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Executive Summary 
 

 

 
 
In order to achieve the 2030 sustainable 

development goals and longer-term net-zero 

emissions (NZE) goals, investment in the power 

sector needs to accelerate. Investments are 

needed not only related to power generation and 

demand management such as energy efficiency 

but also to building out and modernizing the 

power grid.  

Within the Asia-Pacific region, there are many 

examples of plans to develop power grids at 

both the national and sub-regional levels. Some 

of the examples of sub-regional or cross-border 

plans include the ASEAN Power Grid (APG), 

BIMSTEC and CASA-1000. As grids are highly 

capital intensive, in both cross-border and 

national efforts it is important to ensure that 

enough financing is available at reasonable 

cost. 

This paper examines different models that can 

be employed to enable financing in the 

transmission system. The paper looks at the 

following six models, where five out of six 

models revolve around bringing private capital 

into the transmission system: 

• Public ownership 

• Private ownership 

• Whole of grid concessions  

• Independent Power Transmission  

• Merchant Power Transmission 

• Financial ownership 

 

Most of these models are appropriate both for 

national and regional transmission 

development. The only model that is not 

appropriate for cross-border grids is the whole 

of grid concession model, as this model works 

best in cases where there is a defined 

geographical scope contained within one 

sovereign nation. In terms of national grid 

development, the Merchant Power 

Transmission model is typically more 

appropriate for inter-jurisdictional grids, or within 

power market environments with local or zonal 

pricing structures, since the economic rationale 

for these projects relies on power price 

differences between two areas that the 

merchant can arbitrage between. 

 

 

 

Public and private ownership models are traditional 

natural monopoly structures, where the main 

difference is if the government owns the 

transmission company or not. However, it is 

important to note that there are examples of hybrids 

of these models, where the government owns the 

majority stake in the transmission company, but 

private investors are minority owners. The 

Independent Power Transmission model is the most 

appropriate for piloting private finance in the 

transmission system, as it is best suited for a single 

transmission line or a small set of lines.  

 

Finally, the Financial Ownership model can be used 

to bring in private capital for transmission 

investments in cases where private investors are not 

legally allowed to own physical transmission assets. 

In this model the State-Owned Entity (SOE) retains 

ownership of the physical asset, while the private 

investor has financial rights and obligations towards 

the transmission asset.  

Examples of these models can be found in countries 

around the world, including India, Europe, the 

United States of America, Senegal, and the 

Philippines. Since these models have real world 

examples in a variety of contexts, they may also be 

relevant for other countries, including countries in 

Asia and the Pacific. Before implementing any 

particular model or set of models, however, 

governments must assess their applicability by 

considering six elements: 

• Legislation 

• Government finances 

• Institutional setup 

• Type of investment needed 

• Capacity of government bodies 

• Stability of the power sector 

 

In general, any need for changes in the power sector 

to accommodate implementation of a given model 

should be considered. This could include changes 

to legislation, institutional arrangements, and the 

capacity of the government bodies to implement 

relevant policy changes. Any required changes 

should be prepared well in advance considering the 

lead time that some of these changes may take to 

prepare for a new model of investment into the grid. 
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Additionally, political stability, as well as 

government finances, can be major factors in 

terms of choosing an appropriate model. For 

example, if government finances are strained 

and many competing needs for government 

investment prevail, including private capital into 

the transmission sector may be a good option to 

ensure the necessary level of finance is reached 

to achieve government development targets.  

 

The paper concludes with a set of 

recommendations to aid countries as they seek 

to make an informed decision on the type of 

capital to attract and to ensure adequate 

development of the transmission system. The 

recommendations are summarized in bullet form 

as follows: 

• Review models and consider 

applicability 

• Undertake necessary adaptations to 

power sector 

• Work with FDI’s to ensure appropriate 

finance 

• Ensure holistic power sector planning 

• Ensure transparency in investment 

decisions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

In conclusion, the type of model to secure adequate 
finance to develop the transmission system should 
be a national decision, through for cross-border 
transmission development, coordination on 
ownership structure can in some cases be needed. 
This paper sets forward a set of models that 
governments can utilize to attract sufficient finance 
at low cost. The paper also highlights some of the 
key requirements the models have as well as 
considerations that may help governments evaluate 
the applicability of the different models in the 
national and cross-border context.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7 Attracting private finance to transmission in the Asia-Pacific Region 
 

 

I. Background 
 

1 
 
 
 
 
 
 
 
 

 

 
1 https://www.iea.org/reports/greenhouse-gas-emissions-from-energy-overview/emissions-by-sector  
2 https://www.irena.org/publications/2022/Mar/World-Energy-Transitions-Outlook-2022  

 

Asia and the Pacific is at the center of the 
global energy transition. The region is home 
to some of the world’s largest electricity 
consumers, notably China, India, Russian 
Federation, and Japan. In 2019, the power 
and transportation sectors accounted for 
more than two thirds of the total CO2 
emissions.1 Decarbonization of the power 
sector combined with increased electrification 
of end uses, including transport, is therefore 
a core strategy for meeting climate change 
mitigation goals.  
 
In recent years there have been significant 
declines in the cost of renewable energy 
technologies, in particular wind and solar PV. 
The Asia-Pacific Region has abundant wind 
and solar resources, along significant 
potential for other renewable energy sources 
such as hydro and geothermal. However, 
these resources tend to be located far from 
consumption centers, and many of them are 
also variable in nature. In order to transport 
electricity generated from renewable energy 
from areas of high resource to areas of high 
demand, transmission grids are needed.  
 
 

The International Energy Agency (IEA) report 
“Financing Clean Energy Investment in 
Emerging and Developing Economies” 
makes it clear that investment in renewables 
and networks need to scale up significantly 
compared to current investment levels 
(Figure 1). Notably, in the IEA’s sustainable 
development and net-zero scenarios, 
investments in grids is the second largest 
component of overall spending, after 
renewables. 
 
The International Renewable Energy Agency 
(IRENA) similarly confirms the need for 
significant additional investment. According to 
IRENA2 estimations, more than USD one 
trillion of annual investment in renewables is 
needed until 2030. 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
Figure 1: Energy supply investment in Emerging Markets and Developing 

Economies with annual projections under different scenarios 

Source: IEA (2021) “Financing Clean Energy Investment in Emerging and Developing Economies” 

https://www.iea.org/reports/greenhouse-gas-emissions-from-energy-overview/emissions-by-sector
https://www.irena.org/publications/2022/Mar/World-Energy-Transitions-Outlook-2022
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3 https://www.unescap.org/sites/default/d8files/event-documents/CE_2021_4.pdf  

 

While the majority of these investments will 
be made within countries, to integrate 
renewable energy in a secure and cost-
effective way, investments in cross-border 
grids are also required. Integrating grids 
across borders increases the size of 
balancing areas, which makes it easier to 
manage power systems with high shares of 
variable renewable energy like wind and solar 
PV. This can result in lower overall 
investment needs compared to countries with 
isolated grids, which must retain a higher 
relative share of electricity generation on 
backup to ensure sufficient levels of energy 
security. Conversely, countries with 
integrated grids can achieve higher levels 
electricity security and more easily integrate 
variable renewables at lower overall cost.  
 
Regional integration however requires 
significant development not only of physical 
grid infrastructure, but also of institutional and 
market setups to facilitate the utilization of the 
grids. Institutions and markets can facilitate 
the investment in the grids because they give 
investors clear signals on how the asset will 
be utilized. At the same time, it can be difficult 
to justify spending large resources in a capital 
constrained environment to develop 
institutions that only service a small number 
of assets. Therefore, investments in grid 
infrastructure and institutional setups must 
happen in parallel and in a coordinated 
manner.  
 
Private financing has been successfully 
brought into the transmission sector in many 
countries around the world, including in Latin 
America, the United States, Europe. In Asia 
the main examples may be found in India, 
Australia, Japan, and the Philippines.  
 
The diverse set of countries that have 
attracted private finance shows that private 
finance can be utilized in many different 
contexts and with different underlying 
structures of the power sector. This paper will 
focus primarily on examples from emerging 
and developing economies. However, the 
majority of countries in the Asia-Pacific rely 
on government funds to pay for grid 
investments. 
 

In the context of the global Covid-19 
pandemic, government finances have been 
strained because significant resources have 
been spent on the health sector and to 
support vulnerable populations impacted by 
the health restrictions that governments have 
implanted to reduce the spread of Covid-19. 
For many countries in Asia and the Pacific the 
global health crisis has put additional 
pressure on already strained government 
finances.  
 
Given the scale of investments needed to 
achieve climate targets, it is critical that 
governments seek to include more sources of 
finance into grid investments.  
 
In recognition of the role that regional 
connectivity can play in the Asia-Pacific 
Region, in 2021 UN ESCAP member States 
endorsed the “Regional Road Map on power 
system connectivity”.3 The roadmap contains 
a vision, a set of principles, and nine 
strategies which, if implemented, can 
facilitate the energy transition at a lower cost 
while harvesting greater benefits. The 
strategies encompass several aspects from 
political will, institutional development, 
capacity building, coordinated transmission 
planning and mobilizing investment. This 
paper contributes to the implementation of 
strategy number 7: 
 

• Strategy 7 – Mobilize investment in cross-

border grid and generation infrastructure 

This paper will discuss investment models 
that have been used around the world to 
attract private investment in grids. The 
conditions under which these models can be 
used will be discussed, as well as their 
applicability for national and regional grid 
investment. Case studies of selected 
countries will be included in order to share 
examples how other countries have 
successfully attracted private investments in 
grids. 
 
The paper will finally provide 
recommendations on what steps countries in 
the Asia-Pacific Region can take to mobilize 
investment in grids utilizing private capital or 
a hybrid of public and private capital.  
 

https://www.unescap.org/sites/default/d8files/event-documents/CE_2021_4.pdf
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II. Existing sub-regional initiatives for 

developing cross-border grids 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 

ASEAN Power Grid 

 
4 https://www.ren21.net/wp-content/uploads/2020/11/2020_REN21_Academy-APAC-

ASwandaru_ASEAN_Center_for_Energy.pdf  

 
Across Asia and the Pacific, there are plans 
currently in place to expand both national and 
sub-regional grids. Country-level plans are 
often set forward in the form of national power 
development plans, which detail how the 
generation fleet and transmission grid will be 
maintained and further developed to meet 
expected future demand for electricity. Power 
development plans are important tools for 
investors to assess the potential development 
of national power systems, as they give a first 
indication as to the viability of new 
investments in a country and an expectation 
for future pipelines for investment.  
 
 

 
Cross-border transmission plans have also 
been developed in several sub-regions in 
Asia. This section will outline a few of these 
efforts in order to demonstrate that cross-
border power system connectivity is not a 
theoretical exercise in this region. The section 
will conclude with a few key lessons drawn 
from these experiences before returning to 
the discussion of grid financing models. 
 

 
In South-East Asia, the ASEAN Member 
States have for a long time worked to develop 
the ASEAN Power Grid (APG). 

 
The APG has the vision of connecting the 10 
ASEAN countries to increase economic 
development and help achieve common 
renewable energy targets. 

 
FIGURE 2: APG map and interconnection projects4 

Source: ASEAN Centre for Energy (ACE) 

Disclaimer: The boundaries and names shown and the designations used on this map do not imply 
official endorsement or acceptance by the United Nations.  
 

 

https://www.ren21.net/wp-content/uploads/2020/11/2020_REN21_Academy-APAC-ASwandaru_ASEAN_Center_for_Energy.pdf
https://www.ren21.net/wp-content/uploads/2020/11/2020_REN21_Academy-APAC-ASwandaru_ASEAN_Center_for_Energy.pdf
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BIMSTEC  
 

 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 
 

 
 

   
 
 
 
 
 
 
 

 4567 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 

 
   
 

 
5 https://www.iea.org/reports/asean-renewable-energy-integration-analysis  
6 https://nature.berkeley.edu/classes/es196/projects/2018final/HuangY_2018.pdf  
7 https://asean.org/wp-content/uploads/2021/09/Final-39th-AMEM-JMS-1.pdf  
8 https://powermin.gov.in/en/content/interconnection-neighbouring-countries  

 
As of August 2020, the APG consists of 7,720 
MW of transmission lines. But, with ongoing 
and planned transmission lines, the APG 
could increase to up to 30,114 MW. The APG 
progresses through the development of 
bilateral interconnections, and as a result 
some parts of ASEAN have progressed faster 
than others. When completed, the APG would 
connect the larger islands of western 
Indonesia to Peninsular Malaysia and on to 
ASEAN’s Northern system, where cross-
border interconnections have already been 
established. The APG would also connect the 
Philippines with Sabah Malaysia, and then on 
to other ASEAN countries.  
 
Several studies have been completed which 
show that further development the APG 
would support the integration of higher shares 
of renewable energy as well as cost efficient 
sharing of resources. This includes, for 
example the IEA study “ASEAN Renewable 
Energy Analysis”,5  the study “ASEAN Grid 
Flexibility: Preparedness for Grid Integration 
of Renewable Energy”6  by Yu Wen Huang 
from University of California, Berkeley, and 
the 2018 UN ESCAP study “Energy 
interconnection in ASEAN for sustainable and 
resilient societies: accelerating energy 
transition”, developed in collaboration with the 
ASEAN Centre for Energy and the Global 
Energy Interconnectivity Development and 
Cooperation Organization (GEIDCO). 
 
These studies demonstrate the benefits of 
integration, but the official plan for developing 
the APG is the ASEAN Interconnection 
Masterplan Study (AIMS). The most recent 
iteration of this study is AIMS III, the first two 
phases of which were recognized as 
completed at the 39th ASEAN Ministers on 
Energy Meeting, held in September 2021.7 

 
 

The Bay of Bengal Initiative for Multi-Sectoral 
Technical and Economic Cooperation 
(BIMSTEC) initiative is a multilateral 
organization working to further economic 
integration, including power system 
interconnection and power trade, between 
Bhutan, Bangladesh, India, Myanmar, Nepal, 
Sri Lanka and Thailand. This initiative is 
notable for including countries in the sub-
regions of South Asia and South-East Asia. 
Among the BIMSTEC countries, there is 
currently transmission infrastructure between 
India and Bhutan, India and Nepal, India and 
Bangladesh, and a limited low-voltage 
interconnection between India and 
Myanmar.8 Additional infrastructure will need 
to be developed to achieve the goals of the 
BIMSTEC initiative to interconnect all the 
member States, in particular high-voltage 
interconnections between India and 
Myanmar. BIMSTEC governments have 
signed a MoU on the initiative and are 
discussing the possibilities of how to 
undertake a BIMSTEC Grid Interconnection 
Master Plan Study. A master plan study is a 
good way to clarify the potential assets that 
would need to be built and financed as well as 
what specific benefits the interconnections 
would bring to the two sub-regions. 

https://www.iea.org/reports/asean-renewable-energy-integration-analysis
https://nature.berkeley.edu/classes/es196/projects/2018final/HuangY_2018.pdf
https://asean.org/wp-content/uploads/2021/09/Final-39th-AMEM-JMS-1.pdf
https://powermin.gov.in/en/content/interconnection-neighbouring-countries
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North-East Asia Power Grid8 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
9 
 
 
 

 
 

  
 
 
 
 
 
 
 
 
 

 
9 Asian Development Bank (ADB)/ Électricité de France (EDF) (2019). Mongolia: Strategy for North-East Asia Power System 

Interconnection. Final Draft. Technical Assistance Consultant’s Report, ADB Project Nr 48030-001. Map is adapted by ESCAP 
https://www.unescap.org/sites/default/d8files/knowledge-
products/Regional%20Power%20Grid%20Connectivity%20for%20Sustainable%20Development%20in%20North-East%20Asia.pdf  
 

 
In North-East Asia there is no official sub-
regional plan to integrate the power grids of 
the respective countries. Instead, where 
cross-border power grid interconnections 
exist they have been developed on a fully 
bilateral basis. There are currently a total of 9 
transmission lines, which are typically used 
unidirectionally.  
 

 
The North-East Asia sub-region has the 
potential to increase interconnection and take 
advantage of significant renewable resources 
like solar power in Mongolia, hydro power in 
Russia, and wind power in China. However, 
realizing a fully integrated North-East Asia 
power grid will require significant investment 
in transmission infrastructure.  
 

 
FIGURE 3: Proposed North-East Asian Power System 

Interconnection (NAPSI) by 20369 

Source: ADB 

Disclaimer: The boundaries and names shown and the designations used on this map do not imply 
official endorsement or acceptance by the United Nations.   
 

  
As seen from figure 3, under ADB’s North-
East Asian Power System Interconnection 
(NAPSI) project, renewable energy projects in 
Mongolia could become the foundation of an 
integrated North-East Asia. 
 
Transmission lines could be built to connect 
Mongolia to China and Russia Federation. 
Then additional lines would connect China 
and the Republic of Korea (ROK), ROK with 
Japan, and Japan and Russian Federation. 

 
This plan responds to the lack of a unified 
vision for power system integration by 
creating a plan that starts with one country – 
Mongolia – and then working outward. Other 
visions for power system integration in the 
sub-region have been more top down, 
proposing to integrate all of the existing grids 
by building a set of high-voltage transmission 
lines. UN ESCAP is currently undertaking a 
project investigating the benefits of a regional 
power grid integration in North-East Asia that 
takes a hybrid approach, creating a coherent 
vision for sub-regional integration that is 
reflective of national policy priorities.  
 

https://www.unescap.org/sites/default/d8files/knowledge-products/Regional%20Power%20Grid%20Connectivity%20for%20Sustainable%20Development%20in%20North-East%20Asia.pdf
https://www.unescap.org/sites/default/d8files/knowledge-products/Regional%20Power%20Grid%20Connectivity%20for%20Sustainable%20Development%20in%20North-East%20Asia.pdf
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 CASA-100010 
 
 

CASA-1000 is a transmission line project that 
will link the Kyrgyz Republic, Tajikistan, 
Afghanistan, and Pakistan.  The estimated 
investment costs is USD 1.2 billion.  

 

As it can be seen from Figure 4, the CASA-
1000 project is a mix of HVDC and HVAC 
transmission lines. When fully developed, 
CASA-1000 will allow Kyrgyzstan and 
Tajikistan to export hydro generation during 
the summer months when resources are 
abundant. In the same season, Pakistan and 
Afghanistan typically have power deficits and 
highly benefit from imported power supply.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To support the project, an Inter-Governmental 
Council with representatives from the four 
countries has been formed along with support 
from the international community such as 
World Bank and the governments of the 
United States the United States of America, 
the United Kingdom, and Australia. The 
CASA-1000 project sits alongside a wider 
effort to support the development of the 
Central Asia-South Asia Regional Electricity 
Market (CASAREM), which aims to increase 
connectivity between the sub-regions of 
Central Asia and South Asia.  

 

 

 
 
 
 
 
 
 
 

Conclusion 
 

__________________________________ 
10 This section is based on information from the CASA 1000 website https://www.casa-1000.org/about-casa-1000/  
11 https://www.casa-1000.org/vacancies/  

 
FIGURE 4 – MAP OF CASA 100011 
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Source: CASA-1000 project 

Disclaimer: The boundaries and names shown and the designations     
       used on this map do not imply official endorsement or     
       acceptance by the United Nations.  
 

 
As shown by these four sub-regional 
examples there are many regional 
connectivity projects that would require 
significant investments in transmission. 
Additionally, governments need to invest in 
national grid development. This all shows the 

 
importance of mobilizing significant amounts 
of capital to finance the transmission 
development, which in turn will enable 
integration of higher shares of renewable 
energy and setting countries on the path to 
achieve SDG7 by 2030 and longer-term NZE 
targets. 

https://www.casa-1000.org/about-casa-1000/
https://www.casa-1000.org/vacancies/
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It is important to note that regional and sub-
regional plans are often developed by 
institutions that do not have legal 
jurisdiction over grid development. While 
regional and sub-regional plans may be 
made with the input of national energy 
ministries, these plans often need to be 
incorporated into national grid development 
plans. Until they are, investors may have 
less confidence in the regional and sub-
regional plans compared to national grid 
development plans. Moreover, it can be 
difficult for governments to prioritize 
regional investments when national grids 
still need development. As a result, 
implementation 
 

of cross-border development plans often lag 
national ones. However, regional grids can be 
equally beneficial to national consumers and, 
as such, should be evaluated on equal footing 
with national investments. Another way to 
develop national and regional grids 
simultaneously is to seek to attract multiple 
sources of investment from government, 
foreign direct investment (FDI), and private 
resources.  

 
The remaining sections will discuss ways to 
attract more private capital into the 
transmission sector. 

III. Institutional Framework for Power 

Transmission 
 There is a significant variation in the structure of 

power sectors across the Asia-Pacific region 
and in the extent of private sector participation. 
 
The main options for power sector structure are: 

• A single vertically integrated utility 

• A degree of vertical separation: for 

example, separate SOEs that own 

generation, transmission, and 

distribution/retail. 

Vertically integrated monopoly 

In the purest examples of a vertically integrated 
monopoly, all generation, transmission, and 
distribution are owned by a single SOE. This 
type of ownership structure is relatively rare 
today, however, as most vertically integrated 
power sectors allow private participation in the 
generation sector, in the form of Independent 
Power Producers (IPPs) holding long term 
contracts or Power Purchase Agreements 
(PPAs). The counterparty to the contract – the 
party signing the contract on the government 
side – is usually the state-owned utility or the 
relevant Ministry.  
 

An example of this market structure is Thailand, 
where the state-owned utility EGAT owns a 
large portion (around half) of the generating 
capacity, but at the same time enters long-term 
contracts for generation from IPPs, including 
IPPs located outside of the country. 
 

 
Under this type of vertically integrated market 
structure, the IPP is responsible for financing, 
developing, owning, and operating a generator 
or portfolio of generators. In most cases, the 
PPA is a two-part contract. A fixed payment is 
made for the capacity per Megawatt (MW) 
available, and a variable payment is made for 
the energy per Megawatt hour (MWh) 
generated. There are substantial variations in 
the details of these arrangements, but in most 
cases the IPP bears the risk for the cost of the 
project, for timely commissioning, and for 
operating costs (with some variation). They 
typically do not expose the IPP to demand risk, 
or the risk that they will not need to generate. 
 

Vertical separation 

A few countries have applied a similar model to 
allow for private ownership in transmission, 
through the tendering of long-term contracts to 
build and operate a specific power line. The 
leading example in the region is India12, which 
has financed around US$5 billion of 
transmission using this model, and it has also 
been pursued in Pakistan and Australia. Private 
investors hold long term contracts for the sale of 
transmission services similar to the long-term 
PPAs held by private investors in generation, 
and are overseen by a regulator that is tasked 
with overseeing both the technical performance 
of the system and the agreed financial return for 
the asset owner. 
 
 

__________________________________ 
12 A case study on India can be found in Annex 1 
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Examples of vertical separation include Power 
Grid Corporation in India, the National 
Transmission and Dispatch Company in 
Pakistan, and the National Grid Corporation of 
Uzbekistan. These bodies are government 
owned under different statutory forms. In these 
markets, the governments still play a significant 
role but allow a higher degree of private 
participation in the power sector than vertically 
integrated power markets. 

The experience of these countries demonstrates 
that allowing private participation in the power 
sector, and more specifically transmission, is 
possible in the region. However, implementing 
an approach of this kind can require changes to 
legislation and to the roles and responsibilities 
of different bodies, including the relevant 
Ministry, the regulator or equivalent 
organization, and the incumbent transmission 
utility. 
 
The experience of integrating IPPs into the 
power systems is a valuable one when looking 
at bringing in private investment into the 
transmission sector, as there are certain 
similarities. As is the case with IPPs, private 
investments in transmission must co-exist with 
state owned assets in the energy system.  
 

 

 

 
 
The major difference between generation and 
transmission is that transmission is a natural 
monopoly while generation is not. Even so, there are 
good experiences on tendering, operation and 
permitting that can be taken from the generation 
sector to facilitate private investment in 
transmission. 

Lastly, some countries in the region have fully 
liberalized markets, for example Australia, the 
Philippines and Singapore. Liberalized markets do 
not significantly change the considerations of 
bringing in private finance in transmission, since 
transmission remains a natural monopoly. For the 
Philippines, the model for bringing in private finance 
to the grid has involved a “whole of grid concession”, 
while Australia has employed the Independent 
Power Transmission model to bring in private 
finance to the transmission sector. The next chapter 
will go through these and other models in more 
detail.  
 

IV. Models for financing national grids 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In general, there are six main models for the 
operation, financing and ownership of 
transmission infrastructure: 
 

• Public ownership 

• Private ownership 

• Whole of grid concessions  

• Independent Power Transmission  

• Merchant Power Transmission 

• Financial ownership 

 

 
These models can be combined to form hybrid 
models of financing transmission. In fact, the 
Financial Ownership model must be combined with 
another model in order to work.  
 
In this section, we will present each model and 
provide some of the characteristics that are 
needed for the model to be successful.  
 

The models have been employed in different 
power sectors around the world. However, some of 
the models do have certain requirements that 
make them more applicable in certain contexts. 
The following sections describe each model in 
more detail. 

 
The following table provides a high-level 
summary of the different models and their 
main distinguishing characteristics. 
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 Requires 
government 
funds 

Timeframe 
for 
ownership / 
concession 

Single line 
or whole 
grid 

Applicability 
to cross-
border 
investment 

International 
examples 

Public 
ownership 

Yes Unlimited Whole grid Yes Most common 
model 

Private 
ownership 

No Unlimited Whole grid Yes Germany, India, 
th United 
Kingdom, the 
United States 

Whole of grid 
concessions 

No 20 to 30 
years 

Whole grid No Philippines, 
Senegal, Mali 

Independent 
Power 
Transmission 

No 25 to 45 
years 

Single line Yes India, Brazil13, 
Colombia, the 
United States of 
America, 
Australia 

Merchant 
Power 
Transmission 

No, but de-
risking can 
involve 
government 
financing  

Asset lifetime Single line Yes Australia, the 
United Kingdom, 
the United States 
of America 

Financial 
ownership 

Potentially 
but reduces 
the amount 

Asset lifetime Single line Yes Denmark, 
Germany 

 

Public ownership 

 
The public ownership model is widely used, 
including in the Asia-Pacific region. Typically, in 
this region the utility is a state-owned enterprise 
(SOE) that has sole responsibility for building 
and operating the transmission grid.  
 
The public ownership model can be used in both 
vertically integrated markets and unbundled (or 
vertically separated) markets. For example, 
Denmark’s power transmission system operator 
Energinet is fully owned by the Danish 
government, but it nevertheless operates in a 
fully unbundled power market, meaning it does 
not own any generation assets. At the other end 
of the spectrum, Perusahaan Listrik Negara 
(Persero – PLN) in Indonesia is vertically 
integrated monopoly that is fully owned by the 
Indonesian government.  
 
For SOEs, financing typically comes from the 
government. As a result, government debt ratios 
and budgets can influence the level and cost of 
available financing.  
 
 
 
 
 
 

 
Because of the dependence on government 
budgets, transmission projects must compete for 
financing with other government priorities. For 
emerging economies, this can mean having to 
choose between paying for transmission 
infrastructure or making improvements to 
healthcare, to educational systems, investments in 
transport infrastructure.  
 
Transmission investment costs are typically 
recovered via transmission or grid tariffs which are 
charged to consumers as part of the overall retail 
tariff. The grid tariff would typically cover operating, 
maintenance, and debt servicing costs.  
 
In several countries, however, the financial health of 
the SOE is poor, in part because the utility may not 
be able to recover the full cost of electricity to the 
customers. This can have several causes, including 
subsidized electricity prices, or high levels of 
electricity losses due to poorly maintained 
equipment or theft of electricity. The poor health of 
the SOE’s means that governments may have to 
bail out the SOE which again can have an adverse 
impact on available finance for transmission 
development.  
 
 
 

 
FIGURE 5 – Models and their main characteristics 

__________________________________ 
13 Please find a short case study on Brazil in Annex 1 
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Tariffs are typically regulated, either by the 
Energy Ministry or an independent regulator, and 
so any increases in tariffs related to new 
transmission investments would need to be 
approved. In addition, for SOEs it is generally the 
case that the Finance Ministry or another 
appropriate ministry must approve the 
investment proposal, to ensure that the 
requested transmission investment is aligned 
with overall government spending across the 
various competing interests.  
 
A critical downside to this model therefore is the 
strain these investments put on government 
budgets, and the fact that transmission 
investments may be delayed because of other 
competing investment needs.  Nevertheless, this 
model is widely used, and it accounts for the 
majority of transmission investments in in the 
region.  
 

Private ownership 
 
A straightforward way to bring private finance into 
transmission investments is to privatize the 
transmission company. Under this model, the 
government sells its shares in the transmission 
company to a private investor or group of 
investors, transforming the utility into an investor-
owned utility, or IOU.  
 
Privatization of a transmission company typically 
happens in the context of an unbundled or 
vertically separated power sector. Often, the 
privatization of generation happens first, because 
generation is not considered to be a natural 
monopoly. It is conceivable, however, that the 
transmission sector could be privatized while the 
generation fleet remains government owned, so 
long as the generation and transmission are 
unbundled.  
 
Once a private investor has bought the 
transmission company, the new privately owned 
transmission company becomes responsible for 
maintaining, operating, and investing in the 
transmission system just like a state-owned 
transmission company.  
 
The private transmission company will be 
responsible for securing finance from typical 
sources like their own balance sheet, commercial 
lending institutions, FDIs, and corporate bonds. 
This means that investments will not depend on 
government finances, a key difference compared 
to the SOE model.  
 
 
 

 
 
Privately owned transmission companies 
typically also get their revenues from 
transmission tariffs, which remain regulated. The 
relevant regulatory agency determines a 
reasonable return for the transmission company 
and often subjects the transmission company to 
an overall cap on revenue, rather than set the 
price per MWh that they can charge. Returns are 
often based on the value of the company’s 
regulated asset base. This fact can incentivize 
the privately owned utility to unnecessary build 
high-cost assets, which will yield a relatively 
higher return, and avoid solutions that might 
reduce the need for capital investments. 
Regulators need to consider the overall incentive 
structure to ensure that the costs that consumers 
pay are fair. Transmission investments are very 
capital intensive and building out the grid after a 
certain point may not result in sufficient additional 
benefits to justify the cost of the investment. The 
transmission tariffs do however need to ensure 
the commercial viability of maintaining and 
investing in the transmission grid. How to set 
such tariffs and the leave of reasonable returns 
for transmission systems are out of scope of this 
paper.   
 
Another way of mitigating the risk of over-
investment is the regulator’s validation of 
investment proposals. Regulators should 
consider the need for any new transmission 
infrastructure not just in terms of the resulting 
tariff increase, but also in terms of the need for 
the investment in the first place. 
 
Under a revenue cap, privately owned 
transmission companies are not exposed to 
demand risk, meaning that if demand declines 
and the utilization of transmission assets 
decreases, the utilities revenues are not 
impacted. Conversely, under a per MWh 
regulated price model, demand fluctuations 
materially impact revenues.  
 
A revenue cap also means that the transmission 
company has an incentive to minimize cost since 
this will increase the overall return of the 
company. It is important that this incentive does 
not undermine the need for the transmission 
company to provide a sufficient quality of service.  
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This can be done by imposing penalties or 
rewards for delivering certain reliability cirteria, 
for example through “performance-based 
ratemaking”, where the revenues that a utility 
earns is linked to certain performance 
requirements such as keeping the number or 
duration of outages below a certain threshold.  
 
There are many examples of privatized 
transmission companies, including in Australia, 
the United Kingdom, Germany, and India. In the 
case of the United Kingdom, transmission 
companies are fully listed on the stock exchange. 
In India, the Power Grid Corporation of India 
Limited owns 1,722,750 km of transmission lines 
and operates approximately 86 per cent of inter-
regional transmission in India. The company is 
partially privatized with the Government of India 
owning 51.34 per cent of the listed shares while 
the balance of 48.66 per cent is owned by the 
private shareholders.14 
 

Whole of grid concessions 
 
Whole of grid concessions are similar to 
privatizations in that a single private company is 
granted the right to operate and develop the 
transmission system in a defined geographic 
territory. However, under this model the right of 
the private company to the concession is time 
limited. This is essentially a “competition for the 
market” model, whereby different entities 
compete for the right to monopoly control over 
the market – in this case, the transmission 
system – as compared to a “competition in the 
market” model, where different entities compete 
to provide a service – for example, generation of 
electricity. 
 
Under this model, the concession is issued via a 
tender. Contracts for grid concession are 
typically 20 to 30 years, though the contract could 
include the option to extend the contract beyond 
the original length.  
 
Revenues are regulated in the same way as 
under the private ownership models. The 
company that wins the tender receives regulated 
revenues under terms defined in the concession 
contract. Revenues may change over the course 
of the lifetime of the contract as the asset base 
changes, but the methodology for these changes 
should be defined up front. 
  
 
 
 
 
 
 
 

 
 
Similarly, as under the private ownership model, 
it is important that incentives align with the need 
to provide a sufficient level of service, including 
meeting minimum reliability levels and ensuring 
sufficient investments in maintenance.  
 
The Philippines is a good example of the whole 
of grid concession model. In 2001, the 
Philippines introduced the “Electric Power 
Industry Reform Act 2001”, which paved the way 
for grid concession by restructuring the power 
sector (a prerequisite for implementing the 
model) and privatizing the national transmission 
company.  
 
Under the terms of the concession, the 
government retained ownership of the existing 
transmission system and auctioned off 
responsibility to operate, maintain and expand 
the system. In 2007, a consortium of Monte Oro 
Grid Resources Corp., Calaca High Power 
Corporation, and, as technical partner, the State 
Grid Corporation of China, won a 25-year 
concession contract.15  
 
Since the whole of grid concession model was 
introduced, the Philippines has seen significant 
levels of investment. According to the World 
Bank, more than USD 4.2 billion since 2009,16 
and in the period 2013 to 2021 system losses 
decreased from 2.61 per cent to 2.34 per cent for 
the entire system, with variations in the islands. 
For example, Mindanao has decreased losses 
from 2.78 per cent to 1.80 per cent percent from 
2013 to 202117 and availability of the power 
supply in 2020 for Luzon, Visayas and Mindanao 
were 99.26 per cent, 99.80 per cent and 99.88 
per cent respectively. The model has also been 
used in some East African countries like Senegal. 
 
The success of the whole of grid concession 
model depends to a large extent on the tendering 
process, which must be transparent and fair to 
attract sufficient interest and ensure an open 
competition. Once the concession is awarded, 
the opportunity to address market inefficiencies 
is reduced, because the next opportunity for an 
open competition won’t be until the end of the 
concession term.  
 
 
 
 
 
 
 
 
 
 
 
 

__________________________________ 
14 https://www.powergrid.in/company-overview-0 

15 https://www.worldbank.org/en/topic/energy/publication/linking-up-public-private-partnerships-in-power-transmission-in-africa  
16 https://www.worldbank.org/en/topic/energy/publication/linking-up-public-private-partnerships-in-power-transmission-in-africa  
17 https://www.ngcp.ph/operations#operations  

https://www.powergrid.in/company-overview-0
https://www.worldbank.org/en/topic/energy/publication/linking-up-public-private-partnerships-in-power-transmission-in-africa
https://www.worldbank.org/en/topic/energy/publication/linking-up-public-private-partnerships-in-power-transmission-in-africa
https://www.ngcp.ph/operations#operations
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As with the privatization model, the grid 
concession model does not put a strain on 
government finances, as the company that is 
awarded the concession must rely on their own 
ability to secure financing for investments, and as 
with the privatization model the financial viability 
of investments are determined by the regulated 
revenue which in this case is agreed in the 
concession contract.  
 

Independent Power Transmission  
 

Independent Power Transmission (IPT) takes its 
inspiration from the Independent Power Producer 
(IPP) model. An IPT is a single transmission line 
or bundle of lines that is tendered out to a private 
company. Typically, the private company is 
responsible for construction, operation, and 
maintenance of the line, but there are also 
examples of the lines being transferred after 
construction to another entity.  
 
While the typical way of implementing IPT’s is 
through a tendering process, in some cases 
governments award the IPT directly to a private 
company. However, transparent, and competitive 
tenders are preferable to create competition and 
drive down costs.  
 
Typically, the winner of the tender is the company 
with the lowest cost bid, but other factors may 
also matter, for example having relevant 
experience and the company’s financial stability. 
Taking these factors into account helps to ensure 
that the winner can deliver the project 
successfully. It is up to the design of the tender 
to determine how various factors should 
weighted when determining the winning bid.  
 
The winner of the tender must construct and 
operate the line according to the terms of the IPT 
contract, but they have no rights or obligations 
with regards to the rest of the grid. The length of 
the contract varies from tender to tender, but the 
typical length of contract is 25-45 years, and 
some include options for extension. Revenues 
are typically earned through an availability 
payment rather than a per MWh payment since 
the private company doesn’t have any control 
over how much power flows on the line. 
Payments are typically awarded as annual or 
quarterly payments. The payments should be 
large enough to make the project financially 
viable and the creditworthiness of the contract  
 
 
 
 
 
 

 
 
 
partner may also affect the investors’ ability to 
secure low-cost finance. In the case, where the 
counterparty to the contract is an SOE with poor  
financial health government guarantees or other 
financial instruments may be helpful in making 
the projects financially viable.  
 
Other incentives, for example for early 
construction, can also be built into the IPT 
contract. The contract can state that payment can 
start once the line enters operation if that is 
beneficial to the overall system, for example if the 
line helps to relieve congestion in the system. On 
the other hand, if the line is primarily to connect 
new generation assets, the value of the line 
depends on the timing for the completion of the 
generation assets, and so early construction may 
not provide any additional value to the system.  
 
The benefit of the IPT model is that it can be 
piloted alongside other models, for example in 
combination with an existing SOE. Potentially the 
SOE can even bid on the tender alongside 
private companies, though in this case it is 
important that the tendering process is managed 
independently from the SOE to create confidence 
that the tender is fair. Because the IPT has a 
clearly defined scope and can be limited to a 
single line or a bundle of lines, the government 
gains experience in including private capital in 
the transmission system without requiring 
broader reforms.  
 
One downside of this model is the transaction 
cost, which is relatively large, as the tender 
process must be run for each IPT. Due to this, the 
project must have a size that justifies the 
transaction cost both for the private investor and 
the government. This is why the model is often 
applied not just to a single line, but rather a 
bundle of lines. Once the government has 
sufficient experience, a pipeline of IPTs can be 
developed made public. This will give private 
investors the confidence to establish supply 
chains and business in the respective country 
and will hopefully attract more competitive bids 
and drive down costs. 
 
The IPT model has been employed successfully 
in many countries. Examples include Australia, 
Brazil, Chile, Colombia, India and the United 
States of America.  
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India introduced the 2003 Electricity Act with the 
primary purpose to attract competition to the 
electricity sector. Combined with the 2006 Tariff 
Policy, India provided a set of transparent 
guidelines for competition in the transmission 
sector. The policy has been particularly 
successful for supporting the development of 
inter-state transmission lines. Thirty-seven 
projects have been awarded via tariff based 
competitive tenders, out of which thirteen 
projects have already been commissioned.18  
 
One of the major private transmission companies 
in India is Adani Transmission Limited. The 
company has a portfolio of more than 185,000 km 
of transmission lines across 13 states, with an 
availability rate of 99.76 per cent. In 2020, the 
company raised USD 1 billion by issuing bonds, 
with a strong global participation in the bond 
issuance, demonstrating and ability to raise 
capital from diverse sources.19  
 

If the ITP is awarded to a private company, this 
model does not involve government finances. 
When an SOE participates, it is important to 
ensure that the SOE does not have an unfair 
advantage such as access to low-cost financing 
via development finance institutions (DFIs) or the 
government. In the case of India, for example, 
private companies have claimed that the central 
utility has an unfair advantage due to its ability to 
access government support.20  
 

The evaluation of the process can also be 
affected by the type of project being tendered. 
For example, the tender can occur either early or 
late in the project life cycle. The advantage of 
early-stage tenders is that the bidder can be 
more innovative in the project design. However, 
this can also make it more difficult to compare 
bids against each other. When still in the pilot it 
may be most beneficial to tender late-stage 
projects to gain as much learning in the tendering 
process itself. Later in the process, early-stage 
tenders can be used if the government finds it 
beneficial.  
 

Merchant lines 

Merchant lines are typically initiated, built, and 
operated by private companies. Merchant lines 
rely on the ability to transfer power from a low-
price area to a high-price area. This means that 
the price difference and the flow on the line are 
what determine the revenues of the line and 
make it financially viable.  
 
 
 
 
 
 
 
 

 

Many countries, however, choose to have a 
uniform price across the power system, such as 
Cambodia and Tajikistan. This can be used to 
socialize the differences in generation cost 
across different geographically located 
consumers. For this model to work at a national 
level, however, there must be capturable price 
differences within the country. In the Asia-Pacific 
region, examples of countries with internal price 
differences, include India and Japan.  
 
From a technical perspective, in this model is it 
also important that the flow on the line is 
controllable and easily measured. As a result, 
this model is typically used for DC lines. DC lines 
are typically more expensive to build and do not 
make economic sense for short land-based 
distances. As a result, the model is rarely used 
for domestic grid development, except in the 
case of large diverse countries. Another 
exception could be an archipelagic country which 
has different price zones between islands and an 
unbundled restructured power market.  
 
Since this model is driven purely by commercial 
incentives, typically a private investor develops 
the line from start to active operation. The 
investor will need to engage with the government 
and system operator to get appropriate permits 
and to ensure integration into the wider system. 
The development of the line itself, including 
obtaining right of way, general design, and any 
construction and revenue risks, are the 
responsibility of the investor.  
 
That said, there are examples of governments 
intervening to support merchant lines. For 
example, in the United Kingdom, many of the 
interconnectors between the United Kingdom 
and central Europe have been developed as 
merchant lines. In the case of the Nemo Link 
project between England and Belgium, in 2014 
the project was awarded a cap and floor scheme 
(Figure 4). The cap and floor regime was 
developed in collaboration between the Belgium 
and the United Kingdom regulators (CREG and 
Ofgem, respectively) and regime applies to the 
whole line, with cost split equally between the two 
countries.  
 
 
 
 
 
 
 
 
 
 
 
 

 

__________________________________ 
18 https://powermin.gov.in/en/content/private-participation-transmission-sector  

19 https://www.adanitransmission.com/power-transmission  
20 https://economictimes.indiatimes.com/industry/energy/power/private-power-transmission-companies-move-cci-regulator-against-power-grid-

pricing/articleshow/69191201.cms  

https://powermin.gov.in/en/content/private-participation-transmission-sector
https://www.adanitransmission.com/power-transmission
https://economictimes.indiatimes.com/industry/energy/power/private-power-transmission-companies-move-cci-regulator-against-power-grid-pricing/articleshow/69191201.cms
https://economictimes.indiatimes.com/industry/energy/power/private-power-transmission-companies-move-cci-regulator-against-power-grid-pricing/articleshow/69191201.cms
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              Financial ownership 

 
FIGURE 6 – Cap and floor regime from perspective of                  

the United Kingdom  21 

Source: Ofgem 
 

 
 
Under the cap and floor regime, the merchant line 
owner is guaranteed to earn revenues within a 
defined range. If revenue falls below the floor, the 
regulated system operator must pay the company 
the difference, while revenue earned in excess of 
the cap are paid by the merchant line owner to the 
regulated system operator. This tool can be used 
to reduce risk of insufficient revenues for the 
investor by giving up high revenues in return, which 
reduces the overall risk of the project and therefore 
incentivizes investment. With the cap and the floor 
regime the investor is still incentivized to be as 
efficient as possible while taking some market risk, 
while taking market risk is not the case in some of 
the other models like for example the IPT model.  
The cap and floor regime is also helpful for 
providing access to debt financing.  
 
In the case of the NEMO link between the United 
Kingdom and Belgium, the cap and floor model 
was designed to accommodate project finance. In 
the development stage of NEMO link there were 
discussions with several lenders about project 
finance and the feedback was positive. Especially 
the floor mechanism provided confidence in the 
projects ability to service debt. In the end project 
finance was not used, but the experiecne shows 
how government support can provide favorable 
terms for investment even in the merchant model.  
 
Other examples of this model being used can be 
found in the United States of America and 
Australia. Since this model relies on private 
companies, impact on government finances are 
limited.  
 

 
The Financial Ownership model only works in 
connection with other models. It could, for 
example, be used by an SOE to bring in private 
finance without allowing private company to own 
physical transmission assets. 
 
Under this model, a private company provides part 
of the capital needed for the investment in the 
transmission line in exchange for the right to part 
of the line’s revenue. The investor would also have 
an obligation to pay part of the maintenance costs. 
Crucially, under this model the investor has both 
these rights and obligations without any claims to 
the physical assets in question. 
 

As such, this model requires contracts that 
regulate the revenue from the line and its 
distribution between the respective owners who 
can be financial and traditional owners. The 
contract also needs to cover any maintenance cost 
and operational costs and how those are 
distributed between the owners. 
 
One challenge of this model relates to incentives 
for the physical asset owner. If the physical asset 
owner has other transmission lines that may 
compete with this transmission line, the financial 
owner will need assurance that the transmission 
line in question will be treated fairly. This relates to 
the operation as well as any maintenance or 
investments made on the existing and future grid.  
 __________________________________ 

 

21 https://www.ofgem.gov.uk/sites/default/files/docs/2016/05/cap_and_floor_brochure.pdf 
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This model also needs a requires that underlying 
revenue structure be defined. Revenues 
attributed to a specific line must be determined in 
a transparent manner in order to be financially 
viable for the capital provider. In this case, as with 
the merchant line, this model may work best in a 
restructured market with price differences, and 
for a DC transmission line. 
 
The difference between this model and a bond 
issued by the physical asset owner is that the 
investor is only exposed to risk on the asset in 
question, rather than the wider transmission 
company. This can be both a benefit and a 
downside, depending on the financial health of 
the physical asset owner.  
 
This model is especially useful in a context where 
national legislation prevents private companies 
from physically owning transmission assets. 
However, the complexity of the underlying 
contracts that support this model is very high 
which in turn can make the transaction costs 
high. With this in mind, it is worth assessing what 
the path of least resistance would be. 
 
 

This path can either be to change the national 
legislation and allow for a broader range of 
models, or to implement this type of model and 
take into account the general investor confidence 
in the country. 
 
As this model cannot stand alone, the potential 
impact government finances depends on the 
specific context. However, in the case where an 
SOE is the physical asset owner, the overall 
strain on government finances would be reduced 
by the amount that the financial asset owner 
contributes to the investment.  
 
This model has not been widely used, but one 
example can be found on the border between 
Denmark and Germany. The Kontek cable is a 
600 MW subsea HVDC transmission cable 
between Denmark and Germany. The 
transmission line is owned equally by Energinet, 
50Hertz and Vattenfall, where the two first are 
respective transmission system operators and 
the latter a private company. Vattenfall is the 
financial owner of 33 per cent of the line, while 
Energinet and 50Hertz are the physical owners 
of the line.  
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V. Availability of Concessional 
Finance 

 
 

__________________________________ 
 

22 https://stats.oecd.org/glossary/detail.asp?ID=5901  
23 Climatefinance for grid investments in emerging and developing economies, https://climatecompatiblegrowth.com/wp-

content/uploads/GGI-Climate-Finance.pdf 

Debt plays an important part in financing 
new transmission lines. It is therefore 
important to pursue financing models that 
minimize the costs of debt, for example by 
enabling access to concessional finance. 
 
According to OECD statistical definitions, 
concessional finance is defined as loans that 
are granted on terms that are substantially 
more generous than market loans. This can 
relate to interest rates, grace periods or a 
combination of the two.22  
 
The availability of concessional financing is 
influenced by two factors: the nature of the 
project and the role of the public and private 
sectors. This summary draws on a paper 
produced by the Climate Compatible Growth 
programme as an input to COP 26.23  
 
On the nature of the project, there are two 
sets of rules of note. The EU Taxonomy sets 
criteria for eligibility for green finance with  
two requirements: they must be in a country 
on a trajectory to full decarbonization as 
defined in the taxonomy; and, the grid must 
not be dedicated to connecting a power 
station with emissions of more than 
100gCO2e/kWh, which essentially only 
applies to unabated coal plants. The 
Common Principles, developed by the 
multilateral development banks, are more 
forward looking and more focused on the 
share of very low carbon generation in 2030.  
 
Given that grids and generation don’t 
develop at the same pace, it is important to 
demonstrate that grids will enable the 
integration of higher shares of renewable 
energy in the power system. This also 
means that, when seeking finance for 
transmission, it is important to demonstrate 
the implementation of policies and actions 
that drive more renewables investments. 
 
 

This can be done, for example, via power 
development plans and supplementing 
studies that show how the grid investment 
would facilitate meeting power development 
plan targets. Governments would also need 
to demonstrate that power development 
plans are likely to be realized, for instance, 
by presenting long term plans for 
renewables tenders and a track record of 
meeting those plans. This would have the 
additional benefit of increasing investor 
confidence in renewables generation, and 
possibly bringing down the required return 
on investment in renewables generation.  
 
The paper concludes that “less than 40 per 
cent of the grid investments needed in 2030 
in [Emerging Markets and Developing 
Economies (EMDEs)] would be climate 
finance attributable under current eligibility 
criteria used by financing organizations.”, 
which shows that further work must be done 
to enable concessional finance to play a role 
in transmission investment.  
 
This will be an important issue for the 
availability and cost of debt financing. Both 
sets of rules are mainly related to the nature 
of the wider power system rather than to the 
grid itself. 
 
A related question is whether concessional 
lending would be available on the same 
basis for different methods of financing 
transmission. If concessional lending is only 
available for certain approaches to 
financing, it will influence the relative use of 
different financing models. For example, if 
concessional lenders prefer to lend for on-
balance sheet financing by government-
owned SOEs then private financing of 
transmission will be less likely to develop. 
This is similar to the early years of private 
finance in generation where DFI preference 
for lending slowed the entry of private 
capital. 
 
 

https://stats.oecd.org/glossary/detail.asp?ID=5901
https://climatecompatiblegrowth.com/wp-content/uploads/GGI-Climate-Finance.pdf
https://climatecompatiblegrowth.com/wp-content/uploads/GGI-Climate-Finance.pdf
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The current position is unclear. The paper 
states: “Whilst commercially-financed 
renewable generation projects have become 
common (often via power purchase 
agreements, or PPAs), much of the grid 
investments in EMDEs tends to be publicly 
financed due to its ownership structure. […] The 
high share of public funding for such 
investments reflects predominantly public 
ownership via state owned enterprises (SOEs).” 
 
 
 
 
 
 
 

 

In order to overcome this barrier, it is important for 
governments to work with DFIs to allow for 
concessional finance as part of privately financed 
transmission. If governments break down political, 
regulatory, and operational barriers for private 
finance, then DFIs should not discriminate with 
regards to access to concessional finance on the 
criteria of public versus private ownership of the 
infrastructure. As the example of generation assets 
show, DFIs can change their practices and should 
have incentive to adjust accordingly. Indeed, grids 
are a major enabling factor in integrating the 
generation assets that they provide financing for. 
Dialogue between governments, private sector, and 
utilities is key to breaking down this potential barrier. 
 
 

VI. Use of special purpose vehicles 
  

Special purpose vehicles (SPVs) are legal 
entities used in investment to separate an asset 
and pool money from several sources of 
finance. SPVs can be combined with several of 
the models above.  
 
For example, an SPV could be used in 
combination with the IPT model in the case 
where several private companies want to jointly 
invest in a transmission line. The private 
companies do not want to take on liabilities on 
each other’s business matters, beyond the 
transmission line itself. In this case, an SVP is 
created and each private company owns a 
share of the SPV. This way, the private 
companies can inject equity into the SPV to the 
extent needed and the SPV can secure debt 
financing needed for the investment. In this 
context, the SPV is liable for the debt servicing 
and other risks associated with the project.  
 
SPVs work well in combination with a model that 
has underlying revenue security that is 
bankable, for example, an IPT model where the 
counterpart of the transmission contract is a 
credit worthy government. In the case where the 

counterpart is a utility that is experiencing 
financial difficulties, the SPV may have trouble 
securing loans at a competitive interest rate 
since the owners of the SPV will not be liable for 
the debt. This can be overcome with 
government guarantees or other types of 
guarantees provided by FDIs to ensure that the 
revenue stream for the SPV is has an 
appropriate level of risk. 
 
Due to this, SPVs for pure merchant lines may 
not be as attractive for finance institutions. If the 
line is purely merchant, the revenue is exposed 
to risks on price difference between the transfer 
areas, transfer volume, and changes in the 
power system like competing transmission lines 
and changes in flows due to changes in 
underlying demand and generation. These risks 
are quite significant, and, with an SVP, the 
lender would not have access to other assets or 
revenue streams. As mentioned in the section of 
the merchant model, this risk can be mitigated, 
for example, with government cap and floor 
schemes, alternatively merchant lines can use a 
higher share of balance sheet financing to 
overcome this barrier.  
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SPVs can be a good tool for SOEs and private 
companies to form joint ventures and invest in 
transmission lines. They allow SOEs to bring in 
private finance while still participating in the 
investment and potentially owning a majority of 
share, particularly important in cases where is  
 
 

 
 
 
required by national legislation. SPVs can also 
be utilized in the case of two utilities investing in 
cross-border transmission, for example, the 
Nemo Link discussed in the section on merchant 
transmission lines. 
 

 

VII. Differences in cross-border 
transmission investment 

 
Investing in cross-border transmission is 
inherently different from investing in national 
transmission. Cross-border transmission ties 
together different power systems that may have 
different structures both in terms of the market 
and ownership of the grid.  
 
In these types of investments, rules and 
regulations may need to be harmonized or 
special rules for the interconnection established 
to ensure that the processes on, for example, 
how to transfer power between the two 
jurisdictions is clear.  
 
In reference to the models described above, the 
only model that cannot easily work in a cross-
border context is the whole of grid concession, 
which must stay within a defined geographical 
area and would most commonly be under a 
single jurisdictional authority.  
 
In the Asia-Pacific Region, interconnections are 
currently developed mostly on a bilateral basis 
and with unidirectional flows – that is, when one 
country is the clear exporter of power, and the 
other country the importer. In some cases, 
transmission lines are built from one country to 
a dedicated power plant in a different country. In 
this case, the grids of the two countries are not 
connected, and the exporting country is not able 

to directly benefit from the generation asset 
located in their territory. These types of 
transmission investments are often underpinned 
by transfer agreements for a specific amount of 
power and for specific duration. 
 
Putting in place fixed transfer agreements for 
cross-border transmission is very common in 
the Asia-Pacific Region. The transfer 
agreements create a lot of predictability in 
revenue for the investors as well as predictability 
in the power flows for the national system 
operators.   
 
While predictability can be good in the short 
term, it may be less beneficial in the longer term. 
Power systems across Asia and the Pacific are 
going through large changes to achieve 
sustainability targets. When more variable 
renewable energy is integrated into the power 
systems, the need for flexibility in the power 
systems increase. Properly developed, cross-
border power transmission projects can be a 
useful source of flexibility and should not be 
limited in providing flexibility by fixed transfer 
agreements, it is possible instead to create more 
flexible market structures that do not affect the 
financial viability of the transmission 
investments.   

 
 

Financing cross-border transmission while retaining flexibility 
 
Ensuring competitive finance for cross-border 
transmission requires predictability in revenue. 
Fixed transfer agreements provide the 
predictability and, ultimately, bankability of the 
project, at the cost of making the operation of 
the transmission line inflexible. The reason for  
 
 
 
 
 

this is the fixed transfer agreements typically 
state that a fixed amount of power will be 
transferred regardless of the power system’s 
needs.  
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One of the models of financing that could be 
appropriate for incentivizing private finance in 
cross-border infrastructure the IPT model, the 
type of transmission is clearly defined and can 
be limited to a single line or a bundle of lines. 
Under the IPT model, the investor is paid a 
yearly revenue that does not depend on the flow 
on the line or the direction of that flow. The 
revenue is dependent instead on the availability 
of the line. In this model, the national 
transmission system operators can utilize the 
line to exchange power in the amount and 
direction that is most beneficial for the power 
system. This ensures that the line can be used 
to increase flexibility of the national power 
systems and the way of utilizing the line can 
change with the evolving needs of the 
transmission line. 
 
That said, this type of flexibility is also possible 
under other models. For example, proponents of 
merchant lines tend to prefer increased flexibility 
to ensure that the asset is always transferring 
power to the area that has the highest need for 
it, in order to maximize revenues However, the 
relevance of merchant model depends on the 
market structures of the interconnected 
countries, such that there are clear price signals 
in both markets and the ability for the merchant 
line owner to take advantage of any price 
differences.  
 
In the instance of public or private ownership 
models, the cross-border lines could be part of 
the regulated asset base, with transmission 
operators to collecting tariffs in their respective 
markets. However, in this case, clear cost 
sharing principles would need to be in place 
covering both investment and operating costs. 
Cost sharing principles can be designed in many 
ways. The critical element required for attracting 
private investment is that the cost sharing be 
transparent and fair, and that the distribution of 
costs matches the distribution of revenues.  
 

The need for market 
arrangements to attract 
investment 
 
Market structures in the Asia-Pacific region are 
very diverse, ranging from vertically integrated 
to completely restructured and many variations 
in between. Given these differences, when 
looking at financing cross-border transmission, 
it is important to understand the need for 
harmonization between interconnected 
markets. 
 

 
 
 
 
While there are many examples of different 
markets being connected, the nuances of each 
circumstance can have a large impact of their 
relevance to the Asia-Pacific context. In Europe, 
for example, there is a single market system that 
is highly integrated that facilitates the 
investment of transmission lines. However, 
there are many examples of market structures 
that are less integrated which still provide very 
solid institutional structures that support the 
infrastructure development. 
 
For example, in Africa, several power pools 
have been or are being developed. The most 
advanced is the Southern African Power Pool 
(SAPP). 
 
SAPP has traditionally enabled transfer 
between hydro dominated systems in the north 
and coal dominated systems in the south. As 
with in other parts of the world, however, the 
SAPP is also changing as more renewable 
energy enters the systems of the south. The 
national market structures of the SAPP 
countries vary. To accommodate these 
differences, the SAPP market model only 
determines a schedule for cross-border 
transfers of power after the national markets 
have cleared. As a result, the SAPP is less 
integrated than, for example, the European 
system, but it still provides signals for 
investment by providing comparable and 
transparent market prices.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
FIGURE 7 –Map of SAPP 24 

__________________________________ 
 

24    https://www.sapp.co.zw/  

 

Source: SAPP 
 

 

https://www.sapp.co.zw/


25 Attracting private finance to transmission in the Asia-Pacific Region 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the Asia-Pacific region, the models of 
multilateral trade are fairly nascent, making it 
hard for private investors to assess bankability 
of cross-border investments in the region and 
thus marking it harder to attract private capital. 
There are ongoing efforts to increase cross-
border power system integration and 
harmonization, for example in South Asia and 
Southeast Asia. However, despite notable 
progress being made in these sub-regions, 
these projects are still at the development 
stage.  
 
The issue of developing regional markets to 
incentivize investment in cross-border 
transmission infrastructure is a bit of a chicken 
and egg problem – which comes first? One 
argument is that, given the capital constraints 
the region is facing, investing in market 
structures without any or a very low number of 
assets available to utilize those market 
structures is purposeless. On the other hand, if 
market structures were in place, they could help 
accelerate investment in cross-border 
transmission and specially attract private 
investment.  
 
A critical mass of existing cross-border 
transmission may be required to justify 
investing in regional institutions and structures 
to facilitate investment in cross-border 
transmission. However, it is important to 
 
 

note that establishing such regional structures 
requires political will, and the capacity of these 
institutions takes time to develop. Regional 
market structures are more complex than 
negotiating single lines as they involve more 
countries and must be designed to fit several 
different national structures. Thus, progress on 
these sorts of initiatives can be slow.   
 
That said, regional structures do not need to be 
fully formed from the outset. Each step towards 
standardized cross-border trade is a step in the 
direction of facilitating new cross-border 
transmission lines and potentially attracting 
private investment as well. 
 
With this in mind, it is recommended that the 
development of regional structures start as 
early as possible, while also allowing for organic 
development as needs for the region changes. 

 

Regional markets can be good facilitators of 
transmission investment, because they provide 
a transparent view of how the transmission 
asset will be utilized and clarify where potential 
trade could happen. This in turn enables 
investors to develop more solid business 
cases. In cases where there is no regional 
market structure facilitating cross-border power 
trade, each investment must start from scratch 
in terms of both due diligence and when 
negotiating arrangements for how the asset will 
be operated. 
 
Having regional frameworks in place reduces 
the risk of cross-border transmission 
investments. For example, the risk of 
negotiations failing will be reduced and, 
depending on the underlying model, revenue 
risks can be reduced. Reducing risk will lead to 
cost reductions by lowering the cost of capital 
and bringing down the required rate of return 
on investment.  
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Risk allocation and the 

effects on attracting 

investment 
 
When incentivizing investment in power sector 
assets, it is always important that risk is 
allocated appropriately. This is especially true 
when trying to attract private investment. 
Indeed, there will be risks best suited to be 
borne by the private investor and risks best 
suited for the system operator and the 
government. 
 
Examples of risks that can be borne by a private 
investor include: 
 

• Construction  

• Sourcing finance 

• Procurement  

• Line availability 

The ability of the private investor to carry risk is 
similar for national and cross-border 
investments. 
 
Examples of risks that are best borne by 
governments are: 
 

• Political risk 

• Regulatory changes 

• Permitting 

• Flow on the transmission line 

For cross-border power lines, the situation is 
considerably more complex, as two 
governments will be involved in the investment 
and the investor thereby may be exposed to the 
political and other risks on both sides.  
 
For example, permitting and right of way must 
be negotiated in two jurisdictions. Delays 
caused by more complex requirements or rule 
changes in one system can affect the entire 
project. Additionally, the investor has the risk 
that the underlying power system structure in 
either system could change, or that operational 
changes in one system results in different levels 
of cross-border flows on the interconnector in 
question.  
 
When using the IPT model for cross-border 
transmission, it is advisable to do late-stage 
tenders unless there is a very clear market 
structure and permitting process on both sides 
of the border. That is, governments and their 
respective utilities should first design the project 
 
 

 
 
 
 
and ensure that critical elements such as securing 
the right of way are already addressed. These 
elements can then be included in the tender and 
transferred to the winning bidder. As a practical 
matter, because the cost of these elements are 
borne by the governments up-front, the cost of the 
winning bid should be correspondingly lower. 
 
For cross-border transmission investments it is 
more difficult to develop a long pipeline of future 
investments, making it harder to reduce transaction 
costs. However, this can be overcome by tendering 
projects of larger size, for example, longer HVDC 
transmission lines, or by combining the tender with 
national transmission development in one or both 
countries. If the project is large enough, it is easier 
to justify taking on the relatively large transaction 
costs.  
 
As can be seen in this section, even though most of 
the models described are feasible in certain cross-
border contexts, they increase the complexity of 
these projects. This complexity does not mean that 
attracting private investment is impossible, but it 
does mean that some further consideration and 
mitigation measures may be needed when 
implementing the models for cross-border assets.  
 

Additional considerations for cross-
border transmission projects  

 
In this section some additional complications with 
cross-border transmission investments are 
discussed, these factors include: 
 

• Potential differences in fiscal strength  

• Potential differences in underlying 

regulation of ownership 

• Differences in market structure 

• Political risk of several governments 

When it comes to building and financing 
transmission, many of the considerations are the 
same as for national and regional grids. Grids are 
important facilitators of the clean energy transitions 
and achieving sustainability targets. However, grid 
investments require large amounts of capital 
investment which can strain government finances.  
 
When considering cross-border grids, financing 
depends on the specific contexts of two or more 
countries, including potentially very different 
economic contexts and national policy priorities. It is 
conceivable that one country may be able to cope 
with the fiscal strain of an investment while another 
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may not. In this case, there are several 
compromises that could be made.  
 
For example, a government with greater fiscal 
capacity could take on a larger part of the 
investment. If this is the case, the allocation of 
benefits and revenues should also reflect the 
relative balance of the investment. This can be 
difficult to agree on because benefits are not 
always clear, especially when considering how 
power systems are changing, the increasing 
need for flexibility is one requirement that is 
difficult to quantify and assign value to. It should 
also be noted that the fact that one government 
has more fiscal space for an investment does 
not mean they do not face competing investment 
needs within the public sector. Capital is a 
scarce resource in practically every government 
and its use must be prioritized.  
 
Another solution is to enable private finance for 
cross-border investments. In this case, both 
governments must allow private investment in 
transmission. In cases where one country does 
not allow for private ownership of grids, it may 
be worth investigating the potential of changing 
this legislation to allow an exemption for cross-
border lines and possibly for other transmission 
infrastructure. Importantly, workarounds must 
be found if the legislation of a country with higher 
fiscal ability is blocking a country with lower 
fiscal ability from raising the finance needed to 
invest in the cross-border grid.  
 

 
 
 
 
 
An example of private investment in regional grids is 
the SIEPAC line in Central America. The SIEPAC 
line is an HVDC backbone line that connects six 
Central American countries. The line is owned by 
EPR with an estimated cost of USD 494 million and 
length of approximately 1800 km.25  The 
shareholders of the line are several governments of 
the six involved countries but also a number of 
private companies.  
 
In general, differences in underlying market 
structures and legislation are complicating factors 
for cross-border grids that do not exist in the same 
degree in the case national grid investments. 
Investors must have confidence that governments 
are committed to harmonizing legislation and 
creating suitable market structures to support the 
development of cross-border grid infrastructure. 
 
Another important factor is that the risk private 
investors bear in cross-border grids depends on the 
stability of the interconnected countries. This refers 
to both regulatory and market stability, but also 
overall political stability. If private investors perceive 
a relatively high-level of risk in even one of the 
countries involved, they will require higher returns 
on their investment, potentially undermining the 
economic case for the project. However, it is worth 
noting that it is not impossible to attract private 
investments for cross-border grids, just that there 
are more complicating factors that must be 
managed.  
 

VIII. Holistic planning of grids  
 
When considering investments in both national 
and regional grids, it is important that the grids 
are planned holistically with the rest of the power 
system. The planning of the grids will influence 
the business case and thereby the availability of 
finance, both public and private.  
 
An example of the importance of holistic grid 
planning can be found in the IEA report “ASEAN 
Renewable Energy Integration Analysis”26, 
which features an analysis of the potential for 
multilateral power trade to help increase the 
integration of variable renewables. 
 
 
 
 
 
 

The figure from the IEA report shows that in a 
scenario where ASEAN has 10 per cent variable 
renewable energy (VRE), moving from a 
bilateral to multilateral power trade environment 
results in an increase in emissions and local air 
pollutants. This is because at this relatively low 
penetration of VRE, coal generation remains 
one of the lowest-cost electricity generation 
sources. Indonesia, for example, currently has 
an over capacity of coal fired power plants in the 
islands of Sumatera and Java. If these islands 
were to be connected via transmission lines to 
Malaysia, the result would be increased 
generation from the coal-fired generation. 
However, at higher shares of VRE, the situation 
reverses, and multilateral power trade results in 
a decline in emissions and air pollution. 

 

__________________________________ 
 

25    https://www.eprsiepac.com/contenido/descripcion-linea-siepac/  
26    https://www.iea.org/reports/asean-renewable-energy-integration-analysis 
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This can significantly impact the ability to 
finance grid investments. In particular, grids 
have trouble accessing climate finance because 
it is difficult to prove that the transmission 
investment directly result in emissions 
reductions or other climate change mitigation 
goals. Additionally, corporate and social 
responsibility targets and strategies of private 
companies may increasingly require private 
companies to demonstrate the sustainability of 
their investments. 
 
Demonstrating the sustainability of grid 
investments requires a more holistic planning 
process, with levels of generation, demand, and 
transmission responding to each other in a 
positive feedback loop. For example, future 
transmission plans for should consider future 
plans for renewables deployment, and 
renewables deployment plans for should 
consider what would be possible with sufficient 
levels of transmission. Since transmission is 
typically developed ahead of renewables 
deployment, due to the long lead times for 
transmission investments, governments must 
show pipelines and track records proving that 
plans for renewable deployment factored into 
transmission planning are credible.  
 
 

 
 
An additional benefit of holistic power sector 
planning is to show plans for developments of 
institutions and market structures that will 
facilitate the sustainable utilization of the grid 
investment. This can, for example, be in the 
form of flexible transfer agreements that have 
provisions that can accommodate future 
flexibility needs. 
 
To secure financing for grid investments, FDIs 
and private investors will be increasingly 
important. Lenders are enacting policies that 
restricts or eliminates lending that facilitates 
fossil energy. Grids can be difficult to assess in 
comparison to this requirement and taxonomies 
and guidelines are constantly being developed. 
Governments must keep up to date with these 
developments to ensure competitive access to 
finance. However, ensuring a robust and holistic 
planning process of the power system is a 
fundamental requirement for sustainable and 
affordable power systems and to attract 
investment.  

 

 

 

 

 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: IEA  

 

 
FIGURE 8 – Carbon emissions and local air pollutants27 

__________________________________ 
 

27    https://iea.blob.core.windows.net/assets/b368bf70-317d-4666-b673-
0009b79ded39/ASEAN_Renewable_Energy_Integration_Analysis.pdf 
 

https://iea.blob.core.windows.net/assets/b368bf70-317d-4666-b673-0009b79ded39/ASEAN_Renewable_Energy_Integration_Analysis.pdf
https://iea.blob.core.windows.net/assets/b368bf70-317d-4666-b673-0009b79ded39/ASEAN_Renewable_Energy_Integration_Analysis.pdf
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IX. The Asia-Pacific context 
 
The power sectors across Asia and the Pacific 
region are incredibly diverse, including 
liberalized power sectors, vertically integrated 
power sectors and hybrid models. At the same 
time, many countries are going through 
changes. For example, China is piloting a spot-
market driven approach in order to fulfill the 
targets of a market driven power sector as 
defined in its national 5-year plans. Within South 
Asia, Nepal has a fully government owned, 
vertically integrated power system, with the 
National Electricity Authority (NEA) owning and 
operating the generation, transmission, and 
distribution sectors. India, on the other hand, is 
a restructured market with power exchanges 
and day-ahead markets. Despite these 
differences, however, India and Nepal do trade 
electricity with each other. From 2014 to 2021, 
power trade between Nepal and India operated 
under an agreement which facilitated power 
imports from India to Nepal. In 2021, Nepal 
started to export power to India under the same 
arrangement. Moreover, since April 2021, Nepal 
has been trading power on the Indian Power 
Exchange (IEX),28 and, in January 2022, Bhutan 
began trading on the IEX as well.29 
 
When integrating power sectors with different 
structures, there are different options on how to 
proceed. The South Asia example above 
outlines a model where one country’s 
institutions are used to facilitate regional 
integration. Another example is to form 
institutions that can bridge the structural 
differences between the countries. In any case, 
it is important to ensure that changes are 
aligned with any transmission investment plans 
and plans to attract new sources of finance. 
 
Regardless of the underlying model, in the Asia-
Pacific context more intuitional development is 
necessary to facilitate transmission investments 
and attract financing. The SAPP, described 
above, is a good example of how underlying 
market structure can help facilitate transmission 
investment in emerging and developing 
economies. In fact, in Africa, several regional 
integration projects are underway which can  
 
 

help spur general development in the power 
sectors of Africa. Countries in the Asia-Pacific 
region could potentially benefit from peer-to-
peer exchange with countries in Africa on the 
topic of private finance in transmission and 
regional market development.  
 
In general, all countries in Asia and the Pacific 
can benefit from bringing private capital in the 
transmission sector. However, motivations may 
differ depending on the economic status of the 
country.  Emerging and developing economies 
could in particular benefit from considering 
financing models for transmission that bring in 
private capital, and therefore reduce the strain 
on government resources. 
 
The Asia-Pacific region is also notable for the 
high-level of fossil fuel dominated power 
sectors. To facilitate the transition to clean 
energy systems, and especially to facilitate high 
penetrations of variable renewable energy, 
significant grid investments will be needed. In 
some countries, the utilization of private capital 
in transmission investment has yet to be 
explored. With this in mind, experience sharing 
in the transmission sector, including in private 
capital, could be beneficial across the region. 
This would enable learning from best practices 
and the potential of accelerating grid 
development across the region both for national 
and regional grids, which is ultimately a 
facilitator for affordable, sustainable, and secure 
power systems.   

 

 

 

 

 

 

 

 

 

 
 
 
 
 

__________________________________ 
 

28  https://thediplomat.com/2021/12/nepal-begins-hydropower-export-to-india/  
29 https://www.iexindia.com/Uploads/NewsUpdate/05_01_2022pmu.pdf  

https://thediplomat.com/2021/12/nepal-begins-hydropower-export-to-india/
https://www.iexindia.com/Uploads/NewsUpdate/05_01_2022pmu.pdf
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X. Considerations when choosing     
a model

 
When choosing a model to attract investment in 
the transmission system it is important to 
consider the specific context of the country or 
group of countries that the investment will fit into. 
Some areas for consideration include: 
 

• Legislation 

• Government finances 

• Institutional setup 

• Type of investment needed 

• Capacity of government bodies 

• Stability of the power sector 

When considering these points, governments 
may find that the status quo is not compatible 
with the model they would like to implement. In 
that case, it is worth considering the benefits and 
downsides of adapting or reforming the national 
power sector to accommodate the new model. 
 
Legislation, for example, may in many cases 
need to be changed to allow for new financing 
models. For example, many countries in the 
region with vertically integrated utilities will likely 
have legislation that states that transmission can 
only be owned by the government. To attract 
private capital, then that legislation would need to 
change, though different options for these 
changes are available. For example, the 
legislation could be changed to allow only a 
minority share of private capital in transmission 
investment, or it could allow for full ownership of 
transmission assets. Changing legislation can 
take time, so preparing a legislative review as 
early as possible is beneficial. Legislation should 
also be reviewed with specific new financing 
models in mind. For example, legislation around 
the tendering process for IPTs is very important. 
Similarly, legislation around cost and income 
sharing on cross-border investment can be 
helpful.  
 
Government finances should also be considered 
when choosing a financing model. If government 
finances are strained, models should be 
considered that can involve private investment 
without putting additional strain on government 
finances. At the same time, governments that do 
not face significant financial challenges may still 
find that, given competing needs for 
 
 
 
 

 
investment in the public sector, including private 
capital in the transmission sector is a good way 
to ensure increased investment across the 
economy. 
 
The power sector’s institutional setup can also be 
a relevant factor. Some models require more 
regulatory oversight than others. Some models, 
like the merchant model, require a market 
structure and institutions that allow the 
transmission owner to collect the price 
differences between the connected areas. If an 
IPT model is being considered, it may be 
necessary to create an institutional setup that 
runs the tendering process, or to facilitate 
different types of tenders, i.e., late-state or early-
stage. Additionally, if a SOE is allowed to 
compete with private investors, it is important that 
institutional arrangements are in place to ensure 
a level playing fields between competitors.  
 
To choose the right model, the type of 
investments needed in the grid should be 
identified. For example, if the grid needs a 
fundamental modernization, a different model 
might be best suited compared to a grid 
extension in a well-defined area. A long-term 
holistic plan can help identify the types of 
investments required and thus what model would 
be appropriate.  
 
The capacity of the government bodies is also an 
important factor when implementing new 
financing models. Some models require more 
upfront work by the government than others. 
Government's may even lack the capacity to 
assess the applicability of the different models to 
their context, and the readiness of the private 
sector to undertake transmission investments. It 
may therefore be necessary to invest in the 
government bodies themselves before 
implementing any new financing models. This 
can be done in different ways, including, for 
example, adding staff or targeted trainings. A 
needs and capability assessment for all relevant 
government agencies can be a good place to 
start.  
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Lastly, the political stability of the power sector 
and the country as a whole can influence the 
appropriateness of different models. As noted 
earlier, political instability can increase the 
private sector’s perception of investment risk, 
and thus increase the required rate of return on 
investment. Political instability will also influence 
the cost of lending, so for any model, political 
instability will increase the cost of investment.  
 
 
 
 

 
 
An example of political risk can be frequently 
changing legislation or failure to achieve political 
targets regarding the development of the power 
sector. If there is a high occurrence of the former, 
the investment may be better suited for 
government owned investment rather than 
private investment, at least until a track record of 
more stable investment environments can be 
established. Analyzing the type of political risk 
faced by investors may help address and identify 
if it is appropriate for private investors to take on, 
and how risks can be mitigated.  

XI. Recommendations 
 
As power sectors develop, investments are 
necessary. This is true both in rapidly growing 
systems, and relatively stable systems that are 
now faced with the need to transform to 
accommodate renewables. The transmission 
grid is the underlying infrastructure that enables 
electricity to flow from where it is produced to 
where it is needed, and so it is a critical element 
of the power system.  
 
From a financial perspective, transmission can 
be developed with both public and private capital. 
Whether and how much public versus private 
capital to use is a national decision, and the 
answer will differ from country to country. 
However, regardless of any particular view on the 
merits of private capital in the transmission 
system, it is clear that large amounts of capital 
will need to be invested in the power systems in 
the Asia-Pacific region to meet sustainability 
targets and longer-term net zero emissions 
goals.  
 
A government that is interested in increasing 
investment and attracting private finance in the 
transmission grid should consider the following 
points:   
 

• Review models and consider applicability 

• Undertake necessary power sector 

reforms 

• Work with FDIs to ensure appropriate 

finance 

• Ensure holistic power sector planning 

• Ensure transparency in investment 

decisions 

 

 

 

 

Review models and consider applicability 
 
Governments should review the models for 
attracting finance to the transmission grid, with a 
view toward comparing their respective 
characteristics and requirements to the structure 
of their current and desired future power sector. 
This will allow the governments to assess 
whether any reforms or changes to the power 
sector are required.  
 
Undertake necessary power sector reforms 
 
Once the government has decided to adopt a 
model or set of models, it should work to prepare 
and implement the necessary institutions and 
regulations. Adaptations should ideally be done 
as soon as possible, as these can have long lead 
times and can affect the timeline for attracting 
finance in the transmission sector.  
 
Work with FDIs to ensure appropriate 
finance 
 
FDIs can be an important stakeholder in 
financing transmission development. 
Governments should therefore ensure that FDIs 
are consulted when potentially implementing new 
financing models in the transmission sector. For 
example, if private and public finance are both 
allowed, FDIs should consider both types of 
capital on an equal basis. 
 
Ensure holistic power sector planning 
 
Governments should implement holistic power 
sector planning practices. Holistic power sector 
planning is a fundamental tool to increase the 
transparency in the power sector. One benefit is, 
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properly implemented, holistic planning will 
generally bring down costs of capital. It can also 
help governments prioritize the different 
transmission investments, thereby helping form 
business cases that are useful in securing 
finance.  
 
Ensure transparency in investment 
decisions 
 
Implementing holistic power sector planning and 
undertaking necessary adaptations to the power 
sector are both two examples of increasing  
 
 

 
 
 
 
transparency. If tenders are carried out, 
publishing tender materials and requirements as 
well as creating pipelines for projects can 
increase transparency in investment decisions. 
Other ways of ensuring transparency for cross-
border investments is to develop regional 
interconnection plans and roadmaps. Ensuring 
transparency in investment decisions for 
transmission can help bring down cost of capital 
for grid investments. It can also bring down the 
perceived risk of investing in the overall power 
sector, as investments in generation and demand 
rely on appropriate grid availability. 

 

XII. Conclusion 
 

 

There are several models that can be utilized to 
facilitate investment in the transmission sector. 
These cover both the use of public and private 
capital and, in some cases, can be implemented 
as hybrid models with one another.  

The models that have been investigated in this 
report are  
 

• Public ownership 

• Private ownership 

• Whole of grid concessions  

• Independent Power Transmission  

• Merchant Power Transmission 

• Financial ownership 

Out of the six models above, five of them involve 
private capital. Attracting private capital in the 
transmission sector is a good way to raise the 
capital required for grid development. This is 
especially the case in countries where 
government finances are constrained, as private 
finance can be a good tool to increase investment 
in the sector.  
 
The IPT model has shown to be successful in 
many different developing and emerging 
economies. Even in power sectors where the 
utilities have issues with cost recovery, the model 
has been successful in attracting private capital. 
With this model, governments identify 
appropriate projects or a bundle of projects and 
then design the tender for the project. This model 
can be piloted alongside other models, allowing 
governments to slowly increase private capital in 
the transmission sector. 
 
Other models for attracting private capital in the 
transmission sector requires that certain market 

structures be in place. For example, the 
merchant transmission model requires price 
differences between areas to signal the need for 
transmission as well as the ability for the 
transmission owner to capitalize on the value of 
the price differences. This model might therefore 
be more appropriate for cross-border 
transmission investments, in particular in cases 
where there are restructured markets on both 
sides of the border.  
 
In conclusion, it is possible to attract private 
investment in the transmission sector. Whether 
and how to include private finance, though, is 
ultimately an individual government’s decision. 
When governments decide to include private 
finance, however, they can and should take 
certain steps to prepare the power sector for this 
development. This includes changing regulation 
where appropriate, ensuring that the power 
sector planning processes are developed with a 
holistic view of demand, generation and 
transmission, and to ensure that FDIs are 
prepared to consider investments where private 
capital is used on equal terms as investments 
that rely on government sources. For cross-
border transmission projects, governments can 
coordinate if they want to bring in private finance. 
However private finance may not always be 
needed, as it is possible for privately owned 
companies to collaborate with a SOE to build a 
cross-border transmission line, with private 
finance involved only on one side of the border. 
In other cases, for example where an IPT is used 
for a cross-border transmission line governments 
on both sides of the border must agree on and 
have the appropriate regulations and institutions 
in place to implement the model. Therefore, 
coordination between governments is necessary.   
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Annex  
 

 
 

This annex outlines two case studies where 
private investment has successfully been 
leveraged to increase the investment in the 
transmission sector. There are other examples 
than the two presented below, and further case 
studies could be included in future work on 
bringing in private investment in transmission.  
 

India 

Power sector structure 
 
India’s power sector is one of the most 
diversified in the world.  In 2018 India became 
the third largest electricity producer in the world 
after China and the United States of America 
and its power sector is expected to increase 
further with the economic development[3]. 
According to the Ministry of Power of India total 
installed capacity at the beginning of 2022 was 
395 GW, where 59.7 per cent was generated 
from fossil fuels, mainly coal (51.6 per cent of 
total), 26.8 per cent was generated from wind, 
solar and other renewables, 11.8 per cent from 
hydro and 1.7 per cent from nuclear power.  
 
Electricity is a regulated sector and a concurrent 
subject in the Indian policy discussions. This 
implies that both central and state governments 
play key roles and can regulate and operate in 
the electricity market. Public companies mostly 
dominate the power sector with the total share 
of 51.5 per cent, private companies account for 
48.5 per cent of total installed capacity.  
 

Market structure and incentives 
for the private investments 

 
In 2003 India started market reforms aimed to 
“introduce competition, protect consumer’s 
interests and provide power for all”.[4] First round 
of reforms targeted generation subsector, 
further reforms were implemented in 
transmission and in 2020 privatisation of 
distribution subsector started.  In June 2020, the 
Government of India launched the pan-India 
Real Time Market (RTM) for electricity, which 
allows buyers (including distribution companies) 
and sellers to trade electricity in real time 
through simultaneous 
 
 
 
 

competitive bidding. Electricity on the RTM is traded 
in 30-minute settlement periods.  
 
With the current reforms India provides clear 
incentives for the private investors to develop the 
electricity market. Foreign direct investment up to 
100 per cent in the power sector in India is allowed 
for generation from all sources (except atomic 
energy), transmission and distribution of electric 
energy, and Power Trading under the automatic 
route.  

 
Private investments  in transmission 
subsector 

 
Electricity is transmitted through government or 
private transmission utilities. The Power Grid 
Corporation of India Limited is the Central 
Transmission Utility (POWERGRID), responsible for 
majority of the inter-state transmission projects, 
51.34 per cent held by Government of India and 
48.66 per cent by public.30 Similarly, each state has 
a State Transmission Utility mostly owned by the 
state government along with private transmission 
companies which are responsible for setting up 
intra-state transmission projects.  In 2019 the shares 
of the Centre, states and private sector in the overall 
length of the transmission lines were 38 per cent, 54 
per cent, and 8 per cent, respectively[5]. The 
incentives for private investors in transmission 
subsector include: 
 

• The National Tariff Policy introduced 

competition in 2006 for the selection of 

transmission developers in national and state 

markets through tariff-based competitive bidding 

(TBCB)[6].  

• The bidding process was recently simplified to 

make it more attractive for the investors. It 

includes the introduction of the detailed 

transmission line route survey so that the 

potential bidders could see the potential 

challenges in advance; time of completion of 

bidding process has been reduced to 91 days 

from 145; bidders will now be required to quote 

one transmission tariff for the actual 

Transmission Service Agreement (TSA) 

period.31 

 

 

 

__________________________________ 
 

30  https://www.powergrid.in/company-overview-0   
31 https://www.pib.gov.in/PressReleseDetail.aspx?PRID=1743327 
 

https://www.powergrid.in/company-overview-0
https://www.pib.gov.in/PressReleseDetail.aspx?PRID=1743327
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• India developed the National 

Infrastructure Pipeline (NIP) which is a 

live and updated repository of 

infrastructure projects and with detailed 

opportunities of each project to indicate 

the incentives and reduce risk 

perception to the bidders. 

• Market reforms of power sector including 

transmission subsector and introduction 

of Independent Power Transmission 

scheme, as well as fiscal measures to 

promote the investments were 

developed, such as tax exemptions of 

100% of profit for any 10 consecutive 

years within the first 15 years of 

operation (with some conditions).32   

• Promotion of tenders happens though 

the investment portal, where detailed 

information about the project is listed[7]. 

As of mid-2020, 50 transmission projects were 
awarded under TBCB, 35 were secured by 
private players, while 15 projects were bagged 
by POWERGRID. 20 private projects worth 
about US$2.76 billion have been commissioned, 
and 15 projects worth at least US$2.82 billion 

are under construction.32 

 
The introduction of competition is yielding 
benefits by driving down construction costs. 
However, the underdevelopment of 
transmission subsector is still one of the key 
challenges for renewable energy development 
in India. Lack of adequate transmission 
infrastructure for power evacuation generated 
from the generator to the grid for distribution sets 
the obstacle for market development.34 That is 
why is it crucial for the government to provide 
opportunities for private investors to increase 
financing of the transmission subsector. IEEFA 
experts say that India need to invest US$20bn 
annually in transmission and distribution over 
the coming decade to facilitate strong, 
sustainable economic growth.[8] ICRA (formerly 
Investment Information and Credit Rating 
Agency of India) expects an investment of 
US$23.6 billion over the five-year period from 
financial year 2020-21 to financial year 2024-25 
in the power transmission segment at an all-
India level, driven by evacuation infrastructure 
 
 
 
 
 
 
 
 
 

 
 
 
for renewable energy projects [9]. Current version of 
NIP indicates 146 Projects in Energy transmission 
Subsector with the total value worth US$53.93 
billion.35 

 
[1] 

https://population.un.org/wpp/Download/Standard/Population/  
[2] https://trackingsdg7.esmap.org/country/india 
[3] https://indbiz.gov.in/india-becomes-third-largest-electricity-

producer/#:~:text=With%20a%20production%20of%201%2C4

23,Ministry%20of%20Commerce%20and%20Industry  
[4] https://powermin.gov.in/en/content/power-sector-glance-all-

india 
[5] https://indiainvestmentgrid.gov.in/sectors/energy/electricity-

transmission 
[6] https://powermin.gov.in/en/content/private-participation-

transmission-sector  
[7] https://www.investindia.gov.in/ 
[8] https://ieefa.org/wp-content/uploads/2020/02/Increasing-

Competition-in-India-Transmission-Sector_February-2020.pdf 
[9] 

https://economictimes.indiatimes.com/industry/energy/power/in

dias-power-transmission-segment-may-attract-rs-1-8-lakh-cr-

investment-by-fy25-report/articleshow/77417138.cms 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

__________________________________ 
32 https://taxsummaries.pwc.com/india/corporate/tax-credits-and-incentives 
33 https://www.globaltransmission.info/archive.php?id=40489  
34 https://www.niti.gov.in/sites/default/files/2021-08/Electricity-Distribution-Report_030821.pdf 
35 https://indiainvestmentgrid.gov.in/opportunities/nip-projects/energy?subSector=117 
36 https://www.bnamericas.com/en/news/brazil-identifies-new-power-transmission-demands  
37 https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2013/GWEC/GWEC_Brazil.pdf?la=en&hash=536D559594CEC6820C897026415CA782
87726696  

https://www.globaltransmission.info/archive.php?id=40489
https://indiainvestmentgrid.gov.in/opportunities/nip-projects/energy?subSector=117
https://www.bnamericas.com/en/news/brazil-identifies-new-power-transmission-demands
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2013/GWEC/GWEC_Brazil.pdf?la=en&hash=536D559594CEC6820C897026415CA78287726696
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2013/GWEC/GWEC_Brazil.pdf?la=en&hash=536D559594CEC6820C897026415CA78287726696
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2013/GWEC/GWEC_Brazil.pdf?la=en&hash=536D559594CEC6820C897026415CA78287726696
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Brazil 
Power sector structure 

The electricity sector in Brazil is the largest in 
South America. Brazil made great progress in 
energy access in 2001 96 per cent of the 
population had access to electricity and 100 per 
cent of the population were connected to the 

electricity in 2013[1], where the total population 

was 212.6 million people in 2020.[2]  

 
According to the IEA total installed capacity in 
2020 was 175.4 GW, where hydropower 
supplied 66 per cnt of its electricity demand. 
Wind and solar generation have grown quickly 
in recent years and had a combined 11% share 
of the country’s electricity generation in 2020. 
Biomass accounted for an 8 per cent share. 
Fossil fuel-fired plants made up another 12 per 
cent of electricity generation, while nuclear 

power accounted for 2 per cent[3]. As it was 

identified by the Ministry of Mines and Energy 
there is a strong demand for the new 
transmission lines in the country to evacuate the 
production of the growing power and wind 
capacities.34 Transmission lines for example 
help to evacuate the wind generation which are 
especially abundant in the states of Bahia, Rio 
Grande do Norte and Ceara.35 

 
Market structure and incentives 
for the private investments 

 
In 1995 Brazil started market reforms, the 
energy sector has been restructured and 
opened up to foreign investment in power 
generation. Since 1996 the National Electric 
Energy Agency (ANEEL) linked to the Ministry 
of Mines and Energy is the key regulator of 
Brazilian electricity 

sector[4], it sets tariffs, implements federal 

government policies, oversees concessions, 
permits and electricity services, promotes the 
activities of concession, permission and 
authorization of ventures and services of 
electricity.  
 
Brazilian power market consists of two parts: the 
regulated power market composed mainly of 
distribution companies and captive consumers, 
whose commercial relationship is fully regulated 
 
 
 
 
 
 

 
 
 
 
 
 
 
by ANEEL (all consumers with demand inferior to 
500kW is obligated to buy energy from its 

distribution company) and free power market[5]. The 

key objective of the system is to guarantee supply 
and avoid shortages which happened in the country 

in 2001[6]  and stimulated the future reforms. The 

target to avoid future power cuts was achieved 
however the system is criticised for large cross-
subsidies, fragile governance of price setting and 
inefficient risk allocation. 
 

Private investments in 
transmission subsector 

 
Since the beginning of 2000 Brazil started the 
privatisation of state companies, first round of 
reforms was mostly about generation companies 
and further reforms included transmission and 
distribution as well. In 2019 the President signed a 
bill with the intent to privatise Eletrobras, Brazil’s 
largest and state-controlled electricity company, the 
government plan to finish the process by mid-

2022[7].  

 
Brazil has a country-wide interconnected grid of 
over 161,000 km of high voltage transmission 

lines[8]. Brazil’s main transmission network, the 

National Interconnected System consists of four 
interconnected subsystems (North, Northeast, 
Southeast and Centre-West, South). The 
transmission system is controlled by system 
operator (ONS) supervised by ANEEL. There 242 
transmission companies in the market, where the 
share of 10 biggest companies is about 70 per 

cent[9]. About 67 per cent of the capital in 

transmission is public and the rest 33 per cent is 

private[10].  

 
In order to mobilize the capital in 1999 Brazil initiated 
auctions to invite private investors to the 
transmission subsector using Independent Power 
Transmission model. ANEEL organises a bidding 
process based on the planes approved by Ministry 
of Mines and Energy. The lowest bidder wins the 
concession, and is tasked to develop, operate and 
maintain the project for a period of 30 years. 
Auctions accept both private and public companies 
as investors. The key instrument to increase private 
investments was the introduction of BOOT 
contracts, which allow to guarantee annual 
revenues to the investors over the regulatory period; 
and competitive selection of the concessionaire 
based on the lowest guaranteed revenue.                
 
 

https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn1
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn2
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36 Attracting private finance to transmission in the Asia-Pacific Region 

 

 

 
 
 
 
The Brazilian experience demonstrates that 
multiple transmission owners can coexist 
without compromising efficiency or security of 
the transmission system due to ongoing 

coordination by ONS.[11] According to 

estimations of International Trade 
Administration investment into the Brazilian 
transmission subsector is expected to reach $22 
billion, representing $15 billion in transmission 
lines and $7 billion in substations by 2029 with 

additional 51,500 km of grid[12].  

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
 
 

 
 
 
 

[1] https://trackingsdg7.esmap.org/country/brazil 
[2] 

https://population.un.org/wpp/Download/Standard/Population/ 
[3] https://www.eia.gov/todayinenergy/detail.php?id=49436  
[4] https://ppp.worldbank.org/public-private-

partnership/library/aneel 
[5] https://fsr.eui.eu/modernizing-brazils-energy-industry/ 
[6] https://www.oecd-ilibrary.org/sites/24744f91-

en/index.html?itemId=/content/component/24744f91-en  
[7] https://www.reuters.com/business/energy/shareholders-

approve-brazils-eletrobras-privatization-report-2022-02-

23/#:~:text=Brazil's%20government%20expects%20the%20pri

vatization,had%20not%20yet%20been%20finalized.  
[8] https://www.trade.gov/country-commercial-guides/brazil-

energy 
[9] https://www.oecd-ilibrary.org/sites/24744f91-

en/index.html?itemId=/content/component/24744f91-en 
[10] 

https://www.energyeconomicgrowth.org/sites/default/files/2021

-09/Brazil%20Country%20report.pdf 
[11] https://openknowledge.worldbank.org/handle/10986/22750  
[12] https://www.trade.gov/country-commercial-guides/brazil-

energy 
 
 

 

https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn11
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn12
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref1
https://trackingsdg7.esmap.org/country/brazil
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref2
https://population.un.org/wpp/Download/Standard/Population/
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref3
https://www.eia.gov/todayinenergy/detail.php?id=49436
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref4
https://ppp.worldbank.org/public-private-partnership/library/aneel
https://ppp.worldbank.org/public-private-partnership/library/aneel
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref5
https://fsr.eui.eu/modernizing-brazils-energy-industry/
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref6
https://www.oecd-ilibrary.org/sites/24744f91-en/index.html?itemId=/content/component/24744f91-en
https://www.oecd-ilibrary.org/sites/24744f91-en/index.html?itemId=/content/component/24744f91-en
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref7
https://www.reuters.com/business/energy/shareholders-approve-brazils-eletrobras-privatization-report-2022-02-23/#:~:text=Brazil's%20government%20expects%20the%20privatization,had%20not%20yet%20been%20finalized
https://www.reuters.com/business/energy/shareholders-approve-brazils-eletrobras-privatization-report-2022-02-23/#:~:text=Brazil's%20government%20expects%20the%20privatization,had%20not%20yet%20been%20finalized
https://www.reuters.com/business/energy/shareholders-approve-brazils-eletrobras-privatization-report-2022-02-23/#:~:text=Brazil's%20government%20expects%20the%20privatization,had%20not%20yet%20been%20finalized
https://www.reuters.com/business/energy/shareholders-approve-brazils-eletrobras-privatization-report-2022-02-23/#:~:text=Brazil's%20government%20expects%20the%20privatization,had%20not%20yet%20been%20finalized
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref8
https://www.trade.gov/country-commercial-guides/brazil-energy
https://www.trade.gov/country-commercial-guides/brazil-energy
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref9
https://www.oecd-ilibrary.org/sites/24744f91-en/index.html?itemId=/content/component/24744f91-en
https://www.oecd-ilibrary.org/sites/24744f91-en/index.html?itemId=/content/component/24744f91-en
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref10
https://www.energyeconomicgrowth.org/sites/default/files/2021-09/Brazil%20Country%20report.pdf
https://www.energyeconomicgrowth.org/sites/default/files/2021-09/Brazil%20Country%20report.pdf
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref11
https://openknowledge.worldbank.org/handle/10986/22750
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=ru%2DRU&rs=en%2DUS&wopisrc=https%3A%2F%2Funitednations.sharepoint.com%2Fsites%2FEDGroup-EnergyConnectivitySection%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fa71beb075870445d9b6e615b47a69b70&wdlor=c2CE57E38%2dF911%2d48B4%2d9B1B%2d8DC08F7E16B9&wdenableroaming=1&mscc=1&hid=CAE733A0-0073-4000-2895-3FDDD6D02332&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&usid=cb3a719c-4ec1-4e35-b2dc-753310cf2318&sftc=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref12
https://www.trade.gov/country-commercial-guides/brazil-energy
https://www.trade.gov/country-commercial-guides/brazil-energy


 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Get connected. Follow us. 

 

www.unescap.org 

facebook.com/unescap 

twitter.com/unescap 

instagram.com/unitednationsescap 

youtube.com/unescap 

linkedin.com/company/united-nations-escap 

http://www.unescap.org/
http://www.facebook.com/unescap
http://twitter.com/unescap
http://instagram.com/unitednationsescap
http://youtube.com/unescap
http://linkedin.com/company/united-nations-escap

