105 KWh/Capita) I World ~3105 KWh
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Source:  CEM Presentation, Power Cell, BPSMP,  APSMP, EPS, WECS, NEPRA, CEB, NEPRA, Daily Report (PSP) on June 9, 2023, Author’s Estimation, EU (ENTSOE for the year 2021-471 GW 
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Coal+ Liginite-212.31 (GW), 50.4 % I Natural Gas-50.08 GW, 11.9 %  I Diesel, Fuel , Furnace Oil-16.33 GW, 3.9 % I Hydro, incl. Small Hydro-66.33 GW, 15.8 % I Renewables-Solar, Wind etc.-67.82 GW, 16.1 (%)  I  Nuclear- 8.18 GW, 1.9 % I  

https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://www.powercell.gov.bd/site/view/powerdiv_achievement_at_glance/-
https://powerdivision.portal.gov.bd/sites/default/files/files/powerdivision.portal.gov.bd/page/4f81bf4d_1180_4c53_b27c_8fa0eb11e2c1/Revisiting%20PSMP2016%20(full%20report)_signed.pdf
https://rise.esmap.org/data/files/library/afghanistan/Electricity%20Access/Afghanistan_Power%20Sector%20Master%20Plan.pdf
https://cea.nic.in/wp-content/uploads/ps___lf/2022/11/20th_EPS____Report___Final___16.11.2022.pdf
https://wecs.gov.np/storage/listies/October2020/electricity-demand-forecast-report-2014-2040.pdf
https://nepra.org.pk/publications/State%20of%20Industry%20Reports/State%20of%20Industry%20Report%202022.pdf
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https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/June%202023/09.06.23_NLDC_PSP.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/Publications/Statistics/Factsheet/entsoe_sfs2021_web.pdf
https://www.southasiaenergydatabase.org/home
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Nepal-India Power 
Exchange 

Committee(PEC)- 
constituted 

1961*

Jaldhaka agreement 
Indo-Bhutan 
hydropower 
cooperation

Koshi treaty 
between Nepal 

& India

1954

More than Half a Century Journey (55 Years)

Indo-Nepal 
Power exchange 
5 MW in initial 

Years

1971 1992

Agreement between Govt. of India 
and Royal Govt. of Bhutan on Tala 

Hydro Power Project -1020 MW-first 
unit commissioned on July 31, 2006 & last unit on March 30, 

2007

5th Mar 1996  Jul 2006

Agreement between Govt. 
of India and Royal Govt. of 
Bhutan on cooperation in 

Hydroelectric Power 

Agreement between India &  
Bhutan on Chuka hydro power 
project ( Plant Inaugurated on October 21, 

1988)

Mar 1974 **

Jan 2010

MoU between Govt. of 
India & Bangladesh on 
cooperation in power 

sector

Jun 2010

MoU for Feasibility study 
for interconnection of the 

India-Sri Lanka grids 
(Signed among GOSL, GOI, CEB & 

PGCIL)

20th Sept 2011

MoU on CASA 1000 
Project signed among 

4 countries*
(Project was conceived

in 2008 )

Source: 1954 , * 1961 ,CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda, ** 1974 , 1966
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Revised Koshi 
Treaty, India 

and Nepal

1966

Evolution of Regional Energy Cooperation, Cross Border Electricity Trade 
Political, Policy & Regulatory Initiative
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https://www.internationalwaterlaw.org/documents/regionaldocs/kosi-river1.html
http://www.mfa.gov.bt/rbedelhi/?page_id=28
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
http://www.mea.gov.in/bilateral-documents.htm?dtl/6349/agreement
https://www.moewri.gov.np/storage/listies/May2020/revised-agreement-on-nepal-and-india-koshi-river-1966.pdf


MoP, India 
Designates 

Nodal agency 
for CBTE

Dec 2016

June 2017

NEPRA 
(Import of 

Electric 
Power 

Regulations)

MoU on 
Cooperation in 
Power Sector 

Myanmar & India 

Oct 2016

MoU on 
BIMSTEC 

Grid 
Intercon
nection

Aug 2018

New CBTE 
Guidelines 

Issued 
( Repealed 

2016 
Guideline)

Dec 2018March 2019

CEA Draft 
Conduct of 
Business 
Rules for 

CBTE 

April 2019

Sub-Regional 
Cooperation  

Bangladesh-Bhutan-
India-Nepal (BBIN)

Bhutan-India IG 
Agreement on 
JV Hydropower 

Projects

Guidelines on 
Cross Border 

Electricity 
Trade (CBTE)

Dec 2016

MoU between 
Nepal & 

Bangladesh on 
co-operation in 
power sector

Aug 2018

Last 10 Year I Significant Developments I  Decade of Action & Implementation

Aug,2019

Mangdechu 
Hydroelectric 
Power Project

(720 MW) 
Commissioned 

Draft 
Electricity Act 
(amendment) 
Bill, defines 

“CBTE”

One Sun One 
World One 

Grid 
(OSOWOG)-A 
Grand  Vision

June 2020

Concession 
Agreement 
for 600 MW 
Kholongchhu 

Signed

SAARC Framework 
Agreement on 

Energy 
Cooperation

Nepal buys 
from Indian 

Power 
Exchange 

(PX) 

April 17, 2021

Nepal 
Sells in 
Indian 

PX

Nov,2021 Jan,2022

Bhutan 
Buys 
from 

Indian 
PX

India-Nepal 
Joint Vision 

Statement on 
Power Sector 
Cooperation

April 2022

Source:  CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda, Godda, 2nd commissioned in June 2023 , MEA-10 GW Import, ISEPV-MEA , G 20 Delhi Declaration , OSOWG Idea Announced in October 2018 

Nov 2014 Oct 2015

CERC 
draft 
CBET 

Regulati
ons 

Feb 2017

CERC 
(Cross 

Border Trade 
of 

Electricity) 
Regulations)

April 2020May,2020*

2013-18- 5 (Five) Year

CEA Conduct of 
Business Rules 
(CBR) for CBTE 
issued by DA 

26th Feb2021

2019-23- 4 (Four) Year

Adani Godda-
1st Unit (800 
MW) export 

to Bangladesh 

April 2023

India to  
Import 10 
GW from 

Nepal in next 
10 years

India-Sri Lanka 
Economic 

Partnership 
Vision-Grid 

Interconnection

July 2023 

Oct 2013 Apr 2014

Bangladesh 
500 MW 

Import from 
India 

Indo-Nepal 
Power 
Trade 

Agreement

Sept 2014

June  2023

G20 New Delhi Leaders’ 
Declaration-Recognised 
Regional/Cross-border 

Power Systems 
integration

September 2023 

10Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka

Evolution of Regional Energy Cooperation, Cross Border Electricity Trade
Political, Policy & Regulatory Initiative

01.3

http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://www.adanipower.com/newsroom/media-releases/adani-powers-godda-plant-becomes-fully-operational
https://www.adani.com/newsroom/media-release/adani-group-commissions-indias-first-transnational-power-project
https://www.mea.gov.in/press-releases.htm?dtl/36643/Visit+of+Prime+Minister+of+Nepal+Rt+Honble+Mr+Pushpa+Kamal+Dahal+Prachanda+to+India
https://www.mea.gov.in/bilateral-documents.htm?dtl/36864/Promoting_Connectivity_Catalysing_Prosperity_IndiaSri_Lanka_Economic_Partnership_Vision
https://www.mea.gov.in/Images/CPV/G20-New-Delhi-Leaders-Declaration.pdf
https://isolaralliance.org/work/osowog/


Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  
“Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka

11

01.4 Impact of Political, 
Policy, Regulatory 

Initiatives 
on 

CBET & Its Future 
Outlook 

in South Asia
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Nepal-India ~ 600 MW
Bhutan-India ~2100 MW

India- Bangladesh ~2568 MW
24.41 
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CBET Tripled I Potential Remains Large I EU (ENTSOe)-427 TWh I Prospects for Inter–Regional Integration I CBET through PX- 4.3 BUs*

* BBIN & Trade with Neighbouring Region’s Countries i.e., Afghanistan's CBET with Central Asian Countries and Iran, Pakistan’s CBET with Iran, India’s CBET with Myanmar
 Data Source- Compile by Author from various Sources -CERC, POSOCO, NEPRA, Afghanistan Statistics , CBET-Cross Border Electricity Trade I BUs-Billion Units

South Asia (BBINM)
CBET BUs (TWH)

Myanmar -India ~3-5 MW

South Asia CBET* (~ 5273 MW)

Data Source-CERC, GRID India, MEA, NE, NSB etc. BUs-Billion Units

PX 
CBET

*Till July,2023

Impact of Political, Policy & Regulatory Initiative on CBET

* BBINM, ~ Maximum Peak Trade Data Source-CERC, POSOCO, NEA, 
MEA, NSB, Grid India Daily Report, Includes Godda -> Bangladesh day 

Peak –Ex-1408 MW on 12-Sep-2023 &  Other Sources 
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https://nepra.org.pk/publications/State%20of%20Industry%20Reports/State%20of%20Industry%20Report%202022.pdf
https://cercind.gov.in/market_monitoring.html
https://posoco.in/reports/monthly-reports/
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https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/September%202023/11.09.23_NLDC_PSP.pdf
https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/September%202023/11.09.23_NLDC_PSP.pdf
https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/September%202023/11.09.23_NLDC_PSP.pdf
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Projected Peak Demand & Cross Border Electricity Trade Future Outlook

South

West
South Asia

Current Power Installed

Capacity 505GW 

North

East

Bhutan

Sri 
Lanka

Complied from * India connection with Bhutan, Nepal, Pakistan, Sri Lanka  as per the  CEA-Perspective Transmission Master Plan, Bangladesh- PSMP-2016,  India-Bangladesh as per the PSMP-2016 of 
Bangladesh, 1 Bhutan-Bangladesh via India (2030)-Bongaigaon/Rangia –Jamarpur, 2 Nepal-Bangladesh via India- From Nepal (Purnea -Barapukuria) by using Case 3 T/L (initially 400kV AC)-2025, using 
Case 3 T/L (upgrade to 765kV AC)-2030, Bheramara – Baharampur-Additional extension of Bheramara HVDC Power import from Nepal (including GMR)-2021, 3 India-Bangladesh- Rangia/Rowta - 
Barapukuria 1,000 MW by  2023 & another 1000 MW by 2025 Power import by using Case 2 T/L (±800kV DC), Tripura – Comilla-400 MW by 2020, Bibiyana - Meghalaya (PSPP) 1,000 MW 2030 PSPP in 
Meghalaya State, Existing  1160 MW, Compiled by Author from various Sources. Rajiv Panda/SARI/EI/, Presentation on “Deepening Power System Integration & Cross Border Electricity Trade in SAARC 
Region: Current Status & Future Outlook” by Rajiv Ratna Panda, 3 India-Bangladesh- Rangia/Rowta - Barapukuria 1,000 MW by  2023 & another 1000 MW by 2025 Power import by using Case 2 T/L (±800kV 
DC), Tripura – Comilla-400 MW by 2020, Bibiyana - Meghalaya (PSPP) 1,000 MW 2030 PSPP in Meghalaya State, Existing  1160 MW, 

43.8 GW X Border 
Interconnection-

2036/2040
5 X ( current ~ 8.7 GW)

Northeast 

Bangladesh
by 2036 MW

1 Nepal-India 15800
2 Bhutan-India 17100
3 India-Sri Lanka 1000

4 India-Bangladesh 4900

5

Nepal to 
Bangladesh via 
India 2000

6

Bhutan to 
Bangladesh via 
India 1000

7 India-Pakistan 1000

8
Afghanistan-
Pakistan 1000

9 Total 43800
10 By 2036 MW
11 India -Myanmar 1500

12
Bangladesh -
Myanmar 500
Total MW 45800

Source: CEA-Perspective Transmission 
Master Plan, Bangladesh- PSMP-2016, 

Other Sources 
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by 2036 MW
1 Nepal-India 15800
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2 Bhutan-India 17100
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Recent Announcement are Encouraging- Prime Minister Shri Narendra Modi during the visit of Prime Minister of Nepal June 01, 2023, said, India to Import 10,000 MW of Power from Nepal in Next 10 Years

>1000 GW >1289 GW >350 GW 

Nepal
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https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://www.powercell.gov.bd/site/view/powerdiv_achievement_at_glance/-
https://powerdivision.portal.gov.bd/sites/default/files/files/powerdivision.portal.gov.bd/page/4f81bf4d_1180_4c53_b27c_8fa0eb11e2c1/Revisiting%20PSMP2016%20(full%20report)_signed.pdf
https://rise.esmap.org/data/files/library/afghanistan/Electricity%20Access/Afghanistan_Power%20Sector%20Master%20Plan.pdf
https://cea.nic.in/wp-content/uploads/ps___lf/2022/11/20th_EPS____Report___Final___16.11.2022.pdf
https://wecs.gov.np/storage/listies/October2020/electricity-demand-forecast-report-2014-2040.pdf
https://nepra.org.pk/publications/State%20of%20Industry%20Reports/State%20of%20Industry%20Report%202022.pdf
https://ceb.lk/front_img/img_reports/1636539187LTGEP_2022-2041_Web_compressed.pdf
https://www.nepra.org.pk/Admission%20Notices/2019/09-September/IGCEP%20Plan%20(2018-40).pdf
http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
https://mea.gov.in/incoming-visit-detail.htm?36631/English+translation+of+Press+Statement+by+Prime+Minister+Shri+Narendra+Modi+during+the+visit+of+Prime+Minister+of+Nepal
https://mea.gov.in/incoming-visit-detail.htm?36631/English+translation+of+Press+Statement+by+Prime+Minister+Shri+Narendra+Modi+during+the+visit+of+Prime+Minister+of+Nepal
https://mea.gov.in/incoming-visit-detail.htm?36631/English+translation+of+Press+Statement+by+Prime+Minister+Shri+Narendra+Modi+during+the+visit+of+Prime+Minister+of+Nepal
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Net Zero Goals Climate-Induced Energy Sector Transformation 

Emerging Perspective 1: Clean Energy & Net Zero Goals of SA Countries01.5.1

 World’s 1st Carbon Neutral Country-Bhutan
 Net Zero 

 2030-Maldives
 2045-Nepal
 2050-Sri Lanka (Carbon Neutral)

 2070-India 
 Renewable Energy by 2030

 500 GW-India
 35 GW-Pakistan 
 16 GW-Bangladesh
 15 GW-Nepal 
 9.3 GW-Bhutan
 8.7 GW-Sri Lanka

Climate-Induced Energy Sector Transformation Net Zero & RE Goals/Ambitions

584 GW RE by 2030 
Source :  Compiled by Author from Various Sources, RE-Renewable/Clean Energy, Afghanistan - UNFCC , AREP , Bangladesh – UNFCC , MCPP (Page 84 & 81) , Bhutan- UNFCC , NTGM-2018 , 88 MW ( Page-15- UNFCC) , 
India - UNFCC , , 500 GW RE/Non-Fossil Capacity by 2030 , Maldives- UNFCC ,  Nepal- UNFCC , Pakistan- UNFCC , Sri-Lanka (UNFCC) Presentation on Envisioning Trans-Regional Energy Connectivity between the SA –

SEA – Gulf –

10/25/2023

Note: RE- Renewable+ Hydro/Clean Energy/Non-Fossil /Hydro as the case in a Country Context, BD-16 GW-MCPP-M Scenario (Page-82), India, Pakistan-IEGEP Plan 2018-40 
Page 78 of 147, MCPP (Page 82), Sri Lanka-CEB LGTEP 2023-2042, Nepal –WAM Scenario- Page-27 of Nepal’s LTS for Net-zero, Bhutan- NTGM-2018 (Page 17, Graph -2)
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Presenter Notes
Presentation Notes
2030Neapl-15 GW-NepalLTLEDS.pdf (unfccc.int)Bangladesh-16 GW Mujib-Climate-Prosperity-Plan_26Sept2021.pdf (mujibplan.com)India-500 GWSri Lanka-16.9 GWAfghanistan-5 GW 2032Pakistan- 35 GW- Chart 7-5: IGCEP Generation Mix 2030 (MW), Indicative Generation Capacity Expansion Plan (IGCEP) 2018-40 (nepra.org.pk)Bhitan-5 

https://unfccc.int/sites/default/files/NDC/2022-06/NDC_submission_20210826revised.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/INDC_AFG_20150927_FINAL.pdf
https://main.dabs.af/uploads/tenders/f32cd3ad30ce60c943b11342188122a5.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/NDC_submission_20210826revised.pdf
https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Second%20NDC%20Bhutan.pdf
http://www.moenr.gov.bt/wp-content/uploads/2018/11/National-Transmission-Grid-Master-Plan-2018.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Second%20NDC%20Bhutan.pdf
https://unfccc.int/sites/default/files/NDC/2022-08/India%20Updated%20First%20Nationally%20Determined%20Contrib.pdf
https://cea.nic.in/wp-content/uploads/notification/2022/12/CEA_Tx_Plan_for_500GW_Non_fossil_capacity_by_2030.pdf
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1881484
https://unfccc.int/sites/default/files/NDC/2022-06/Maldives%20Nationally%20Determined%20Contribution%202020.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Maldives%20Nationally%20Determined%20Contribution%202020.pdf
https://unfccc.int/sites/default/files/resource/NepalLTLEDS.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Pakistan%20Updated%20NDC%202021.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Amendmend%20to%20the%20Updated%20Nationally%20Determined%20Contributions%20of%20Sri%20Lanka.pdf
https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf
https://cea.nic.in/wp-content/uploads/notification/2022/12/CEA_Tx_Plan_for_500GW_Non_fossil_capacity_by_2030.pdf
https://www.nepra.org.pk/Admission%20Notices/2019/09-September/IGCEP%20Plan%20(2018-40).pdf
https://www.nepra.org.pk/Admission%20Notices/2019/09-September/IGCEP%20Plan%20(2018-40).pdf
https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf
https://www.ceb.lk/publication-media/planing-documents/121/en#:%7E:text=CEB%20Long%20Term%20Generation%20Expansion%20Plan%202023%2D2042&text=These%20measures%20are%20imperative%20to,granted%20on%2010th%20February%202023.
https://unfccc.int/sites/default/files/resource/NepalLTLEDS.pdf
https://www.moenr.gov.bt/wp-content/uploads/2018/11/National-Transmission-Grid-Master-Plan-2018.pdf
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Rapid De-carbonising Power 
Sector 

Cleaner and Efficient Public 
Transport 

Renewable Energy  Electric Vehicle & Charging 
Infrastructure 

Natural Gas, LNG and Region 
Gas  Grid

Modernising power grid , smart 
grid, smart utility  

Cross Border Hydro Power 
Projects & Cross Border Power 
Transmission 

Green Hydrogen Economy and 
Energy Storage 

Source: Presentation on Creating Conducive Environment-Regional Investment Framework for Mobilizing Investment in Regional Energy Infrastructure projects in South Asia

Emerging Perspective1: Transformational Action across Energy Value Chain in South Asia
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South Asia Power & Energy System is Undergoing Transformation : Electrifying and Greening the Way of Life 
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https://sarepenergy.net/wp-content/uploads/2022/12/Rajiv-Ratna-Panda-Creating-Conducive-Environment-Regional-Investment-Framework-for-Mobilizing-Investment-in-Regional-Energy-Infrastructure-projects-in-SA.pdf
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857 GW    2555 GW    4513 GW    7589 GW

Emerging Perspective 1: Long Term Implication of Net Zero Goals- Understanding the Scale 

Source: Getting India to Net Zero , A Report Of The High-level Policy Commission On Getting Asia To Net Zero, ASPI Source: Getting India to Net Zero , A Report Of The High-level Policy Commission On Getting Asia To Net Zero, ASPI Source: Getting India to Net Zero , A Report Of The High-level Policy Commission On Getting Asia To Net Zero, ASPI

India will need around $10.1Trillion  in Cumulative Economy-wide Investment from now to meet its 2070 target I  7601 GW by 2060
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Presenter Notes
Presentation Notes
ASPI_Getting India to Net Zero_Final Report.pdf (asiasociety.org)Variants of this scenario that use different policy mixes (balanced, regulation focused, and market based) are explored to achieve the same net zero target. These scenario variants help assess how the economic impacts and costs of the transition differ based on the policy choices made. The variants are intended to illustrate how the results may respond to small variations in the policy assumptions. Therefore, they focus on aspects of policy implementation that can be measured and modified quantitatively, namely timing, explicit targets, and rates, because they correspond to smaller variations, and responsiveness to these elements can be assessed directly from the numerical model outcomes. In contrast, they do not assume changes to scope (e.g., sector coverage) that are explored in the comparison of scenarios with different levels of ambition. • In the regulation-focused variant, regulatory measures (unabated coal phaseout and biofuel mandate) are brought forward so that the intended outcome of each measure is achieved earlier.6 Carbon prices are set at a lower rate, so economy-wide net zero emissions are achieved by the same year (2070). • In the market-based variant, all subsidies for low-carbon technologies in all sectors are reduced by half, whereas regulatory-enforced outcomes are achieved later. Carbon prices are increased so that net zero emissions are achieved by 20702050 net zero: Under this narrative, the climate policies applied in India are adjusted to reach net zero emissions by 2050. The scenario elucidates what needs to happen to fully align India’s near-, mid-, and long-term ambition with a 1.5°C pathway. COP26-related commitments are strengthened, and a no new coal policy from 2023 (the same as under the accelerated coal phaseout scenario) and carbon pricing in non-energy-intensive sectors from 2031 are imposed. The rest of the world including other Asian economies are assumed to act in line with a 1.5°C global pathway. Similarly to the 2070 net zero scenario, this narrative is analyzed with different policy packages (with a focus on either regulatory measures or market-based measures) to explore the role of policy choice on the outcomes. • In the regulation-focused variant, regulatory measures that are adjusted include a sales cap on internal combustion engines (ICEs) and a complete ban in the long term, as well as a phaseout regulation for fossil fuel use in buildings. These are in addition to the measures used in the 2070 net zero regulation-focused variant. • In the market-based variant, the adjusted measures are the same as for the 2070 net zero scenario; however, the magnitude of change is larger to reflect ambition

https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
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Bangladesh Master Plan# 

envisaged  to import from Bhutan 
(1 GW)  & Nepal (3 GW)  through 

India

Bangladesh will import 500 
MW of electricity from 900 

MW Upper Karnali (GMR) in 
Nepal @ 7.72 cents/unit for 

25 years## 
(Price Negotiation is Concluded, Discussion on 

transmission and other aspects is under consideration)

$2 billion ,1125 MW 
Dorjilung Project

Proposed Trilateral 
Project

# Power System Master plan 2016 (Final)- https://powerdivision.gov.bd/site/page/f68eb32d-cc0b-483e-b047-13eb81da6820/Power-System-Master-Plan-2016
## https://kathmandupost.com/money/2020/02/09/bangladesh-issues-letter-of-intent-to-purchase-500-mw-from-upper-karnali-hydro-project

Guidelines for the Import / 
Export (Cross Border)-2018 of 

Electricity
Clause 3.1, Clause 8.6 

Central Electricity Regulatory 
Commission (Cross-border 

Trade of Electricity) 
Regulations, 2019

Clause 3. (2) , Clause 12. (6) 

Procedure for approval and 
facilitating Import/Export (Cross 
Border) of Electricity) by the DA 

Authority-February, 2021
Clause 8. , Annex-V 

Enabling Frameworks 

Source: Ministry of Power, India

Source: CERC, India

Source: CEA, India

Nepal has sought approval from Indian authorities to export 40 MW of electricity to Bangladesh through India's existing transmission infrastructure, Trilateral Agreement is at advance stage 

Source: Economic times
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Emerging Perspective 2
 Gradually Transitioning from Bilateral to Trilateral CBET in SA01.5.2
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Presenter Notes
Presentation Notes
Bangladesh to import from Bhutan and Nepal through India: Bhutan, 500 MW  by 2032, 500MW  by 2034 (Bongaigaon/Rangia –Jamarpur); from Nepal, 500 MW 2031, 500 MW  by 2035 and 500 MW by 2038.

https://risingnepaldaily.com/nation/bangladesh-confirms-upper-karnali-power-purchase
https://kathmandupost.com/money/2019/12/20/bangladesh-agrees-to-pay-7-7-cents-per-unit-for-upper-karnali-power
https://openjicareport.jica.go.jp/pdf/12326856_01.pdf
https://mpemr.gov.bd/assets/media/pdffiles/FR_PSMP_revised.pdf
https://kathmandupost.com/money/2019/12/20/bangladesh-agrees-to-pay-7-7-cents-per-unit-for-upper-karnali-power
https://risingnepaldaily.com/nation/bangladesh-confirms-upper-karnali-power-purchase
https://risingnepaldaily.com/nation/bangladesh-confirms-upper-karnali-power-purchase
http://www.bea.gov.bt/wp-content/uploads/2019/03/FINAL-INVESTMENT-PLAN-2018_Final-after-MM_For-Submission.pdf
https://powerdivision.gov.bd/site/page/f68eb32d-cc0b-483e-b047-13eb81da6820/Power-System-Master-Plan-2016
https://kathmandupost.com/money/2020/02/09/bangladesh-issues-letter-of-intent-to-purchase-500-mw-from-upper-karnali-hydro-project
https://powermin.nic.in/sites/default/files/uploads/Guidelines_for_ImportExport_Cross%20Border_of_Electricity_2018.pdf
https://powermin.nic.in/en/content/guidelines-importexport-cross-border-electricity-2018
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.pdf
https://powermin.nic.in/sites/default/files/uploads/Guidelines_for_ImportExport_Cross%20Border_of_Electricity_2018.pdf
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.pdf
https://economictimes.indiatimes.com/news/international/world-news/nepal-bangladesh-may-be-allowed-to-trade-power-through-indian-corridor/articleshow/97207571.cms
https://economictimes.indiatimes.com/news/international/world-news/nepal-bangladesh-may-be-allowed-to-trade-power-through-indian-corridor/articleshow/97207571.cms
https://economictimes.indiatimes.com/news/international/world-news/nepal-bangladesh-may-be-allowed-to-trade-power-through-indian-corridor/articleshow/97207571.cms
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NREL Report on “Cross-Border Electricity Trading and Renewable Energy Zones“ 
https://www.nrel.gov/docs/fy20osti/76919.pdf  https://www.nrel.gov/docs/fy20osti/77029.pdf

South Asia : GW scale RE based Trilateral CBET offers cost saving, clean energy transition:-leads to enhance energy affordability & sustainability  

Source: 
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Importing 1 GW of Wind
Power From Tamil Nadu

(india)

Importing 1 GW of Solar
Power From Tamil Nadu

(india)

Importing 1 GW of Hydro
Power From Nepal

Bangladesh Importing from Renewable Energy Zones (Tamil 
Nadu State (Solar & wind export), India & Nepal (Hydro Power 

Export)  

Annual generation (%) Annual Production Cost (%)

Annual Emissions (%) Net savings of per MWh replaced ($/Mwh)

1 GW of solar capacity in Tamil Nadu generates less energy than 1 GW of Nepal hydropower or 1 GW of Tamil Nadu wind power. Also, because solar’s  sunrise to-sunset profile is less 
correlated with Bangladesh load, the savings per unit of energy was also less— $158 per MWh replaced.

Emerging Perspective2: Trilateral Cross Border Electricity Trade from Renewable Energy Zones
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Presenter Notes
Presentation Notes
The differences were due in part to how the production profiles of the renewable resources match Bangladesh load. Tamil Nadu wind power and Nepal hydropower match more closely with load than does Tamil Nadu PV. For Nepal hydropower, the correlation is more seasonal than hourly, while the correlation for wind is more hourly.

https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
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Trend is to Rely on 
Competition & Market 
Instruments  under Policy & 
Regulatory Oversight  

Tapping Demand Diversity- 
Daily, Weekly ,Monthly, 
Seasonal 

Power Exchange-
Competitive price 
discovery, Auction 
Platforms

Portfolio of Product, 
Electricity (DAM, RT) , Green 
(G-DAM, G-TAM) , REC, 
ESCRTs

Emergence of Carbon 
Market, Resurgence of 
Carbon Credits

Increase in Commercial/Market  CBET since 2010 I Integrated Regional Power Market will facilitate optimal allocation of cost & and benefit of clean energy transition. 

Emerging Perspective 3: Relying on Market Instruments, Regional Energy Market Development 01.5.3

Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka



Impacting Clean 
Energy 

Transformation vision 
through CBET 

Emerging Perspective 1 Emerging Perspective 2

Relying on Market 
Instruments, Regional 

Energy Market 
Development 

Emerging Perspective 3

One Sun One World 
One Grid 

(OSOWOG)  

Emerging Perspective 4

Gradually 
Transitioning  

from Bilateral to 
Trilateral CBET 

in SA

01.5.1 01.5.2 01.5.3 01.5.4
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Source : Power system development and Economics, Global electricity network Feasibility study, Reference: 775, September 2019, CIGRE report on “Global electricity network-Feasibility study”, and further modification on the image by adding SAARC and BIMSTC Region 

Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11h Meeting of TF-2 on Advancement of Transmission system Interconnection to support Cross Border Electricity Trade (CBET) – 16th February 2023, Kathmandu, Nepal 25

Emerging Perspective 4: Various Regional Grid Integration Initiatives  across the Globe01.5.4

https://orbi.uliege.be/bitstream/2268/239969/1/CIGRE-GLOBAL_GRID-REPORT.pdf


Phase III Global 
interconnection

Phase I-Middle East-South 
Asia-South East Asia 

(MESASEA) 
interconnection 

Phase II MESASEA grid 
interconnected with 
African power pools 
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on

MESASEA grid interconnected with 
African power pools 
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interconnection
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*Artistic representation only, Map not to scale, do not represent any identified  location/point  of interconnection or direction of power flows,  purpose is simply to illustrate graphically for easier understanding of OSOWOG & its 3 phase approach In graphical manner 

Source : Global Solar Atlas 

Building Regional, Sub-Regional, Continental and Global Consensus on Interconnections will be the key
Source:  CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda, 

Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11h Meeting of TF-2 on Advancement of Transmission system Interconnection to support Cross Border Electricity Trade (CBET) – 16th February 2023, Kathmandu, Nepal
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Emerging Perspective 4: One Sun One World One Grid (OSOWOG)-3 Phase Approach01.5.4

https://globalsolaratlas.info/map
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf


Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka

Power Sector Evolution, Market Development & 
Integration in South Asia

02



28

BangladeshBhutan

India

Afghanistan

Nepal

Sri Lanka

Maldives

Pakistan

R
eg

ul
at

or
y 

Fr
am

ew
or

k

Power Sector Framework

Power Sector and Regulatory 
Frameworks

Legacy Integrated utilities                 Unbundled utilities

* Includes subjective interpretations
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Market Evolution and System 
Operation
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Desirable Requirement  for CBET Afghanistan Bangladesh Bhutan India Nepal Pakistan Sri Lanka

Regulations, legislations and policies directly related to Regional Energy Cooperation/Exchange and Cross Border Electricity Trade 

Law (incl. export/import licensing)       
Policy       
Regulation       
Regulations indirectly related to Regional Energy Cooperation/Exchange and Cross Border Electricity Trade 

Open Access & Connectivity       
Trading License (including 

import/export license)       

Grid Code       

Transmission Pricing       

Deviation Settlement       
Appellate Electricity Dispute 

Settlement Body       

 Available  Partially Available  Not Available

Power Sector Evolution, Market Development & Integration in South Asia02

Develop Complementary Policy & Regulatory Framework and Need to Coordinate/Harmonise Policies & Regulation for Advancing CBET 
Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka10/25/2023
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Way Forward
Enablers 

for 
Facilitating Energy 

Integration & 
CBET

30Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka10/25/2023
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•Regional Long-Term Vision

•Political Consensus

•Intergovernmental 
agreement(s)

•Implementation & Review 
Mechanism

•Fostering Power Market 
Policy Reform

•Mainstreaming Clean 
Energy Transition in CBET 
dialogues as a solution

Political & Policy

•Permissibility to use 
intermediary transmission 
network under open access

•Rules for identification of 
transmission capabilities & 
congestion

•Rules for measurement of 
imbalance and settlements

•A Robust Electricity Market 
Monitoring and Surveillance 
System 

•Appropriate Regional Power 
Market Design

Regulatory  

•Harmonisation of  grid codes 
& standards

•Transmission  pricing & 
transit mechanism/charge

•Co-ordinated Regional 
Transmission Grid Planning-
Regional Transmission 
Master Plan

•Common Cost sharing principles 
of cross-border transmission

Technical and Commercial  

• Institutional 
arrangements

• Regional Coordination 
Forums are desirable

• Regional Dispute 
Settlement Mechanism

Institutional 

31Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka10/25/2023

Enablers for Facilitating Energy Integration & CBET 03

https://sari-energy.org/wp-content/uploads/2019/04/Report-Formulation-of-Model-set-of-electricity-regulations-for-implementation-of-the-SAARC-Framework-Agreement-for-Energy-Electricity-Cooperation-SFAEC.pdf
https://sari-energy.org/wp-content/uploads/2015/06/IRADe-SARI-EI-Regional-Regulatory-Guidelines-July-2015-.pdf
https://sari-energy.org/wp-content/uploads/2019/04/Report-Formulation-of-Model-set-of-electricity-regulations-for-implementation-of-the-SAARC-Framework-Agreement-for-Energy-Electricity-Cooperation-SFAEC.pdf
https://sari-energy.org/wp-content/uploads/2017/08/Harmonisation-of-grid-codes-operating-procedures-and-standards-to-facilitatepromote-cross-border-electricity-trade-in-the-south-Asia-region-Framework-grid-code-guidelines-Rajiv-LR-1.pdf
https://sari-energy.org/wp-content/uploads/2018/09/book-2-Regional-Dispute-final-27-08-2018.pdf
https://sari-energy.org/wp-content/uploads/2017/08/Harmonisation-of-grid-codes-operating-procedures-and-standards-to-facilitatepromote-cross-border-electricity-trade-in-the-south-Asia-region-Framework-grid-code-guidelines-Rajiv-LR-1.pdf
https://sari-energy.org/wp-content/uploads/2018/01/Terms-of-Reference-SAFIR-Working-Group-Regulatory-Cooperation-to-Facilitate-addressing-Cross-Cutting-Energy-Electricity-Regulatory-Issues-Capacity-Building-in-South-Asia-RP-SARI-EI-IRADe-4.pdf
https://sari-energy.org/wp-content/uploads/2019/12/Key-Findings-of-SARI-EI-work-on-South-Asia-Forum-for-Electricity-Regulators_Rajiv-Panda.pdf
https://sari-energy.org/wp-content/uploads/2016/08/Report-on-Regional-Energy-Electricity-Regulatory-Institutional-Mechanisim-in-South-Asia-SAFER-RP.pdf


Thank You 

This Photo by Unknown Author is licensed under CC BY-ND

Contact: rpanda@sarep-southasia.org
rajivratnapanda@gmail.com
+91-9650598697
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https://sabrinasorganizing.com/motivational-quotes/
https://creativecommons.org/licenses/by-nd/3.0/


The data, information and assumptions (hereinafter ‘data-set’) used in this document are in good 
faith and from the source to the best of SAREP (the program) knowledge. The program does not 
represent or warrant that any data-set used will be error-free or provide specific results. The 
results and the findings are delivered on “as-is” and “as-available” data-set. All data-set provided 
are subject to change without notice and vary the outcomes, recommendations, and results. The 
program disclaims any responsibility for the accuracy or correctness of the data-set. The burden 
of fitness of the data-set lies completely with the user. In using the data-set data source, 
timelines, the users and the readers of the report further agree to indemnify, defend, and hold 
harmless the program and the entities involved for all liability of any nature.

Disclaimer

33



10/25/2023 34

Country Power Trading and Market 
Structure 

Single 
Buyer 

IPPs
Separate 
Regulator

y 
Body 

Transmiss
ion 

System 
Operation 
( as a part of 
Transmission 

Agency) 

Independe
nt 

Transmissi
on System 
Operator

Competiti
ve Power 
Market  

Power/Gas 
Exchange 
Platform  

Cross 
Border 

Electricity 
Trade 

Through 
Power 
market 

Afghanistan Single Buyer (SB)-DABS, VIU-DABS

Bangladesh Single Buyer (SB)-BPDB, Multiple Seller
^Partial Unbundling of Transmission

Bhutan Single Buyer without Generation Assets 
(SBWGA)-BPC, ^^Un-bundled transmission 

India
Multiple Buyer & Seller Competitive Power 

Market Platform. Power Exchange (PXs)
Completely Un-bundled transmission 

Maldives Single Buyer (SB), VIU-FENAKA 

Nepal Single Buyer (SB)-NEA, Multiple Seller
VIU-NEA

Pakistan Single Buyer without Generation Assets-
CPPA-G (Market Operator)^^, Multiple Seller ^^

Sri Lanka Single Buyer (SB)-CEB, Multiple Seller 

Presentation on “Cross Border Electricity Trade, Regional Energy Cooperation and Future Outlook for South Asia “ by Rajiv Ratna Panda/SAREP-11th Meeting of TF-1 on  “Coordination of Policies, Legal and Regulatory Frameworks for Cross Border Electricity Trade“, Maitland State Room, 9th-10th October 2023, Mount Lavinia Hotel, Sri Lanka

^Bangladesh- PGCB (subsidiary of BPDB which undertakes generation and distribution) owns & operates the transmission grid, ^^Pakistan –Pakistan is working to move from current single buyer to competitive market- Competitive Trading Bilateral Contracts Market (CTBCM)

Power Sector Evolution, Market Development & Integration in South Asia02

https://www.brecorder.com/news/40211905
https://www.nepra.org.pk/ctbcm.php
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