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renewable energy ($442 – $650 billion per year) and energy 
efficiency enhancement ($560 billion per year). Current 
financing for Goal 7 stands at about $514 billion per year. This 
suggests an investment gap of $500 to $750 billion per year 
(UN, 2018a & 2018b; World Bank and IEA, 2015; IEA, 2017a & 
2017b; IRENA and CPI, 2018).

In the Asia-Pacific region, the annual additonal investment 
needed to achieve Goal 7 is over $500 billion to 2030.
 
•	 Target 7.1: The International Energy Agency (IEA) (2011) 

estimates that developing Asia needs an additional $241 
billion for universal access to electricity during 2011-2030, 
suggesting an annual investment of $12 billion.1  ESCAP 
(2018a)  projects an annual investment of $1 - $5 billion 
to achieve universal basic electricity needs.2  To achieve 
universal access to clean cooking solutions, an additional 
annual invesmtent of $3 billion is needed for the region.3  

•	 Target 7.2: SE4All (2015) estimates that the region needs 
to invest an additional $298 billion per year to meet the 
renewable energy targets by 2030. ESCAP research 
(2018a) estimates a similar order of magnitude of additional 
investment requirements ($101 - $282 billion per year) to 
achieve the renewable energy targets. In comparison, the 
Asia-Pacific region invested $171.1 billion in renewable 
energy in 2015; and this declined to $114.8 billion in 2016.  

•	 Target 7.3: IEA suggests that $211 billion4  per year is 
required up to 2030 to achieve the energy efficiency target 
in Asia and the Pacific (ESCAP, 2017a). 

Although different agencies have estimated investment 
requirements to achieve Goal 7 for Asia and the Pacific, they 
have been based on different assumptions and scenarios. 
Moreover, synergies of Goal 7 with other Goals, especially Goal 
13 Climate Action, were not fully considered. This policy brief 
aims to fill this gap by providing a complete investment estimate 
to achieve Goal 7 while incorporating synergies by other Goals.

Methodology and scenarios

ESCAP worked with IEA to estimate the investment needed for 
Goal 7 in the Asia-Pacific region. The estimation is mainly based 
on IEA’s World Energy Model (WEM). Following Goal 7 targets, 
three major components of investment areas are calculated 
under three scenarios (table 1). It should be noted that this study 
only covers capital costs, i.e. operation and maintenance costs 
are not included. All the estimates are converted to 2016 United 
States dollar prices.

Situation in Asia and the Pacific

Sustainable Development Goal (SDG) 7 calls for affordable, 
reliable, sustainable and modern energy for all. The Goal is 
particularly relevant to the Asia-Pacific region where rapid 
and sustained economic growth, an increasing population, 
expanding industrialisation and rapid urbanisation have driven 
strong growth in energy demand. Ensuring sufficient energy 
supply while moving to more sustainable energy resources is 
critical for sustainable development in the region. 

The Asia-Pacific region is working to achieve this Goal, 
although significant challenges remain in a number of countries 
(ESCAP, 2018a): 

•	 Significant improvement in access to electricity but 
slow progress in access to clean cooking (Target 
7.1). 31 of the 53 countries in the region have achieved 
universal access to electricity but nearly 7 per cent of 
the region’s population, or 306 million people, still lacked 
access in 2015. Countries with lower income-level and 
highly dispersed rural populations are facing the greatest 
challenge. Access to clean cooking has increased by 
only 0.8 per cent annually in the past decade - leaving 
almost half the region’s population without clean cooking. 

•	 A decrease in the share of renewable energy 
(Target 7.2) from 23 percent in 1990 to 16.8 percent 
in 2015. Despite increasing use of renewables, fossil 
fuels use grew faster due to increased total energy 
consumption, except in East and North-East Asia.  

•	 Steadily increasing energy efficiency since 1990 
(Target 7.3). Energy intensity has been declining since 
1990 at an annual rate of 1.8 per cent in all ESCAP 
subregions. 

ESCAP research (2018b) warns that the energy transition in the 
region is not happening fast enough to meet all Goal 7 targets, 
especially renewables’ share in the energy mix. This could 
undermine efforts to limit global warming to well below two 
degrees Celsius by the end of the century as enshrined in the 
Paris Agreement. Further investment and policy interventions 
are needed.

Existing studies on investment needs to 
achieve Goal 7

At the global level, a total investment of about $1 - 1.27 
trillion per year is needed up to 2030 to achieve Goal 7, 
including investment in universal access to electricity ($52 
billion per year), clean fuel solutions ($4.4 billion per year), 
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Investment areas:

Target 7.1 Investment to achieve universal access to electricity 
and clean cooking

Universal access to electricity: The investments in generating 
assets are a straightforward calculation - multiplying 
the capital cost for each generating technology by the 
corresponding capacity additions for each modelled region/
country, as shown below:

Additional investment needed = incremental capacity needs × unit capital cost

ScenariosTable 1.

The investment costs assumed in the power generation sector 
are based on a review of the latest country data available and 
on assumptions of their evolution over the projection period. 
They represent overnight costs for all technologies.5  Access 
to electricity is closely linked with the reliability or quality of 
energy services. In this policy brief, in line with the IEA’s World 
Energy Model, access to electricity is defined as the average 
household having access to electricity powering four lightbulbs 
to operate at five hours per day, one refrigerator, a fan to operate 
6 hours per day, a mobile phone charger and a television to 
operate 4 hours per day, which equates to an annual electricity 
consumption of 1,250 kWh per household with standard 
appliances, and 420 kWh with efficient appliances. This is a 
similar level to Tier 2 access as defined by World Bank’s Multi-
Tiered Framework (2015). 

Investment in clean cooking facilities: Investment in clean 
cooking facilities follows a similar way to estimate, i.e. 
multiplying demand for clean cooking facilities by unit costs of 
different clean cooking tools. Access to clean cooking refers 
to the primary reliance on modern fuels and technologies 
in cooking, including fuels such as natural gas, liquefied 
petroleum gas (LPG), electricity and biogas, or technologies 
such as improved biomass cookstoves. The demand for clean 
cooking facilities is based on the projection of the number 
of people relying primarily on traditional biomass, using an 
econometric panel model based on a historical time series. 

Sustainable 
Development 

Scenario (SDS)

New Policies 
Scenario (NPS)

Current Policies 
Scenario (CPS)

SDG integrated 
scenario

Nationally 
Determined 

Contributions 
(NDCs) scenario

Baseline 
scenario 

It aims to achieve 
Goal 7, as well as 
to substantially 
reduce air 
pollution (Target 
3.9) and to take 
effective action to 
combat climate 
change (part 
of Goal 13), i.e. 
consistent with 
Paris Agreement 
to keep a global 
temperature rise 
this century well 
below 2 degrees 
Celsius above pre-
industrial levels.

It incorporates 
both of the policies 
and measures 
that Governments 
have adopted 
in 2018 and the 
policies that have 
been announced, 
including 
countries’ NDCs 
for the Paris 
Agreement, 
submitted as of 
2018. 

It only considers 
the policies and 
measures that 
are enacted or 
adopted by mid-
2018.

Target 7.2 Substantially increase the share of renewable 
energy in energy mix

Investment in renewable sources and plants fitted with carbon 
capture, utilisation and storage (CCUS) facilities also follows 
the same methodology. The projected investment costs result 
from the various levels of deployment in the three scenarios.  

Target 7.3 Investment in energy efficiency for end-users

Investment in energy efficiency is defined as the additional 
amount that consumers pay for higher energy efficiency. It 
is the amount spent on equipment that is more efficient than 
a baseline, including taxes, freight and labour costs that are 
directly related to installation. Energy efficiency in industry, 
buildings and transport sectors are included.

Estimates 

The developing Asia Pacific region6  requires $434 billion 
per year to achieve Goal 7 between 2018 and 2030, which 
includes the following components: 

•	 Target 7.1: $10 billion in universal access to electricity 
(by renewable energy)7,  and $2 billion in clean cooking 
solutions;

•	 Target 7.2: $242 billion in renewable energy; and 
•	 Target 7.3: $180 billion in energy efficiency. 

The results from SDS are accounted in the study, as only 
SDS is consistent with Goals 7 and 13. Table 2 gives different 
investment estimates under different scenarios. 

Results – annual investment needs to achieve 
Goal 7 during 2018-2030 (billion USD, 2016 prices)

Table 2.

CPSNPSSDS
108.6-Target 7.1 Universal access to 

electricity
20.4-Target 7.1 Universal access to 

clean cooking
242152131Target 7.2 Substantially 

increase renewable energy’s 
share in the energy mix

180134101Target 7.3 Double energy 
efficiency

434295232Total

By sector, most investment needed in the region is to 
increase renewable energy’s share in the energy mix and 
to improve energy efficiency (figure 1a). 

Among developing Asia-Pacific countries, China needs 
to invest the most into Goal 7 (accounting for over half 
of the total), followed by India and South-East Asian 
countries (figure 1b). This is not surprising, given the size of 
the population, the economic expansion and carbon emissions 
in China and India. Robust economic and demographic growth 
is seen pushing energy demand in South-East Asia as well. 
The investment is required to not only meet the surging energy 
demand but also decarbonize the economy. 

Given the close link between energy sector and greenhouse 
gas (GHG) emissions, the path countries take to achieve Goal 
7 has wider environmental and social implications. Under 
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Incremental annual investment needs to achieve Goal 7 for Asia Pacific region in 2018-2030Figure 1.

Environmental and social implications for different paths to achieve Goal 7 in Asia and the PacificFigure 2.

(a) by sector (b) by country

•  Policy de-risking instruments. Programmes, policies and 
regulations to address the root causes of risks, for example, 
support for renewable energy policy design, implementation 
and enforcement of minimum energy efficient standards, and 
grid connection and management.

•  Financial de-risking instruments. Financial products that 
transfer risks from private investors to the public sector, such 
as development banks. Examples include loan guarantees, 
political risk insurance and public equity co-investments.
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CPS and NPS, although the number of people without access 
to electricity or clean cooking will be reduced to some extent, 
increasing CO2 emissions are expected through 2030, 
resulting in the region missing the targets set in the Paris 
Agreement (figure 2a). As UN Environment’s (2017) research 
finds, the current national pledges only bring a third of the 
reduction of emissions required by 2030 to meet climate 
targets. Meanwhile, persistent reliance on fossil fuel and lack 
of universal access to clean cooking (in CPS and NPS) are 
expected to continue contributing to air pollution and cause 
several millions of premature deaths through 2030 (figure 2 
b&c). 

Policy implications

Current investment is not enough to achieve Goal 7. Achieving 
this goal requires additional financial resources and mobilizing 
existing funding. Policy makers need to prioritize non-
fossil fuel power generation as part of integrated energy 
planning and investment processes, as well as provide 
policy frameworks to incentivize and reduce risks in 
private sector’s low-carbon investment. 

The private sector has a crucial role to play in achieving 
and mobilizing the additional investment needs. For 
example, in 2016, 92 per cent of global investment in 
renewable energy projects came from the private sector. To 
engage the private sector, governments need to provide 
an enabling investment environment for low carbon and 
high energy efficiency transition. For this purpose, public 
finance can be applied in the form of instruments that either 
reduce (policy de-risking), transfer (financial de-risking) or 
compensate (direct financial incentives) for risks to generate 
investor demand (ESCAP, 2018a; UN, 2018b). 
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Box 1: Fossil fuel subsidy reform

Fossil fuel subsidies are common in ESCAP member States, amounting to $148 billion in 2014 – about 30 per 
cent of the global total. While aimed at reducing the cost of energy production and making energy affordable, 
international experience shows the economic and environmental costs of these subsidies far outweighing any 
social benefits. Often, fossil fuel subsidies promote wasteful use of energy with adverse economic, social and 
environmental effects. 

There is a strong economic case for fossil fuel subsidy reform. Removal of a subsidy will make fossil fuel 
expensive and discourage its wasteful use, making renewables more cost-competitive and attract private 
investment. Savings from subsidy reform can be used in other development sectors such as education and 
health or can be invested back into renewables. Indonesia has demonstrated leadership in fossil fuel subsidy 
reform, and currently has no subsidy for petroleum products.

See more details in ESCAP, 2018a. 

Endnotes 
1 In 2010 prices.

2 The price range in ESCAP (2018a) reflects different 
levels of reliability of electricity services, following a five-
tier system defined in World Bank (2015). 

3 This is based on back-of-envelope calculation, i.e. using 
the global investment figure for clean cooking access 
prorated by population lack access to clean cooking 
solutions in developing Asia. Population that lack access 
to clean cooking is based on data from IEA “access to 
clean cooking database 2017” (https://www.iea.org/
energyaccess/database/).
 

4 In 2012 prices.

5 “Overnight costs” include all capital costs spent on a 
power plant when it comes online in a specific year.

6 All the estimates from the paper cover 45 economies 
in the Asia Pacific region. They are: Afghanistan, 
Armenia, Australia, Azerbaijan, Bangladesh, Bhutan, 
Brunei Darussalam, Cambodia, China, Cook Islands, 
Democratic People’s Republic of Korea, Fiji, French 
Polynesia, Georgia, India, Indonesia, Kazakhstan, Kiribati, 
Kyrgyzstan, Lao People’s Democratic Republic, Macau 
SAR China, Malaysia, Maldives, Mongolia, Myanmar, 
Nepal, New Caledonia, New Zealand, Pakistan, Papua 
New Guinea, Philippines, Republic of Korea, Russian 
Federation, Samoa, Singapore, Solomon Islands, Sri 
Lanka, Taiwan Province of China, Tajikistan, Thailand, 
Tonga, Turkmenistan, Uzbekistan,Vanuatu, Viet Nam.

7 In the WEM model, to achieve universal access to 
electricity, part of the investment includes the use of 
fossil fuels. However, the investment in fossil fuels is not 
accounted for in the additional investment needs in the 
present study.

•  Direct financial incentives. Direct financial transfers or 
subsidies to low-carbon energy investments can compensate 
private investors for outstanding risks in early-stage markets, 
thereby increasing the financial return components in an 
investor’s risk-return profile. Carbon pricing and removal of 
fossil fuel subsidies (see box 1) are policy instruments to 
reduce energy price distortions and improve competitiveness 
of low-carbon energy investment opportunities. Needless to 
say, removal of fossil fuel subsidies can also generate fiscal 
space for low carbon investment, as it can account for more 
than a quarter of the incremental investment needed for the 
region.
 
From the supply side, public policy can shape the availability 
of private finance for low-carbon investment. Financial system 
reforms can incentivize financial institutions and develop the 
depth and liquidity of the domestic financial sectors, aimed 
at supporting financial flows into low-carbon energy and 
technologies. Many countries require financial insitutions to 
mainstream environmental risks into business operations 
voluntarily or mandatorily. For example, Bangladesh has 
issued Environmental Risks Management Guidelines for 
Banks and Financial Institutions; Indonesia has a Sustainable 
Finance Roadmap; and Turkey has Sustainable Guidelines 
for the Banking Sector (ESCAP, 2017b). The green bond 
market is active in Asia and the Pacific. In 2017, green bond 
issuance reached $43 billion, accounting for more than a 
third of the global volume (up from less than 10 percent in 
2015). In 2018, Australia, China, Hong Kong China, India, 
Indonesia, Japan, Malaysia, Republic of Korea, Singapore, 
and the Philippines issued green bonds (ICMA, 2018). New 
technologies can also lead to innovative ways to finance 
the energy sector transition. Policy makers can make digital 
finance an integral part of planning.

Moreover, governments could test and adopt new business 
models to engage the private sector. Public-private 
partnerships (PPPs) have been proven to attract private 
investment. Private investors could bring in innovative 
means to improve progress on electricity access and clean 
cooking within the costs agreed with the governments in PPP 
contracts.

International financial institutions can play an important 
role in de-risking and attracting private investment, 
helping create a large revolving fund managed by a 
government-operated company and lending capital equity 
to private investors. A robust business model, government 
commitment and an interested private sector paved the way 
for international financial institutions to participate in the 
programme (ESCAP, 2018a). 

The suitability of a policy measure depends on national and 
local circumstances. ESCAP is supporting member States’ 
progress towards achieving Goal 7 by developing a tool 
for designing national energy transition roadmaps, 
including identifying investment costs and gaps. The tool 
will assist goverments to make informed policy decisions to 
transform the energy sector for achieving the 2030 Agenda 
for Sustainable Development and the Paris Agreement.
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The MPFD Policy Briefs aim at generating a forward-looking discussion among policymakers, researchers and 
other stakeholders to help forge political will and build a regional consensus on needed policy actions and 
pressing reforms. Policy Briefs are issued without formal editing. This issue was prepared by Zhenqian Huang 
(MPFD). It benefitted from inputs and comments by Tae-Yoon Kim, Olivia Chen (International Energy Agency); 
Michael Williamson, Anis Zaman (ESCAP Division of Energy); Daniel Jeongdee Lee and Kiatkanid Pongpanich 
(MPFD). For further information on this issue, please contact Hamza Ali Malik, Director, Macroeconomic Policy 
and Financing for Development Division, ESCAP (escap-mpdd@un.org). 
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