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Executive Summary 
 

Regional energy security for inclusive and sustainable development 

Energy resource imbalances along with accessibility and affordability issues are prompting a 

need for governments and development agencies within the Asia and Pacific region to 

increasingly look beyond national borders as a means to secure necessary energy supplies. 

The expansion of electrification, particularly through grid based delivery, has become an 

increasingly dominant investment option for countries in terms of energy service expansion 

in addressing access gaps. In light of these developments, the United Nations Advisory 

Group on Energy and Climate Change (AGECC) has determined that delivering access to 

these demands will require a combination of both decentralized and centralized energy 

technologies. The former operating at small and localized capacities in keeping with rural 

requirements and the later meeting the demands of urban and industrial centers. Such a 

solution could be further enhanced however by integrating existing centralized energy 

systems to deliver enhanced integration and cooperation between energy services within 

the region. 

Whilst Asia-Pacific, on the whole, has considerable potential for the development of a 

variety of conventional, alternative, and renewable energy technologies, the availability of 

these energy reserves remains unevenly distributed throughout the region, in terms of both 

supply and demand, and the national development capacity. Asia on whole is also the largest 

regional emitter of CO2 on a global scale, with necessary development projects destined to 

increase this share further again unless significant adjustment in development planning 

occurs. The challenge that faces energy planners and policy makers at the state, sub-regional 

and regional level therefore, is how best to distribute these supplies in an efficient manner 

that is not only economically sound but conscious of developing social and environmental 

pressures.  

The general trend for energy resource supply and development imbalances within the Asia-

Pacific region has led to a growing trend in reliance upon international trading. In light of 

these growing interdependencies and in order to promote further regional cooperation, the 

United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) is 

recognizing an opportunity to build upon existing initiatives towards enhanced integration of 

energy services within the Asia-Pacific by promoting the Asian Energy Highway (AEH) 

concept. 

Subregional energy cooperation and integration 

In line with the increased demands of urban electrification and industrialization, 

technological developments have permitted the interlinking of multiple isolated systems in 

order to deliver necessary supplies. At the broader national and regional level, grid 

interconnections are also continuing to be promoted as a means to enhance the security of 

power supply.  

Cross-border energy cooperation and trading is not a new concept within Asia as recognition 

has been developing for some time regarding the mutual benefits of cross-border energy 
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trading as a means to address energy imbalances. These include the ASEAN Power Grid in 

South-East Asia, with further linkages to East Asia through the GMS Program; SAARC within 

South and South-West Asia; CASAREM between Central and Southern Asia; and CAREC 

which is developing cooperative energy development linkages at a broader regional level 

from Central Asia to both Eastern and Southern Asia, in order to open trading opportunities 

to address energy supply imbalances. Such existing and developing integrated infrastructure 

projects shed light on the feasibility of further integration at the region wide level, by 

establishing further linkages again to form a single integrated electricity network. 

Enhanced regional cooperation presents a unique opportunity to develop a common vision 

and response to shared vulnerability and to improve energy security for Asia and the Pacific. 

By harmonizing policies and exchanging knowledge, regional energy security can be 

advanced through improved physical connectivity and by developing institutions to promote 

greater capacities for sustainable energy trading. A regional consensus on energy 

development could further be one of the catalysts for a new energy paradigm, paving the 

way for a more sustainable future energy delivery system. 

Investing in a cooperative energy future - the Asian Energy Highway Concept 

Asian and Pacific nations will require considerable investment in energy infrastructure in the 

coming years to deliver the necessary energy to support the continued economic growth. A 

unique opportunity exists now to identify wider opportunities for supply and collectively 

take advantage as a region of the latest technologies. In order to most effectively address 

imbalances between resource supply and demand,  advanced grid and transmission 

technologies could be employed to connect and manage the distribution of energy in the 

most efficient and effective manner, whilst supporting a higher injection capacity for 

renewable generating technologies. A key driver of energy security is diversification of the 

energy mix. By focusing on regional integration within the power sector, opportunities can 

be created to not only encourage energy mix diversification in the short-term, but to also 

improve capacity to adjust to ongoing developments in power generation technology. A 

sustainable regional energy supply chain could then be developed to support increasing 

demands for power, by improving efficiency, equity of access, scalability in to relation to 

expanding to meet growing demand, and environmental friendliness in support of low-

carbon energy development. 

A regional planning perspective for energy distribution and security is likely to garner 

financial benefits in terms of an overall reduced net expenditure on energy infrastructure. As 

nations look beyond their borders, more economically, socially and environmentally viable 

integrated solutions can be found to meet demand growth. The diversification of energy 

resource supply is now projected to play an important role in meeting demand and 

managing carbon emission issues. An assessment into initiatives that could catalyze positive 

shifts in investment outlooks is therefore a timely endeavor. 

Developing countries within the region therefore face even greater challenges in doubling 

their rate of energy efficiency. Incorporating modern and efficient technologies in both the 

supply and the demand sectors, early in the process of development, has become one of the 

fundamental challenges for both energy efficiency and ensuring sustainable access. The 
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likelihood of doubling the energy efficiency improvement rate is likely to improve 

considerably in these countries through regional knowledge sharing and the associated 

improved technical capacities that would be promoted and facilitated through a regional 

energy initiative. The AEH concept presents a unique opportunity to assist developing 

countries to “leapfrog” traditional energy-intensive development processes. In this regard, a 

regionally coordinated energy system provides significant potential and enhanced scope for 

technology-sharing and the engagement of expertise from the private sector to leverage and 

drive utility improvements.  

Asia-Pacific energy markets 

The potential for cross-border electricity trading has increasingly become an economically 

viable option for energy planners due to developments in power transmission technology 

(particularly HVDC) in recent decades. Such trading is also opening up potential for 

technology transfer, insofar as developing countries can access more advanced energy 

systems from neighbouring countries where appropriate. Indeed, studies into electricity 

transmission capacities are also demonstrating the competitive position that electricity 

trading is developing in comparison to more traditional forms of energy transport and trade 

technologies. For this purpose, the AEH could either develop as a progressive evolution of 

linkages, be developed principally as a ‘supergrid’ network, or a suitable combination of 

both. Although such decisions would require considerable planning and assessment 

regarding existing transmission systems and resource allocations, significant gains become 

possible in what would be the resultant creation of an Asian energy market. 

Where market players have access to real time information on all aspects of operations, 

including changing market prices for electricity, it is now feasible to operate a disaggregated 

industry structure with high levels of economic efficiency. This has facilitating the 

opportunity for interconnected grids to move into a deeper level of energy trading wherein 

available electricity supplies can be ‘pooled’ from a generation and competitive pricing 

perspective. Integrating these concepts would not only lead to better physical connectivity 

between countries, but also promote greater institutional cooperation, including the 

development of capacities for regional energy markets. Under an integrated regional power 

trading arrangement, low-carbon paths that place more emphasis on efficiency and take 

greater advantage of renewable resources could be explored. Importantly, the AEH would 

help to address the power-deficit as part of working towards the goal of universal access to 

modern energy services. 

Growing together 
Although moving beyond national borders is not a new concept in terms of securing energy 

supplies within the Asia-Pacific, significant challenges will still need to be overcome in order 

progress to a regional scale of energy planning. The AEH is by nature a transnational project 

involving a wide diversity of players, significant cooperation at all levels, and transparency 

within partnerships and management processes. A desire by states to maintain energy 

independence from a broader regional energy system is a natural and potentially limiting 

obstacle to full integration of energy trading.  

Regional energy cooperation has the potential to help economies within Asia and the Pacific 

to develop an effective response to common challenges, where enhanced levels of 
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cooperation can facilitate sizeable potential for encouraging efficiency, improved access to  

finance and technical expertise, and the application of innovative multilateral approaches to 

sustainable development. To maximize the potential benefit from these important but often 

mismatched resources, there is an urgent need for new and better regional cooperation on 

energy development. In reviewing subregional energy integration developments within Asia 

and the Pacific, ESCAP believes that a consolidated regional perspective on energy 

development would provide the catalyst for delivering a more sustainable energy paradigm 

for the region, and ensure the mutual benefits of inclusive development. 

From a strategic development perspective, the achievement of ambitious development 

proposals such as the AEH is also likely to benefit from the establishment of collaborative 

and ongoing forums that can encourage the development of robust and credible common 

policies and strategies. In this regard, previous initiatives in the field of trans-boundary 

connectivity - such as the Asian Highway and Trans-Asian Railway Network - demonstrate 

the capacity by which ESCAP can facilitate such processes in order to achieve ambitious 

regional development projects. From this perspective, ESCAP can provide the platform for 

the development of a consolidated energy development vision, facilitated through 

intergovernmental agreements in order to deliver the means to enhance services within the 

Asia-Pacific from a planning and investment perspective. 

The priority for Asia and the Pacific should be to ensure long-term energy security and 

supply, and to create an advanced energy delivery system that is scalable and adaptable to 

new and ongoing developments in energy technology. The Asian Energy Highway will require 

strong economic and political cooperation and support from all ESCAP member States, and 

therefore presents both institutional and technical challenges for developing a sustainable 

solution to energy security and demand development in Asia. By building upon the skills and 

experiences of previous ESCAP regional infrastructural initiatives, clear opportunities and 

benefits exist in encouraging a more significant and concerted regional effort towards 

energy integration. 
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Abbreviations 
AC  Alternating Current 

AEH  Asian Energy Highway 

CCGT  Gas turbine combined-cycle plant 

CSP  Concentrated Solar Power 

CO2  Carbon dioxide 

DC  Direct Current 

DNI  Direct Normal Irradiance 

GDP  Gross Domestic Product 

GWh  Giga-Watt hour 

Hz  Hertz 

HVDC  High-Voltage Direct Current 

km  Kilometer  

kV  Kilovolt (1000 volts) 

MTOE  Million Tonnes of Oil Equivalents 

MW  Mega-Watt (1,000,000 watts) 

OHTL  Overhead Transmission Line 

TPES  Total Primary Energy Supply (coal, oil and gas) 

TSO  Transmission System Operator 

TWh  Terra-Watt hour 

UHV  Ultra-High Voltage 
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1. Background to Asian Energy Highway 
Energy resource imbalances along with accessibility and affordability issues are prompting a 

need for governments and development agencies within the Asia and Pacific region to 

increasingly look beyond national borders as a means to secure necessary energy supplies. In 

order to promote further regional cooperation, the United Nations Economic and Social 

Commission for Asia and the Pacific (ESCAP) is recognizing an opportunity to build upon 

existing initiatives towards enhanced integration of energy services within the Asia-Pacific, 

by promoting the Asian Energy Highway (AEH) concept.  

Existing efforts towards delivering energy security are progressing beyond national 

perspectives with multiple sub-regional initiatives (see section 3 of this background 

document) developing cooperative frameworks in order to deliver supplies. These 

developments are in addition to further regional energy agendas that have been developing 

previously within the region. The Asia-Pacific Economic Cooperation (APEC) Business 

Advisory Council and the National Center for APEC also commissioned a strategic energy 

security study which identified the need for four regional objectives: expansion and 

diversification of regional energy supply; Improved energy efficiency and demand 

management; promotion of efficient energy markets; and the need for enhanced capacities 

for clean energy use and technological innovation objectives (Wu et al. 2008). 

The Asian Development Bank’s (ADB) Energy Policy 2009 represents also a coherent 

translation of important elements prioritizing energy-related objectives for the region. The 

policy identifies institutional capabilities needed for the future within a changing regional, 

global, and technological context, and emphasis that operations need to meet energy 

security needs, facilitate a transition to a low-carbon economy, and achieve ADB's vision of a 

region free of poverty (ADB 2009a). 

In December 2010 the United Nations General Assembly recognised that “access to modern 

affordable energy services in developing countries is essential for the achievement of the 

Millennium Development Goals and sustainable development” and declared 2012 the 

International Year of Sustainable Energy for All (SE4All). This position was reaffirmed at the 

Rio+20 Summit in June 2012 in terms of universal access to basic energy to all, along with 

improved energy efficiency at all levels and doubling shares of renewable energy by 2030 

and is an ongoing initiative of the United Nations. 

Regional commitment was delivered with the adoption of ESCAP Resolution 67/2 in May 

2011. Resolution 67/2 is directed towards “promoting regional cooperation for enhanced 

energy security and the sustainable use of energy in Asia and the Pacific” and also requested 

the Executive Secretary to convene the Asian and Pacific Energy Forum (APEF). In the 

“Growing Together” publication released in May 2012, ESCAP assessed regional cooperation 

and integration capacities in relation to growth and development, proposing the concept of 

an Asian Energy Highway as a means to maximise supply and demand efficiencies within the 

Asia-Pacific.   APEF was held 27-30 May, Vladivostok, Russian Federation, where discussions 

progressed in addressing the regions energy security challenges, and facilitated a 

continuation of dialogue among member States with a view to enhancing energy security.  

Private initiatives have also been recognized that seek to address regional energy issues. For 

example, the DESERTEC Foundation has recently agreed to cooperate with the Japan 
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Renewable Energy Foundation regarding the promotion of an Asian Super Grid to enable the 

expansion of bulk renewable energy consumption and trade within Asia (DESERTEC 2012). 

The benefits of enhanced demand and supply management, and associated pricing 

competition, are also being promoted (Error! Reference source not found.). An affiliated 

initiative is Grenatec’s “Pan-Asian Energy Infrastructure” concept. This again promotes the 

merits of integrating energy services within the Asia-Pacific, but also that of bundling such a 

network with additional infrastructure services (i.e. gas and communications) as a means to 

enhance overall efficiencies.  

In general terms, the AEH is a proposal which seeks to consolidate these initiatives for 

regional energy security by creating the platform to advance energy planning and 

infrastructure development across the Asia-Pacific to the regional level. In light of necessary 

growth in the power generation sector to meet rising demands, this platform could facilitate 

the development of an integrated regional energy grid as the focal point for promotion of 

diversification within the power generation mix, optimization of efficiencies in energy 

resource consumption, and an ultimate enhancement of energy security for the region in a 

cleaner and more low carbon way. 

2. Energy security for development 
Energy is recognised as a critical input for development, with acknowledged strong ties 

between energy access and wealth generation, personal incomes and prosperity, and overall 

living standards (ESCAP 2008). Ensuring ongoing security of energy supplies is therefore a 

critical concern for policymakers in meeting the requirements of both present consumer 

demand and its projected future growth. Importantly, energy security is not simply a task of 

matching the requirements of supply and demand. Indeed, due to social, economic and 

environmental constraints, the definition of energy security has been broadened by 

organizations such as the United Nations Development Program (UNDP) to encompass “the 

availability of energy at all times in various forms, in sufficient quantities and prices, without 

unacceptable or irreversible impact on the environment” (UNDP 2004). Such a position was 

recently reaffirmed by the Asian Development Bank in its three pillars of energy security: the 

adequacy and reliability of physical energy supply; environmental sustainability; and 

affordable access (ADB 2013). Individual consideration of these dimensions of energy 

security, in conjunction with the United Nations SE4ALL initiative is of major influence upon 

any assessment of both existing and proposed energy infrastructure developments.  

These goals present a significant challenge for the countries of Asia and the Pacific, given 

their efforts to accelerate poverty eradication and to ensure sustainable economic growth. 

Industrial development, and associated rising incomes and living standards of growing 

populations, have led to a considerable surge in regional energy demand. The development 

centers of China and India are, in particular, expected to continue to lead growth in global 

energy demand, with forecasts increases of about 60 per cent, and more than 100 per cent 

respectively, from 2010 to 2035 (OECD/IEA 2012). Consequently, meeting these rapidly 

growing needs in order to ensure the continuation of development has become a major 

priority for the governments in the region.  

From a global perspective, it is estimated that to ensure universal electricity access by 2030, 

a staggering 80 per cent of energy will need to be provisioned via on-grid and mini-grid 
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technologies (GET FiT Plus 2011). This is especially the case within Asia and the Pacific where 

a large proportion of the population lives in rural areas, with low population densities and 

limited demands (UNESCAP 2012). As such, grid-based electrification continues to be the 

backbone of energy access efforts in Asia and the Pacific, both in terms of investment and 

the number of people reached (UNESCAP 2012). The expansion of electrification, particularly 

through grid based delivery, has become an increasingly dominant investment option for 

countries in terms of energy service expansion in addressing access gaps. However, despite 

significant gains in terms of energy access and development in recent decades within Asia 

and the Pacific, such progress remains uneven throughout the region with almost 1.8 billion 

people still relying upon traditional biomass for cooking and almost 628 million do not have 

access to electricity (ESCAP 2013). 

Population growth, rising living standards and urban migration are also factors that will 

influence the demand and design of energy systems. The ADB has recently forecasted 

significant increases in terms of urbanization, predicting that urban centers will almost 

double from 1.6 billion to 3.1 billion by 2050 (ADB 2011). Energy access challenges for rural 

areas will however remain under such a scenario, potentially being exacerbated further 

where limited capacity exists to invest in capital-intensive energy distribution networks for 

isolated areas (UNDP 2011). In light of these developments, the United Nations Advisory 

Group on Energy and Climate Change (AGECC) has determined that delivering access to 

these demands will require a combination of both decentralized and centralized energy 

technologies. The former operating at small and localized capacities in keeping with rural 

requirements and the later meeting the demands of urban and industrial centers. Such a 

solution could be further enhanced however by integrating existing centralized energy 

systems to deliver enhanced integration and cooperation between energy services within 

the region.  

Resource distribution 
Almost half of developing countries within the region have now established electricity access 

targets at the national, rural and/or urban levels. Whilst these goals are a positive 

development towards achieving SE4All, a principle concern remains in terms of where these 

energy supplies will come from and how sustainable the exploitation of these resources are 

in the longer term. Whilst Asia-Pacific, on the whole, has considerable potential for the 

development of a variety of conventional, alternative, and renewable energy technologies, 

the availability of these energy reserves remains unevenly distributed throughout the 

region, in terms of both supply and demand, and the national development capacity. As a 

result, it has been predicted that, by 2035, most of the countries in the region will be 

producing less than half of the energy they need, resulting in a heavy dependence on energy 

imports, particularly oil (ADB 2013). Asia on whole is also the largest regional emitter of CO2 

on a global scale, with necessary development projects destined to increase this share 

further again unless significant adjustment in development planning occurs. The challenge 

that faces energy planners and policy makers at the state, sub-regional and regional level 

therefore, is how best to distribute these supplies in an efficient manner that is not only 

economically sound but conscious of developing social and environmental pressures.  

The justification for integration of energy resources within Asia and the Pacific becomes 

particularly acute when energy reserve distribution disparities are compared at the sub-

regional level as shown in Figure 1. Here, North and Central Asia can be seen to be 

abundantly endowed with conventional energy reserves, with over 75 per cent of oil, 80 per 
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cent of gas and 40 per cent of recoverable coal for the subregion. Uranium deposits are also 

high with over 50 per cent of total Asia-Pacific reserves. East and North-East Asia is relatively 

well-endowed with a strong representation amongst all resources, notably wind in north-

east China and Mongolia. This is in stark contrast to both South and South-West Asia and 

South East Asia, where primary energy reserves are considerably less, although some 

balance exists in terms of hydro and solar potential. Indonesia maintains an additional 

exception in terms of available geothermal potential (33 per cent of entire ESCAP region); 

although to what extent this capacity can be developed currently remains unknown. The 

Pacific region can also be viewed as less-endowed across all reserve potentials, although 

comparatively smaller populations within this sub-region are of assistance in terms of 

demand management. Australia for example, is currently a significant net global exporter of 

reserves (mostly coal), totalling 70 per cent of all production (ABS 2011). 

 
Figure 1: Asia-Pacific energy resource distribution, sub-regional breakdown (BP 2012, EEP 2008, 

ESCAP 2008, GEA 1999, NREL 1990, NREL 2008) 

The general trend for energy resource supply and development imbalances within the Asia-

Pacific region has led to a growing trend in reliance upon international trading. Whilst this 

trade is considerably dominated by movements in primary energy supplies, there is a further 

trend in bilateral trading of energy in the form of electricity. As demonstrated in Figure 2, 

Governments are have made significant progress in cross-border electricity trading, where 

countries are seeking mutually beneficial cross-border trading arrangements. A general 

trend in import dependency is discernable here to southern Asia from their northern 

counterparts. 
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Figure 2: Top 10 countries in terms of annual electricity imports and exports, year 2010 (OECD/IEA data 

2012) 



 

 6 

3. Integration delivering energy security 
Energy resource imbalances, along with accessibility and affordability issues, are prompting 

a need for governments and development agencies within the Asia-Pacific region to 

increasingly look beyond national borders as a means to enhance energy security and ensure 

sustainable energy for all. The World Energy Council views regional interconnection as an 

important means to encourage mutual development gains within Asia, despite the obvious 

and significant social and geopolitical challenges of achieving such integration (WEC 2012). A 

sound argument exists however in enhancing the scale of regional interconnection to deliver 

improved energy security, wherein such integration could progress to the scale whereby a 

regional electricity grid could become feasible. Such a process is encouraged by subregional 

development projects that are already progressing within Asia and the Pacific. 

Subregional energy cooperation and integration 

As cheap localised fuels have been exhausted and urban development has increased its 

footprint, power generators have been required to locate more remotely from the demand 

hubs they serve and source energy resources from more diverse locations. In support of this 

expansion, the capacities to integrate electricity networks have also improved in terms of 

wider access opportunities due to advancements in transmission technology in recent 

decades. The efficient and therefore effective range of transmission systems and their 

capacity to integrate is increasing, opening both access to power resources previously 

considered remote and enhancing grid interconnection capabilities. In line with the 

increased demands of urban electrification and industrialization, technological 

developments have permitted the interlinking of multiple isolated systems in order to 

deliver necessary supplies. At the broader national and regional level, grid interconnections 

are also continuing to be promoted as a means to enhance the security of power supply. 

This process has generally involved the interconnection of existing AC power transmission 

systems that are operating synchronously at the same electrical frequency (UN 2006).  

Cross-border energy cooperation and trading is therefore not a new concept within Asia as 

recognition has been developing for some time regarding the mutual benefits of cross-

border energy trading as a means to address energy imbalances. These include the ASEAN 

Power Grid in South-East Asia, with further linkages to East Asia through the GMS Program; 

SAARC within South and South-West Asia; CASAREM between Central and Southern Asia; 

and CAREC which is developing cooperative energy development linkages at a broader 

regional level from Central Asia to both Eastern and Southern Asia, in order to open trading 

opportunities to address energy supply imbalances (Figure 3). Such existing and developing 

integrated infrastructure projects shed light on the feasibility of further integration at the 

region wide level, by establishing further linkages again to form a single integrated electricity 

network. 
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Figure 3 Sources: World Bank World - Central Asia South Asia Electricity Transmission and Trade Project (CASA 1000), 2012; SAARC Website www.saarc-sec.org; ADB 
Update of the GMS Regional Master Plan 2010; ASEAN Economic Community Handbook for Business 2012, ASEAN Community Project Information Sheets 2012; HAPUA 
website www.hapuasecretariat.org 
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Whilst the creation of efficient subregional energy markets is essential in achieving 

economies of scale and capitalizing upon demand-supply balancing opportunities, such 

developments may overlook broader complementarities that exist within a regional 

development outlook and could hamper the natural evolution of broader interconnection 

due to disharmony within management and development prospects.  Enhanced regional 

cooperation presents a unique opportunity to develop a common vision and response to 

shared vulnerability and to improve energy security for Asia and the Pacific. By harmonizing 

policies and exchanging knowledge, regional energy security can be advanced through 

improved physical connectivity and by developing institutions to promote greater capacities 

for sustainable energy trading. A regional consensus on energy development could 

furthermore be the catalyst for a new energy paradigm, paving the way for more sustainable 

future energy system. 

4. The Asian Energy Highway concept 
Asian and Pacific nations will require considerable investment in energy infrastructure in the 

coming years to deliver their necessary access to services. A unique opportunity exists now 

to identify wider opportunities for supply and collectively take advantage as a region of the 

latest technologies. In order to most effectively address imbalances between resource 

supply and demand,  advanced grid and transmission technologies could be employed to 

connect and manage the distribution of energy in the most efficient and effective manner, 

whilst supporting a higher injection capacity for renewable generating technologies. A key 

driver of energy security is diversification of the energy mix. By focusing on regional 

integration within the power sector, opportunities can be created to not only encourage 

energy mix diversification in the short-term, but to also improve capacity to adjust to 

ongoing developments in power generation technology. A sustainable regional energy 

supply chain could then be developed to support increasing demands for power, by 

improving efficiency, equity of access, scalability in to relation to expanding to meet growing 

demand, and environmental friendliness in support of low-carbon energy development. 

Importantly, in consideration of infrastructure projects, ‘bigger’ is not always the preferable 

option for a ‘better’ outcome. However, should the natural evolution of energy 

development in the Asia-Pacific naturally result in a broader integration of assets, a “master 

planned system” such as the AEH would be arguably more streamlined in terms of ultimate 

design, operation and development cost. In creating an Asian energy grid, opportunities for 

access could be enhanced in terms of delivering more secure supply to intensive demand 

centers, increase the potential for remote access through improved geographical coverage 

of networks, and facilitate competitive pricing throughout the region through integrated 

markets. Such a marketplace would also improve capacities for enhancing competition in the 

pricing models of national energy supplies, whilst concurrently providing an opportunity to 

alleviate government subsidy pressures. Although energy subsidies are currently essential 

national instruments to ensure affordable energy access for consumers across the region - 

such programs are known to create major financial drains on government resources 

(UNESCAP 2012). Enhanced regional power integration, through the AEH concept, could 

improve capacities to introduce greater pricing competition into national electricity markets, 
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facilitating means to reduce costs while also providing opportunities for alternative energy 

investments. 

The majority of Asia-Pacific economies consider energy efficiency to be one of their main 

priorities for energy, economic and climate policy – as well as being an important factor for 

enhancing energy security and for improving economic competitiveness. While a number of 

encouraging developments exist - including energy efficiency interventions through 

voluntary actions – the promotion and implementation of energy efficiency varies 

considerably throughout the region. Despite the ambitious national efficiency targets 

established by many Asian countries, a key barrier to the use of more efficient products and 

technologies in developing countries remains higher initial costs. Even countries which have 

achieved a relatively rapid improvement in energy efficiency, such as the Republic of Korea, 

China and the Russian Federation, have only been able to achieve progress by setting clear 

targets, using the most advanced technology, and leveraging their comparative affluence to 

raise additional private investment.  

Investment opportunity 

A regional planning perspective for energy distribution and security is likely to garner 

financial benefits in terms of an overall reduced net expenditure on energy infrastructure. As 

nations look beyond their borders, more economically, socially and environmentally viable 

integrated solutions can be found to meet demand growth. The diversification of energy 

resource supply is now projected to play an important role in meeting demand and 

managing carbon emission issues. An assessment into initiatives that could catalyse positive 

shifts in investment outlooks is therefore a timely endeavour. This is particularly important 

in consideration of the International Energy Agencies (IEA) New Policies Scenario1 (Figure 4), 

where it has been determined that over 57 per cent of new energy plant investment 

between 2012 to 2035 will need to be renewables in order to meet the present carbon 

reduction policies made by governments in Asia and the Pacific2.  

                                                             

1 New Policies Scenario: A scenario in the IEA World Energy Outlook (2012-2035) which takes account 

of broad policy commitments and plans that have been announced by countries, including national 

pledges to reduce greenhouse gas emissions and plans to phase out fossil energy subsidies, even if 

the measures to implement these commitments have yet to be identified or announced. 

2 Excludes the following ESCAP member States: Armenia, Azerbaijan, Bhutan, Georgia, Iran IR, 

Kazakhstan, Kyrgyzstan, Marshall Islands, Micronesia, Nauru, Palau, Tajikistan, Turkey, Turkmenistan, 

Tuvalu, Uzbekistan. 
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Figure 4: Projected investment (US$ billions) required to meet energy demand requirements in Asia 

and the Pacific, 2013-2035 (OECD/IEA 2012) 

Despite high technical potential for generating electricity, renewable energy systems 

continue to be underutilized due to concerns regarding cost, reliability, density and relative 

proximity to centres of energy demand (Kessides and Wade 2011). Improvement in power 

grid flexibility, through the AEH’s regional integration for instance, presents an opportunity 

to enable optimization of energy resources in generating electricity in response to varied 

levels of demand in the region. Wider geographical coverage of generational planning could 

also facilitate regional load-balancing opportunities, fostering improved potential for 

development and management of intermittent generation supplies, including improved 

potential for access to energy storage (Blakers et al. 2012). Incorporating modern and 

efficient technologies early into the development process presents is a challenge that 

requires focus in terms of delivering sustainable energy solutions for the region. A regionally 

coordinated and developed energy system could provide significant potential for enhancing 

the scope for technology-sharing and the engagement of expertise from the private sector 

to leverage and drive utility improvements. 

Energy technology is more than likely to advance at increasing rates. It is therefore 

important to note that it has been argued that the realization of more sustainable energy 

paradigms are hampered by the path dependencies of the sunk costs and legacies of less 

efficient or environmentally-friendly infrastructure (Helm 2007; Lund and Kempton 2008; 

Zervos, Lins and Muth 2010). By focusing efforts in enhancing power grid integration at a 

regional scale, the opportunity exists to collectively develop a system that is more capable of 

adapting to future and alternative energy scenarios, and augmentable in catering to new 

and developing generation sources. 

It has been estimated that a total investment of about US$1 trillion will be required to 

achieve universal energy access by 2030, an average of $49 billion per year from 2011 to 

2030. Although this requirement is small when compared to global energy-related 

infrastructure investment - equivalent to about three per cent of the total (OECD/IEA 2012) 

– a lack of access to modern energy services continues to have multi-dimensional impacts 

that are compounding regional inequalities. In addressing this challenge, investment in a 

regionally-integrated power grid presents an opportunity to ensure both a secured ongoing 

supply to the economic growth centers, which underpin ongoing regional development, and 

also to improve opportunities for regional energy expansion. 
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Despite high technical potential for generating electricity, renewable energy systems 

continue to be underutilized due to concerns regarding cost, reliability, density and relative 

proximity to centers of energy demand (Kessides and Wade 2011). In this context it has been 

argued that the realization of more sustainable energy paradigms are also held back, to 

certain extents, by the ongoing legacies and historical costs of investments in less 

sustainable and inefficient energy production and delivery systems (Helm 2007; Lund and 

Kempton 2008; Zervos, Lins and Muth 2010). Improvement in power grid flexibility, through 

the AEH’s regional integration for instance, presents an opportunity to enable optimization 

of energy resources in generating electricity in response to varied levels of demand in the 

region. Wider geographical coverage of generational planning could also facilitate regional 

load-balancing opportunities, fostering improved potential for development and 

management of intermittent generation supplies, including improved potential for access to 

energy storage (Blakers et al. 2012). 

Generation planning and grid expansion is a challenging exercise as electricity supply and 

demand is a transient and often intense matching exercise for generation utility planners. 

This is because demand for electricity varies both throughout the day and annually through 

seasons. Despite these fluctuations in demands, electricity networks must be designed to 

meet the highest peak demand in order to deliver reliable supply, resulting in underutilised 

capacity outside peak times. Technological development is facilitating improvements in this 

field however, using improved grid management and communication. This ‘smart grid’ 

technology utilizes real-time information to increase efficiencies in grid management, and 

can deliver smoothing or flattening effects on load demand by providing information and 

incentives to enable consumers to shift consumption away from periods of peak demand 

(OECD/IEA 2011). Ultimately, these enhanced communication tools improves the capacity 

for demand response in terms of direct load control, allowing for greater precision in 

management of energy flows and the potential for improved opportunity for injection of 

renewable energy into grid systems. 

Due to the inherent potential for intermittency in renewable energy supplies like solar and 

wind power, such technologies present an additional challenge for grid management and 

planning.  Recent developments in smart grid technology have included improvements in 

electronic interfaces however, that can avoid decoupling effects from grid disturbances due 

to these dynamics, affecting grid frequencies and causing load disruptions (Camacho et al. 

2011). Beyond the benefits of enhancing renewable energy potential, the physical and 

institutional complexity of electricity systems would make the broad scale implementation 

of smart grid technology unlikely however if left to market forces alone (OECD/IEA 2011). 

The consolidated development and investment potential of an AEH concept would therefore 

be an opportunity to engage such advanced technologies regionally, allowing both 

developed and developing countries to progress their technological capacity, enhancing the 

sustainable capacity and development of power infrastructure in these regions.  

Transmission system capability 

The potential for cross-border electricity trading has increasingly become an economically 

viable option for energy planners due to developments in power transmission technology 

(particularly HVDC) in recent decades. Such trading is also opening up potential for 

technology transfer, insofar as developing countries can access more advanced energy 
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systems from neighbouring countries where appropriate. Indeed, studies into electricity 

transmission capacities are also demonstrating the competitive position that electricity 

trading is developing in comparison to more traditional forms of energy transport and trade 

technologies. 

Power transmission systems have the capacity to operate at varying ranges of both voltage 

and distance depending upon the level of supply and demand disparities. In terms of bulk 

electric power transportation however, the most efficient transmission for long distances of 

1000km and greater is only economically viable if Ultra-High-Voltage (UHV) technology is 

used (Humpert 2012). In the case of three-phase AC power systems, this typically means 

voltages within the ranges of 1000kV to 1200kV. The choice between using either HVAC or 

HVDC depends upon a variety of factors; however primary considerations are the required 

capacity and transmission distance. The WEC considers HVDC to be generally less expensive 

when applied to capacities over 1GW and distances over around 800km due to the higher 

cost of the terminal substations and lower cost of the line that apply to HVDC (WEC 2010). 

More recent studies of 6GW scenarios have placed this transition point slightly higher at 

1000km in 800kV comparisons (Error! Reference source not found.).  

Significant development has also occurred in recent decades with HVDC transmission 

technology, whereby the transportation of bulk power over larger distances of several 

1000km within a voltage range of 800kV is now possible. The cost-effectiveness of HVDC 

technology is already being demonstrated by the number of existing and proposed 

transmission connections within Asia (Figure 5), which are enabling access energy resources 

previously considered as remote to their demand centres. 

Interconnection Length Voltage Capacity Year 

Hami – Zhengzhou (China) 2,210 km 800kVDC 8,000 MW 2014 

Hulunbeir (Mongolia) – Liaoning (China) 920 km 500kVDC 3,000 MW 2010 

Jinping - Sunan (China) 2,090 km 800kVDC 7,200 MW 2013 

North - East Agra (India) 1,728 km 800kVDC 6,000 MW 2015 

Orissa to Bangalore (India) 1,400 km 500kVDC 2,000 MW 2003 

Xiangjiaba – Shanghai (China) 2,000 km 800kVDC 6,400 MW 2010 

Figure 5: A sample of recently developed or proposed HVDC projects in Asia 

Transmission is also starting to be viewed as competitively positioned in comparison to more 

conventional primary energy transportation methods. As an example, a recent study 

(Oudalov and Reza 2008) undertook investigations into whole of life costing of energy 

transportation systems. In the case study of coal transportation scenarios at distances over 

1000km (1000MW or primary energy equivalent), the price of electricity at the load centre 

including generation and energy transport costs was demonstrated as lowest when 

delivered using overhead HVDC lines. 

Early coal conversion into electricity was also recently investigated as more cost-effective 

than rail transportation specifically within China; with efficiencies gained having potentially 

wide reaching effects on world commodity demands (Paulus and Trüby, 2011). With coal 

projected to maintain a long-term presence in the energy security mix, developing capacities 

to enhance efficiency in consumption are particularly important in light of needs to address 

greenhouse gas emission levels. The World Energy Council has additionally demonstrated 
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that HVDC sub-sea cable interconnections are competitively positioned in terms of cost 

effectiveness when compared with more traditional forms of bulk shipment of primary 

energy reserves (WEC 2010). 

Grid interconnection 

Electricity grid interconnections have played a key role in the historical evolution of electric 

power systems. In line with the increased demands of urban electrification and 

industrialisation, technological developments have permitted the interlinking of multiple 

isolated systems in order to deliver necessary supplies. This process has generally involved 

the interconnection of existing AC power transmission systems that are operating 

synchronously at the same electrical frequency. 

In terms of frequency matching, historical development in electrical engineering and the 

assessment of capacitive and inductive losses, combined with efforts towards 

standardisation has resulted in a majority of electric utilities operating at either 50 or 60 Hz. 

This is apparent in reviewing operating frequencies in Asia and the Pacific (Figure 6), where it 

can be seen that the vast majority of national grids are operating at 50 Hz - with the 

exception of Cambodia, the Philippines, and western Japan – whereby synchronous grid 

interconnections can be possible. Such standardisation has resulted in the development of 

the synchronous grid of Continental Europe, the largest synchronous power grid in the 

world. Utilization of HVDC technology has also expanded the capacity for electricity 

integration even further in that the asynchronous interconnection of otherwise incompatible 

networks is now possible. 

In Japan, resolution of the western part of the country (from Kyoto) using 60 Hz and the 

eastern part (from Tokyo) using 50 Hz – an historical legacy of generator purchases in the 

1890s – is achieved via four back-to-back HVDC substations at the borders.  Such 

developments have become an increasingly common method for grid interconnection 

developments. Such technology was used for existing integration of the European electric 

utilities, with further interconnections to Scandinavia and the United Kingdom. HVDC has 

now proved the capacity to both interconnect asynchronous grids of varying sizes, and also 

the ability to breach natural barriers such as seas (WEC 2010). Additional benefits of such a 

combination includes the increased stability provided by the faster power controls of HVDC, 

supporting a weaker AC interconnection to exchange additional power between 

interconnected systems (APERC 2000). 

Interlinking existing transmission systems is therefore feasible, however if the amount of 

power to be exchanged or separation is of such an extent that existing assets are 

insufficient, an overlaying ‘backbone’ UHV grid can be considered, often referred to as a 

‘supergrid’ (WEC 2010). Thus the AEH can either develop as an evolution of linkages similar 

to aforementioned interconnections, be developed principally as a ‘backbone’ network, or 

be a combination of both. Although such decisions would require considerable planning and 

assessment regarding existing transmission systems and resource allocations, significant 

gains become possible in what would be the resultant creation of an Asian energy market.  
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Figure 6: Grid frequencies utilized in the Asia-Pacific region 

Asian energy market 

Where market players have access to real time information on all aspects of operations, 

including changing market prices for electricity, it is now feasible to operate a disaggregated 

industry structure with high levels of economic efficiency. This has facilitated opportunities 

for interconnected grids to move into a deeper level of energy trading wherein available 

electricity supplies can be ‘pooled’ from a generation and competitive pricing perspective. 

Pooling electricity resources through an integrated power grid at a regional level has a two-

fold benefit in terms of efficiency: In the first instance, geographically expansive grids would 

be able to both balance power loads due to time displacement within peaking demands, 

offsetting intermittent renewables and reducing generation demand within a similar 

capacity; and secondly, competition can be introduced into electricity markets with 

otherwise high concentrations of generation ownership which may not reflect the variability 

of costs in that dominant generators have the potential to exercise market power and raise 

prices above socially optimal levels (WEC 2010). In this scenario, electricity produced at 

lower cost in a particular country can be sold both internally and abroad under the same 

conditions, introducing competition to alternative generators (Balaguer 2011). By taking 

existing subregional energy initiatives to a broader level of integration again through a 

concept such as the AEH, opportunities become available to further capitalize on these 

benefits of energy pooling.  

As an example of the potential for large scale market integration, a recent study investigated 

the economic feasibility of powering south-east Asia via solar from both central China and 

Australia. At an overall separation of approximately 9000km (Malaysia approximately 

equidistant between the two) their latitude differential of 40°N and 20°S respectively and 
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longitude of 30° (2 hours) offers both a seasonal variation balance and peak load offset 

potential. Specific investigations regarding the hypothetical utilization of Australian solar 

capacity showed that despite the losses and expenses incurred in long-distance 

transmission, the high solar insolation levels in Australia positioned the electricity produced 

to be competitively placed in comparison with indigenous solar alternatives in south-east 

Asia (Blakers, et al. 2012). Similar technology could be used to access other remote sources 

of renewable energy in order to open up bulk power transport links to demand hubs within 

a regionally planned Asian energy market. Such energy trading is generally comprised of 

both spot and forward markets which are used to ensure efficiency in dispatch and 

allocation of available resources (Roques 2008). Nord Pool Spot in Scandinavia is a primary 

example of energy market integration and power pooling at the regional level. At present 

there are multiple subregional initiatives within Asia and the Pacific working towards 

developing multilateral energy markets, with long-standing examples such as the integrated 

Australian Electricity Market, as managed by the Australian Energy Market Operator. 

Implementing such a concept is not without regulatory challenges, as there can be 

discrepancies within regions in terms of both existing electricity market regulatory 

environments and the markets which are already in operation. Coordinating the facilitation 

of such integrated trading also introduces complexities as the scale of markets expands and 

will demand a supportive regulatory environment. Importantly however, market 

competitiveness can only be maintained in the case of fair and non-discriminatory 

interconnection capacity allocation rules, thereby promoting increased market participation 

and avoiding the consolidation of existing incumbents’ market power (WEC 2010). The 

installation or maintenance of competition/antitrust laws is a fundamental necessity 

therefore in ensuring the maintenance of competitive marketplace and avoidance of 

monopolistic acquisition in either the public or private sector. The development of cross-

border energy trading may also increase the dependence of some nations on the import of 

resources. This could expose security of supply issues unless a robust and credible common 

policy and strategy was in place to protect import dependant nations (WEC 2010). 

The merging of energy markets is a challenging exercise as no two energy markets are ever 

identical in terms of supply, demand, technological development, market structure and 

consequently, price (Figure 7). Where resource imbalances or monopoly over energy 

supplies exists within and between regions, states and private energy agencies may also be 

opposed to market integration where perceived economic incentives for generators to 

shield their energy supply from competition in order to preserve a dominant status over a 

restricted marketplace. In such countries where a significant amount of low variable cost 

generation capacity is available, additional potential aversion to integration of electricity 

markets due to the risk of significant price rises compared with consumers in countries 

whose low-cost generating capacities may be lacking (Finon and Romano 2009). A non-

uniform energy pricing mechanism is also a potential threat for market integration especially 

when the energy subsidies play a key role in determining the market price in certain 

countries in the region. Every country has its own pricing mechanism, starting from 

administered pricing to free market pricing, and also has various levels of government 

regulation. An individual country’s currency strength also plays a crucial role in this context. 

A recent East Asia study by the Institute for Global Environmental Strategies (IGES) 

confirmed this scenario in an assessment of East-Asian energy market integration. On the 
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whole an integrated energy market was deemed to promote economic growth, but such 

integration was also likely to see a reduction in the national gross domestic product of some 

countries due to energy pricing variations and imbalances (Bhattacharya and Kojima 2011). 

To address such matters, appropriate regional cooperation that included compensatory 

mechanisms to mitigate the  potential for losers is therefore necessary in order to realise the 

full benefits of energy market integration (Bhattacharya and Kojima 2011; Boëthius 2012). 

 

Figure 7: Electricity tariffs in selected Asia-Pacific countries (data sourced from GTZ 2010) 

Inclusive and sustainable development 

The AEH is an initiative to enhance regional energy cooperation by advancing national 

energy planning, infrastructure development and power trading across the Asian and the 

Pacific to the regional level. By integrating electricity sectors at such a capacity, 

improvements in energy resource efficiency, access, pricing and security can be harnessed 

through regional energy planning and power trading. The potential for an improved energy 

efficiency provides a strong incentive for development that would deliver benefits to all 

facets of the sustainable development paradigm (i.e. economic, social and environmental), 

with such benefits highlighted thus far throughout this report. The following section will 

further investigate the benefits of an Asian Energy Highway. 

The AEH is a tool to improve energy efficiencies in production and trade through enhanced 

levels of regional integration and power trading. Through regionally scaled development,  

opportunities become available to optimise resource allocation, opening up trading 
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opportunities and resource security alternatives. An AEH would also promote improved 

financial and technical capacities which can be pooled to more efficiently to develop an 

Asian energy market place. Geographical disparity between demand and supply centers is 

promoting energy security challenges at the national and sub-regional level. In creating an 

integrated regional energy grid, opportunities for access would be enhanced in terms of 

delivering more integrated and therefore secure supply at a competitively priced level, with 

critical on flows in terms of improved socioeconomic capacity for development. Integrated 

energy planning improves the capacity to reduce generation excesses and losses by 

supporting through enhanced regional load management capabilities, also markedly 

improving the prospects for injection of renewable energy technologies. 

5. Delivering the Asia Energy Highway 
Regional energy cooperation has the potential to help economies within Asia and the Pacific 

to develop an effective response to common challenges. The region is endowed with 

substantial energy resources, enjoys a sizeable market for encouraging efficiency, has access 

to finance and technical expertise, and possesses proven experience in applying innovative 

multilateral approaches to sustainable development. To maximize the potential benefit from 

these important but often mismatched resources, there is an urgent need for new and 

better regional cooperation on energy development. In reviewing subregional energy 

integration developments within Asia and the Pacific, a consolidated regional perspective on 

energy development would provide the catalyst for delivering a more sustainable energy 

paradigm for the region, and ensure the mutual benefits of inclusive development. 

 

The AEH is a significant undertaking that would require substantial amounts of investment in 

research, infrastructure and human resource development, requiring involvement from local 

stakeholders from the transmission sector and also international financing institutions. In 

this regard, a common driver for success in projects proposed at such significant scales has 

been clear role definition and associated mechanisms for coordination and interaction 

between development agencies and key stakeholders (TERI et al. 2012).  

Governance strategies 
Although moving beyond national borders is not a new concept in terms of securing energy 

supplies within the Asia-Pacific, significant challenges will still need to be overcome in order 

progress to a regional scale of energy planning. The AEH is by nature a transnational project 

involving a wide diversity of players, significant cooperation at all levels, and transparency 

within partnerships and management processes. A desire by states to maintain energy 

independence from a broader regional energy system is a natural and potentially limiting 

obstacle to full integration of energy trading.  

Whilst subregional development initiatives provide an encouraging foundation, broadening 

levels of integration can have the potential to raise concerns over the capacity for additional 

participants to exercise political and economic leverage (UNDESA 2006). Transparency is a 

key governance element necessary between trading parties and at the regional level in 

terms of transmission network and energy market development. The challenge at the 

regional level therefore lies in developing an institutional framework that can support the 
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necessary intergovernmental cooperation in a progressive manner that can overcome 

natural the hesitations which some nations may have in engaging in a regional development 

prospectus and also ensure the prioritization of an inclusive development agenda.  

Regional development projects are challenging undertakings that require considerable 

capacity to manage and coordinate critical stakeholders. A more specific framework for 

governance could be implemented however by developing an intergovernmental collective 

action framework and delivery agenda. Such a framework would need to instil appropriate 

mechanisms to manage the potential for transaction obstacles such as bargaining 

arrangements, information exchange, and divisions of responsibility (Feiock et al. 2009). 

Such a framework would also need to ensure appropriate mechanisms for horizontal 

accountability (Grigorescu 2008), and facilitate necessary linkages and cooperation with the 

private sector to ensure appropriate knowledge sharing for effective development.  

A significant institution in this regard is the Energy Charter Secretariat, and in particular, the 

associated Energy Chart Treaty (ECT). The ECT is a legally binding international agreement 

which establishes a multilateral framework to facilitate cross-border energy cooperation and 

covers all aspects of commercial energy activities including trade, transit, investments 

energy efficiency, including dispute resolution procedures. In reference to the AEH, the ECT 

provides an important model of a legislative framework for governing energy supply chains, 

setting the playing field for investments in production and generation, and also important 

terms under which energy can be traded and transported across various national 

jurisdictions to international markets. Whilst having a broad membership base throughout 

north and central Asia, important gaps exist however from southern and south-eastern 

Asian perspective. In developing a concept such as the AEH, either broadening the scope of 

these legislative frameworks, or ensuring that complimentary platforms exist, may be 

necessary to strengthen capacities for energy trading, investment, and for ongoing 

development processes in the region.  

From a strategic development perspective, the achievement of ambitious development 

proposals such as the AEH is also likely to benefit from the establishment of collaborative 

and ongoing forums that can encourage the development of robust and credible common 

policies and strategies. In this regard, previous initiatives in the field of trans-boundary 

connectivity - such as the Asian Highway and Trans-Asian Railway Network (Figure 8 and 

Figure 9) – demonstrate the capacity by which ESCAP can facilitate such processes in order 

to achieve ambitious regional development projects. From this perspective, ESCAP can 

provide the platform for the development of a consolidated energy development vision, 

facilitated through intergovernmental agreements in order to deliver the means to enhance 

services within the Asia-Pacific from a planning and investment perspective. 
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Figure 8: Asian Highway Network 

 

 

Figure 9: Trans-Asian Railway Network 

Development and operational harmony 

An integrated energy system aims to diversify energy generation and ensure security of both 

supply and demand. The potential to integrate infrastructure services within the Asia-Pacific 

will require regulatory and operational harmony at both an over-arching governance level 

and deeper technical level in order to promote and ensure smooth interconnection between 

infrastructure services. From an operational perspective, infrastructure services need to be 

synchronised in terms of management, specification, servicing, and maintenance. Whilst 

subregional integration initiatives are seeking individually to address these issues, without 

early intervention at such a critical time in investment and development, operational 

inconsistencies may become embedded that that form restrictions to broader integration 

capability. Early adoption of such standardisation will allow independent national 

developments in the near term to be more easily interconnected in the future, promoting 
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longer term efficiencies and cost savings. Should an ultimate design for an AEH not be 

deemed as ultimately feasible, such developments will considerably enhance a more organic 

or progressive approach to energy integration. 

The development of an ultimate umbrella group to coordinate the delivery of new 

transmission infrastructure could also eventuate in order to oversee transmission 

development planning and promote the gradual injection of private capital (WEC 2010). An 

example of such a body is the European Network of Transmission System Operators for 

Electricity (ENTSO-E). The ENTSO-E is establishing Development Codes of Practice in order to 

facilitate further integration capability for European assets, covering issues related to energy 

security, adequacy, market development, and sustainability. Using a similar model, an 

accountable and independent energy trade development authority could be mobilised as a 

focal point for the eventuation of competitive trading between both public and private 

generation flows within the region. Electricity spot pricing (including quantity of units) could 

occur at regular intervals within a subregional or regional framework, thereby prioritising 

energy demand flows at competitive market rates.  

In order to efficiently move large amounts of power around the region, demand forecast 

mechanisms and overarching dispatching systems will ultimately need to be in operation 

that are capable of effectively facilitating energy trade at such a scale. Coordinating the 

above is not an easy task however, especially when the size of the system and the 

fluctuation of energy demand are taken into consideration. Regional consensus on the 

importance of a coordinating body is likely to be necessary before an Asian Energy Highway 

can be a reality. In this way, introducing more coordinated and efficient regional grid 

operations in concert with building new transmission infrastructure would maximize the 

benefits for the economy, the environment, and energy security (AWEA and SEIA 2009).  
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Conclusion 
Energy resource imbalances along with accessibility and affordability issues are prompting a 

need for governments and development agencies within the Asia and Pacific region to 

increasingly look beyond national borders as a means to secure necessary energy supplies. In 

an effort to aid and further develop regional cooperation, ESCAP has recognized existing 

initiatives towards enhanced integration of energy services within the Asia-Pacific with the 

creation of the Asian Energy Highway (AEH) concept. The AEH is proposed by ESCAP as an 

integrated system proposed in order to capitalize on the significant investment in energy 

infrastructure forecast as necessary in order to deliver regional energy security, optimizing 

the potential for an inclusive and sustainable energy future for the region.  

Implementation of the AEH will require the development of effective regional governance 

strategies in order to promote intergovernmental energy cooperation and planning as a 

means to holistically deliver both near and long-term security objectives within a 

transparent and collaborative forum. The development of forums for greater harmonization 

between regional electricity industry operators (at both an institutional and technical level) 

will be necessary on order to foster broader integration opportunities and encourage the 

development of an energy power pooling market. The major obstacle to further 

development and integration of power trading now ultimately resides within overcoming 

the political and institutional obstacles that would impede such a concept in line with 

realization of economically sound planning within a complementary governance framework. 

The priority for Asia and the Pacific should be to ensure long-term energy security and 

supply, and to create an advanced energy delivery system that is scalable and adaptable to 

new and ongoing developments in energy technology. The Asian Energy Highway will require 

strong economic and political cooperation and support from all ESCAP member States, and 

therefore presents both institutional and technical challenges for developing a sustainable 

solution to energy security and demand development in Asia. By building upon the skills and 

experiences of previous ESCAP regional infrastructural initiatives, clear opportunities and 

benefits exist in encouraging a more significant and concerted regional effort towards 

energy integration. 
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