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Background and 
Introduction

Project Components and Objectives 

Asia and the Pacific is the largest and most 
diverse region of the world, with a total 
population surpassing 4.5 billion and ranging 
from countries consuming more than half of the 
global energy to small island economies. Yet, 
one-tenth of the people lack access to 
electricity. While many factors influence energy 
consumption – such as geography, climate and 
income – urbanization is a predictor of higher 
rates of energy use in Asia and the Pacific. 

Access to modern, safe and affordable energy 
is a prerequisite for human wellbeing and 
development; however, currently close to 43.7% 
of the Asia-Pacific region’s population lacks 
access to clean cooking fuels and technologies 
(85% of the regional consumption of energy 
comes from fossil fuels, and relies mainly 
on traditional biomass use such as wood 
combustion for cooking and heating). Among 
the renewables, hydropower represents the 
major share, but with the increasing technology, 
solar and wind potential has been growing 



at an exponential rate, providing diversified 
power supply to the growing population and 
industries across the region. 

Despite growing efforts by countries, 
sustainable development remains a distant 
goal, and governance of resource use requires 
recognition of the unsustainable economic 
model of development that assumes no 
ecological limits to growth.1 The Global 

1 Noij, F. (2020). Evidence-based policies for sustainable 
use of energy resources in Asia and the Pacific, United 
Nations Development Account Project Evaluation 
Report. Available at https://www.unescap.org/our-
work/energy/energy-sustainable-development/
evidence-based-policies (accessed February 2020).

Sustainable Development Goals Report, 20192 

recognized that some progress was being 
made towards SDG 7 with encouraging signs of 
improved access to electricity and gains in the 
renewable energy sector. Nevertheless, a much 
deeper, faster and more ambitious response 
is needed to combat the environmental 
related goals, with climate change being the 
most evident. Hence to unleash the social 
and economic transformations, greater 
focus is needed on the economic, social 
and environmental impacts. This requires 
cross-sectoral approaches to issues such as 
greenhouse gas emissions, which have risen 

2 Available at https://unstats.un.org/sdgs/report/2019/
The-Sustainable-Development-Goals-Report-2019.pdf.

Box 1  
Guiding questions

 ■ What has been the progress in providing access and decarbonized energy services (including in 
transport) in the Asia-Pacific region? What are the most difficult energy challenges to be addressed? 

 ■ Technology and research: Is sufficient information/evidence/data available about the co-benefits 
and trade-offs for decision-making? Where there is not, what kinds of information or access to 
science/scientists/experts are needed to better utilize synergies?

 ■ Economy and finance: What are the other impediments to integrated actions? Are there examples 
of actions that have reduced the trade-offs or increased the co-benefits between energy access and 
decarbonization? How could these be scaled up and how can support be secured from Governments, 
individuals and collective groups, business and science? 

 ■ Governance: How does the energy sector interact with other ministries, departments, sectors 
and key stakeholders to reduce trade-offs – within and outside government – to address these 
challenges and opportunities? 

 ■ Collective actions: Are there new coalitions or novel partnerships emerging to identify opportunities 
of collaboration to build on existing capacities and promote knowledge exchange to strengthen 
evidence-based policymaking in the region? 
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rapidly with the expanded use of fossil fuels, 
and the subsidies that hinder the development 
of clean energy across the regions. The need for 
sustainable data on sustainable development 
has been especially emphasized across many 
platforms. However, gaps in data remain and 
existing data are underutilized, hampering 
policymaking efforts. Low capacity to effectively 
access and utilize data on resource potential, 
reserves, production and consumption for long-
term planning in many countries increases the 
vulnerabilities of those countries and limits the 
potential for sustainable economic and social 
development.

The ESCAP project, “Evidence-based Policies 
for Sustainable Use of Energy in Asia and the 
Pacific”, has been implemented in five member 
States – Fiji, Kazakhstan, Pakistan, Thailand and 
Tonga. These countries were chosen on the basis 
of expressed need for improved data and policy 
information availability as well as requests for 
assistance in the implementation of initiatives 
and projects aimed at the sustainable use of 
natural resources. An inclusive approach has 
been taken in country selection representing 
diverse ESCAP subregions, to better enable the 
design and implementation of a project able 
to meet demands from various development 
contexts. The project focuses on identifying, 
assessing and applying existing information for 
policymaking, drawing upon the experiences 
both of the partner countries and other Asia-
Pacific countries within the framework of SDG 
7 on clean energy, aimed at: 

 ■ Improving the capacity of policymakers in 
selected countries in the Asia-Pacific region 
to review and assess the use of natural 
resources, the development challenges 
and trends through the use of a knowledge 
platform containing national and regional 
data, policy information and development 
scenarios; 

 ■ Increasing the capacity of policymakers to 
develop and implement evidence-based 
policies for the sustainable use of natural 
resources by identifying gaps and good 
practices utilizing project informational 
tools.

Portfolio Review of Each Country’s 
Priorities and National Strategies

To meet the objectives of the concrete policy-
making process to be supported by ESCAP, each 
country identified its own priorities within the 
scope of the project. 

 ■ Fiji has set a renewable energy target of 100% 
renewable energy according to the country’s 
current goal of the Nationally Determined 
Contributions (NDC) Implementation 
Roadmap 2017-2030.3 The Fiji Low Emission 
Development Strategy (LEDS) 2018-2050 
builds on existing mitigation and adaptation 
actions aimed at achieving net zero emissions 
by 2050 across all the sectors of the economy. 
Since the transport sector is responsible for 
around 47% of Fiji’s total greenhouse gas 
emissions, the Government has set a target 
for reducing its dependence on imported 
fossil fuel for transportation to around 22% 
of total final energy consumption by 2030 
(GGF, 2014). Hence, the project focused on 
the development of the electric vehicle market 
and its impact on the energy sector, in addition 
to the development of an energy knowledge 
management system to enable development 
of a clear, effective, workable and achievable 
strategies to archive and manage information 
on its renewable energy development targets 
and energy efficiency targets. These proposed 
inputs and actions can help the Government 
of Fiji in crafting the new national energy policy 

3 Available at https://cop23.com.fj/wp-content/
uploads/2018/03/FIJI-NDC-IMPLEMENTATION-
ROADMAP_LOWRES.pdf.
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as per the mitigation strategies in the energy 
sector, including transportation, electricity 
generation and transmission, and demand-
side energy efficiency.4

 ■ In Kazakhstan, the project was composed of: 
(i) integration of renewable energy into the 
energy balance using heat pump technologies 
and by identifying the potential of available 
crop residues for energy conversion in 
Kazakhstan; (ii) capacity-building activities 
of national policymakers to support the 
transition to the Green Economy through 
increasing the share of renewables in the 
energy mix (through the following solutions 
– heat pumps, solar water heating and straw), 
and implementation of respective incentive 
mechanisms using global best practices and 
reduction of greenhouse gas (GHG) emissions 
through energy transition. Hence, the project 
aims to support the transition of Kazakhstan 
to the green economy scenario, increasing the 
share of renewables in the energy mix and 
the implementation of respective incentive 
mechanisms through sharing of best practices, 
international experience and lessons learned 
through a policy and technical market studies. 

 ■ Capacity-building of policymakers, with 
particular regard to energy modelling 
techniques, is one of the priorities 
expressed by Pakistan’s Ministry of Planning, 
Development and Reforms (MOPDR). Given 
Pakistan’s NDC commitments and the vision 
set out in the Sustainable Energy for All 
(SE4all) National Action Plan, there is a need 
to integrate more quantifiable evidence 
into the country’s energy sector outlook, 
policy and planning. The project thus aims 
to advance an evidence-based policymaking 
process by (a) institutionalizing modelling 
practices through sustainable avenues and 
involvement of all relevant stakeholders 

4 Ibid.

for enhanced institutional coordination; 
and (b) gain a better understanding of the 
energy sector’s contribution to achieving 
NDC commitments.

 ■ Thailand’s mission for renewable energy 
(RE), the Energy Efficiency and Conservation 
(EEandC) project, is aimed at promoting 
increasing use of RE and at reducing energy 
demand in industry, transportation, and 
in residential and commercial buildings. 
Therefore, the project is focused on 
conducting a review and evaluation of 
Thailand’s renewable energy policy through 
an integrated total systems approach as 
well as development of a policy strategy for 
training of policymakers and technical staff. 

 ■ In Tonga, there is a lack of appropriate, 
adequately centralized and timely data, 
statistics and information to support the 
analysis and tracking capacity for achieving 
SDG 7, NDC, the Tonga Energy Road Map 
(TERM), the Tonga Energy Efficiency Master 
Plan and other energy-related targets of the 
Ministry of Meteorology, Energy, Information, 
Disaster Management, Environment, Climate 
Change and Communication (MEIDECC). 
Hence, the project is focused on improving 
data gathering, analysis and tracking capacity 
as well as developing an energy sector outlook 
to support Tonga’s future energy planning. 

The details of country-specific targets, 
components of the project and their expected 
outcomes are provided in table 1. The 
scope and approach of the project included 
identification of the data needs and information 
related to the respective assignments, 
mentioning an improved understanding of 
data management, data audit and the data 
flows between agencies, and suggesting the 
likelihood of incorporating evidence-based 
policies utilizing the Asia-Pacific Energy Portal 
(APEP). The APEP platform provides open access 
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to information with an extensive set of energy 
statistics, full-text policies and interactive 
infrastructure, in order to facilitate research, 
analysis and informed decision-making 
within the Asia-Pacific region’s energy sector.5 

The mode of project implementation included 
national and regional workshops, training, 
accompanying reports and additional activities 
based on consultations with relevant partners.

Scope of the Report and 
Implementation Framework

The project seeks to enhance the effectiveness 
of governing energy resource management 
and use by addressing factors such as data 
availability and its harmonization with policy 
frameworks, together with adequate attention 
being given to environmental impacts and the 
social dimensions of resource management, 
including gender, as well as long-term economic 
growth. Underlying issues are many, although 
three main factors are the focus of this 
project: (a) assessing current status, trends 
and future energy outlooks; (b) connecting 
resource management with broader socio-
economic growth; and (c) formulating coherent 
and comprehensive policies governing energy 
resource use. The first issue is, in large part, due 
to a lack of access to adequate information.6 

The second issue is related to how the 
environmental, social and economic 
aspects of energy resource management 
are typically isolated from each other 

5 See https://asiapacificenergy.org/
6 See Asian and Pacific Energy Forum, Plan of Action 

for the Development of Alternative and Renewable 
Energy, 2013-2020, Area for Action H, which highlights 
the need to “improve the availability, reliability and 
comparability of statistical data, including baseline, and 
policy information.

within different areas of government.7 

The third issue is related to limited capacity 
for accessing and assimilating complete 
information in a manner that enables the 
development of proactive policies according to 
trends, best-case examples and lessons learnt 
from other countries of similar development 
context. 

In the light of the aforementioned issues, this 
report draws conclusions from the country-
specific and locally-adapted activities in the 
achievement of SDG 7 as well as the subregional 
and regional exchanges in Asia and the Pacific.

To develop a rationale, the report emphasise 
four components – governance, science and 
technology (including research), economy 
and finance, and collective actions (see box) 
– in a framework to deliberate upon common 
challenges and share the lessons learnt in order 
to strengthen and institutionalize evidence-
based policymaking in Asia and Pacific (figure 
1). These components were identified as the 
key levers for exploring the transformative 
potentials of the Sustainable Development 
Agenda 2030 and to accelerate progress 
towards achieving the SDGs.8 Therefore, the 
guiding questions are formulated under each 
component of the framework used in this report, 
which are meant to derive knowledge-based 
evidence using scientific tools and assessments, 
good practices and future scenarios to bring 
a call to action for the stakeholders, providing 
an integrated pathway to streamline country-

7 See High-Level Political Forum on Sustainable 
Development, Issue Briefs, No. 5, ‘”From silos 
to integrated policymaking”, available at https://
sustainabledevelopment.un.org/content/
documents/1322HLPF_Brief_5.pdf; and the discussion 
of institutional frameworks in UN DESA, “Synthesis of 
Energy-Related Issues Highlighted In National Reports 
of Rio+20”, available at http://www.se4all.org/sites/
default/files/l/2014/02/Synthesi-repor-Energy-Issues-
National-ReportsRio20.pdf.

8 Global Sustainable Development Report 2019. 
Available at https://sustainabledevelopment.un.org/
content/documents/24797GSDR_report_2019.pdf.
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Figure 1  
Conceptual and implementation 
framework of project report
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specific efforts and targets towards achieving 
SDG 7 in Asia and the Pacific. 

Hence, the report targets the following areas:

 ■ National government officials and other 
stakeholders in order to enhance their 
understanding of policy options for improving 
sustainable use of energy by (a) utilizing 
the informational tools made available to 
them for identifying national trends across 
data and policy indicators, (b) recognizing 
opportunities for improving the sustainable 
use of resources, (c) performing research 

and analyses of existing policy approaches in 
other countries having similar development 
contexts and (d) drafting responsive policies 
governing resource development taking 
into consideration the economic, social and 
environmental aspects; and 

 ■ Enhancing regional cooperation frameworks 
and networks of national Governments and 
major stakeholders, and identifying priorities 
for regional cooperation in resource 
management, with a focus on trends and 
policy options regarding resource reserves, 
potential, production and consumption.

Background and Introduction
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Table 1  
Country specific priorities, components of the project 
and their expected outcomes

Background National policies and sub-policies- targets Approach and methodology Outcomes/deliverable
Fiji Low Energy Development Strategy 2018-2050;

Fiji National Development plan (NDP) 2017;

Fiji National Determined Contributions (NDC) roadmap 2017;

Fiji Low emissions development strategy (LEDS) 2018.

Assessment of data management in the 
energy and transport sector;

Analysing the impact of electric vehicles 
into the grid network.

An increase in capacity to assess energy 
development trends and future scenarios using 
data, policy and analytical tools;

Apply knowledge gained from information 
tools and project activities to evidence-based 
policymaking through incorporation into new 
national energy policy.

Kazakhstan National “Green Economy” strategy- Reduction of CO2 per capita by 25% 
(2030) and 40% (2050); share of renewables, 30% of generated electricity by 
2050; reduction of energy demand in the energy sector (heat and electricity), 
by 10% (2030) and 15% (2050); rehabilitation of 45% to 60% energy facilities 
(including energy facilities and industry).

Map currently available and proven best 
available technologies; policy and technical 
study of heat pumps market; agricultural 
crop residues conversion to heat; analyse 
two evidence-based practical examples.

Supporting the transition of Kazakhstan to the 
Green Economy scenario through sharing of best 
practices, international experience and lessons 
learnt for the sector development; providing 
policy recommendations including incentive 
schemes in the form of institutional support and 
financial support.

Pakistan The 2013 National Energy Policy; the Alternative and Renewable Energy Policy 
2011; 2013 National Energy Policy; 

Alternative and Renewable Energy (ARE) 2019 – Pakistan intends to have 20% 
of its generation capacity as ARE technologies by 2025 and 30% by 2030;

National Climate Change Policy 2012-comittment to UNFCC.

Dynamics of energy transition using 
scenario modelling; Life-cycle Assessment 
for Power Generations for Pakistan

Provide future energy transition pathways 
towards 2030;

Stimulate future energy demand and supply, 
focusing on green transition including the target 
on CO2 emissions, together with key policy 
and technological interventions to guide the 
transition.

Thailand Thailand 4.0: innovation, energy efficiency and energy security, known as 
Energy 4.0. Energy 4.0 aligns with SDG 7 on clean energy;

Under Thailand Integrated Energy Blueprint (TIEB) focusing on two of the five 
master plans – Power Development Plan (PDP 2018), and Alternative Energy 
Development Plant (AEDP 2015).

Review and evaluate Thailand’s Renewable 
Energy (RE) policies and their progress 
by assessing current trends of policies, 
measuring their effectiveness and 
identifying priority.

Develop policy perspectives on future 
renewable energy options and pathways 
for meeting Thailand’s RE targets and 
assess their impacts.

Proposing concrete future renewable energy 
policies, strategies and instruments across the 
energy system, and their expected outputs and 
outcomes for decision-makers.

Two reports on review of RE training policy; final 
policy recommendation for RE training for the 
Department of Alternative Energy Development 
and Efficiency (DEDE);

Update the training modules on RE for DEDE.
Tonga Achieving SDG 7; 

Nationally Determined Contribution (NDC) – reduction of line loss to 9% 
(target achieved in 2018); 

70% RE generation by 2030; sector emissions reduction target – transport, 
agricultural and waste sector; 

Tonga Energy Roadmap (TERM) – to supply 50% of electricity generation 
through RE by 2020.

Improving data collection and tracking 
capacity as well as utilizing data to develop 
energy sector projections/scenarios 
through expert-led training on energy 
forecasting.

Increased capacity to assess, forecast and track 
energy development trends and future scenarios 
using data, policy and analytical tools; apply 
knowledge gained from informational tools and 
project activities to evidence-based policymaking;

Comprehensively understand informational 
sources to monitor and evaluate energy and 
other SDG targets
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Table 1  
Country specific priorities, components of the project 
and their expected outcomes

Background National policies and sub-policies- targets Approach and methodology Outcomes/deliverable
Fiji Low Energy Development Strategy 2018-2050;

Fiji National Development plan (NDP) 2017;

Fiji National Determined Contributions (NDC) roadmap 2017;

Fiji Low emissions development strategy (LEDS) 2018.

Assessment of data management in the 
energy and transport sector;

Analysing the impact of electric vehicles 
into the grid network.

An increase in capacity to assess energy 
development trends and future scenarios using 
data, policy and analytical tools;

Apply knowledge gained from information 
tools and project activities to evidence-based 
policymaking through incorporation into new 
national energy policy.

Kazakhstan National “Green Economy” strategy- Reduction of CO2 per capita by 25% 
(2030) and 40% (2050); share of renewables, 30% of generated electricity by 
2050; reduction of energy demand in the energy sector (heat and electricity), 
by 10% (2030) and 15% (2050); rehabilitation of 45% to 60% energy facilities 
(including energy facilities and industry).

Map currently available and proven best 
available technologies; policy and technical 
study of heat pumps market; agricultural 
crop residues conversion to heat; analyse 
two evidence-based practical examples.

Supporting the transition of Kazakhstan to the 
Green Economy scenario through sharing of best 
practices, international experience and lessons 
learnt for the sector development; providing 
policy recommendations including incentive 
schemes in the form of institutional support and 
financial support.

Pakistan The 2013 National Energy Policy; the Alternative and Renewable Energy Policy 
2011; 2013 National Energy Policy; 

Alternative and Renewable Energy (ARE) 2019 – Pakistan intends to have 20% 
of its generation capacity as ARE technologies by 2025 and 30% by 2030;

National Climate Change Policy 2012-comittment to UNFCC.

Dynamics of energy transition using 
scenario modelling; Life-cycle Assessment 
for Power Generations for Pakistan

Provide future energy transition pathways 
towards 2030;

Stimulate future energy demand and supply, 
focusing on green transition including the target 
on CO2 emissions, together with key policy 
and technological interventions to guide the 
transition.

Thailand Thailand 4.0: innovation, energy efficiency and energy security, known as 
Energy 4.0. Energy 4.0 aligns with SDG 7 on clean energy;

Under Thailand Integrated Energy Blueprint (TIEB) focusing on two of the five 
master plans – Power Development Plan (PDP 2018), and Alternative Energy 
Development Plant (AEDP 2015).

Review and evaluate Thailand’s Renewable 
Energy (RE) policies and their progress 
by assessing current trends of policies, 
measuring their effectiveness and 
identifying priority.

Develop policy perspectives on future 
renewable energy options and pathways 
for meeting Thailand’s RE targets and 
assess their impacts.

Proposing concrete future renewable energy 
policies, strategies and instruments across the 
energy system, and their expected outputs and 
outcomes for decision-makers.

Two reports on review of RE training policy; final 
policy recommendation for RE training for the 
Department of Alternative Energy Development 
and Efficiency (DEDE);

Update the training modules on RE for DEDE.
Tonga Achieving SDG 7; 

Nationally Determined Contribution (NDC) – reduction of line loss to 9% 
(target achieved in 2018); 

70% RE generation by 2030; sector emissions reduction target – transport, 
agricultural and waste sector; 

Tonga Energy Roadmap (TERM) – to supply 50% of electricity generation 
through RE by 2020.

Improving data collection and tracking 
capacity as well as utilizing data to develop 
energy sector projections/scenarios 
through expert-led training on energy 
forecasting.

Increased capacity to assess, forecast and track 
energy development trends and future scenarios 
using data, policy and analytical tools; apply 
knowledge gained from informational tools and 
project activities to evidence-based policymaking;

Comprehensively understand informational 
sources to monitor and evaluate energy and 
other SDG targets
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2.1. Fiji: Energy and Transport Data 
Audit for Electrification of Transport

Fiji has set a renewable energy target of 
100% renewable energy power generation, 
according to their current goal of the NDC, 
by 2030. Fiji’s 2050 vision is to “achieve net-
zero global greenhouse gas emission by 2050, 
which reflects the long-term goal of the Paris 
Agreement to achieve carbon neutrality and a 
low emission world in the second half of the 
century. Fiji’s targets regarding its transport 
sector revolve around reducing its dependence 
on imported fossil fuel for transportation to 
around 22% of total final energy consumption 
by 2030 (Shenshaw et al., 2014) as this sector 
is responsible for around 47% of Fiji’s total 
greenhouse gas emissions. Therefore, to 
achieve SDG 7 and its own commitments under 
NDC, the Government of Fiji requires accurate 
statistics and information that are centrally 
located and available in a timely manner.

Hence, the Fiji project was composed of two 
components – (a) carrying out an “Energy 
and Transport Data Audit” of the energy 
and transport sectors, including identifying 
current data availability, data collection, flows, 
usage and an initial investigation into future 
power and transport sector data needs; (b) 
developing a localized analysis of the effects of 
electric vehicle (EV) adoption on the electricity 
grid on Viti Levu (80% of population) ,and 
costed recommendations for infrastructure 
development and infrastructure needs for 
facilitating EV adoption levels defined in the 
following LEDS scenarios:

 ■ Scenario 1 – Unconditional Business as 
Usual – EVs 20% of new cars in 2030, 20% 
of light fleet by 2050;

 ■ Scenario 2 – Conditional Business as Usual 
– EVs 70% of new cars in 2030, 100% of light 
fleet by 2050;

 ■ Scenario 3 – High Ambition – EVs 80% of new 
cars in 2030, 100% of light fleet by 2050;
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 ■ Scenario 4 – Very High Ambition – EVs 100% of 
new cars in 2030, 100% of light fleet by 2050.

Under the overall guidance of Fiji’s Ministry of 
Infrastructure and Transport (MoIT), ESCAP 
undertook this project in partnership with the 
Global Green Growth Institute (GGGI). Details 
of the results and achievements are provided 
in table 2.

2.1.1. Key Lessons 

 ■ The Government, through MoIT and the 
MOE, will have an important role to play 
in providing an enabling environment to 
support infrastructure development for the 
electrification of transport in Fiji through: 
(a) subsidizing the charging infrastructure 
(there are currently some incentives already 
available, but these may need to be changed/
increased); (b) the provision of education 
programmes for consumers and the private 
sector, and supporting development of new 
skills in the workforce through appropriate 

training institutions; and (c) supporting 
training for government and other agency 
staff involved in different aspects of the 
transition to electric land transport.

 ■ The general area of responsibility of each 
agency with regard to the data categories 
needs to be set for transport electrification 
planning. The information pyramid needs 
to be solidly based on actual data. 

 ■ It will be necessary to ensure that the 
classification and data systems are consistent 
with product categories expected from 
transport electrification, i.e., EVs suitable 
for road registration,9 spare parts such 
as propulsion battery packs and traction 
motors, commercial charging stations and 
domestic charging stations.

9 As distinct from electric golf buggies, of which there 
are already more than 2,300 in Fiji.

Component 1: 
Preliminary Review of 
Country’s Outputs – 
Planning and Capacity-
Building
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 ■ Private researchers and academics can 
also be commissioned to undertake data 
analyses. 

 ■ Transport electrification has implications 
at the highest levels of government 
policymaking. The apex of the pyramid 
represents the point at which the implications 
for Fiji’s emissions trajectory, balance of 
payments and government finances must 
be assessed. 

 ■ From an overarching policy and strategy 
perspective, MoIT should consider including 
EVs as part of its next national energy policy 
as well as consider developing a national 
strategy and action plan for electric mobility 
to guide the work for EVs in the short- to 
medium-term, including the provision of an 
overall framework for the recommendations 
made in this study. It is obvious that the safe 

disposal of batteries is already a major issue 
with HVs and would be an even greater issue 
with EVs. This makes it urgent to understand 
the numbers and lifecycle of lithium ion 
vehicle batteries in Fiji, and to develop a plan 
for their management and safe disposal. 

2.2. Kazakhstan: Review of the 
Transition to a Green Economy 
Through Increasing the Share of 
Renewable Energy in the DH Sector

2.2.1. Component I: Integration of 
renewable energy into the energy 
balance – (a) converting agricultural 
residues to bio-heat; and (b) heat pump 
technologies

Kazakhstan has one of the largest agro-based 
economies in Central Asia, with extensive 

Table 2  
Fiji Energy and transport data audit

Scope and approach Results and achievements
a. 1. Energy and Transport Data 

Audit and Assessment (data 
quality, collection, flows, 
usage and gaps) from key 
data-holding agencies.

2. Information requirements 
for electrification.

3. Data organization and 
information flows needs.

Cost and benefits of an electrified transport sector data 
framework and strategy:
 ■ Three-year indicative timeline, depending on staff 

expertise, time and budget.
 ■ Seven activities rated as high priority with the Ministry of 

Infrastructure and Transport (MoIT) (6) and the Ministry of 
Environment (MOE) (1) as leads (high level).

b. 1. Current grid infrastructure 
and situation. 

2. EV fleet projections based 
on LED scenarios.

3. Impact of EVs on the grid 
infrastructure and data 
gaps.

Viti Levu electric vehicle infrastructure requirements: 
 ■ Transport patterns base-lining and EV fleet allocation;
 ■ Electrical infrastructure uptake effects, required upgrades 

and costing.

Travel patterns, vehicle presence, EV allocation 
EV market status, technologies and standards 
infrastructure required for EVs – key areas of investment 
include: 
 ■ Household investment in smart chargers and street 

capacity; 
 ■ Government and commercial investment in charging 

infrastructure;
 ■ Utility investment in distribution, transmission and 

generation.
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crop cultivation that generates large volumes 
of agricultural residues that remain unused. 
The project found that the potential of these 
remaining and unused residue volumes was 
to convert them into bioenergy for heating, 
cooking and electricity production. The EBRD 
“Bioenergy Opportunities in the Kazakh 
Agribusiness Sector” identified the potential 
of available crop residues for energy conversion 
in Kazakhstan. Of the available total volume of 
5.1 million tonnes of dry matter crop residue, 
the largest share is from wheat (54%), sugar 
beet (30%), barley (8%) and other crops 
(8%).10 The total available volume of manure 
is approximately 1.5 million tonnes per year, a 
dry matter, with the largest share of available 
manure coming from cattle (74%), poultry (23%) 
and pigs (3%). The available part of this residue 
is 17% of total residue production. Each mid-size 
and large-scale farm/enterprise in Kazakhstan 
has the potential to utilize unused agricultural 
residues and convert them into useful energy. 
In addition, the best available technologies and 
practices for converting agricultural residue 
to bio-heat, as well as to provide practical 
examples of benefits from different proven 
technical solutions. A more detailed description 
of each technology, its inputs and outputs 
characteristics and summary of advantages 
and disadvantages is provided in the annex.

The district heating and cooling sector 
contributes 51% of the CO2 emissions in the 
entire primary energy balance, while the 
largest share of energy consumption at 47% 
is accounted for by residential and public 
buildings. This is one the reasons why energy 
efficiency and renewable energy should receive 
major attention from the environmental and 
energy sector policymakers, authorities and 
other energy business sector stakeholders. 
Hence, the project attempted to provide 
information regarding the best available 

10 The EBRD study, “Bioenergy Opportunities in the 
Kazakh Agribusiness Sector”, 2019.

technologies and practices in the heat pumping 
sector as well as to how develop Energy Policy 
further to boost the heat pumping market 
growth.11

2.2.2. Component II: Mapping the 
Currently Available and Proven Best 
Available Technologies on the Heat 
Pump Market, with Evidence-Based 
Best Available Technology Examples 
and a Comparison of Best Available 
Technologies with the Current 
Technologies Used in Kazakhstan

There are four major heat pump types on the 
market ,classified by the source of the heat: 
(a) air-to-air; (b) water source; (c) ground 
heat source; and (d) waste heat. The most 
promising areas in Kazakhstan for developing 
heat pumping technology are related to the 
residential sector, new construction of multi-
apartment buildings, during the retrofit of 
existing multi-apartment buildings, and in 
industry with excessive heat and waste heat 
available for reuse. The success of heat 
pump deployment is heavily dependent on 
the availability and financing of renewable 
programmes, cost-effectiveness and savings 
potential in Kazakhstan. However, it brings 
opportunities for expanding energy access and 
enabling clean energy development as well as 
the promotion of sustainable and economic 
development, while reducing greenhouse gases 
emissions.

2.2.3. Key Lessons

 ■ Each mid-size and large-scale farm/
enterprise in Kazakhstan has the potential 
to utilize unused agricultural residues 
and convert them into useful energy. The 
best way to demonstrate benefits and 

11  The study focuses mainly on the residential sector 
(non-industry and non-commercial application 
purposes).
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deployment opportunities for a specific farm 
is to demonstrate a conceptual solution 
for a typical farm, i. e., Concept A – biogas 
technology plus combined heat and power 
plant (CHP); and Concept B – biomass-based 
heat only boiler plants. Both conceptual 
solutions are technically feasible and 
provide a number of benefits to farmers. 
In addition, such solutions can contribute 
to the overall green energy targets of 
Kazakhstan economy.

 ■ Renewable heating and clean technologies, 
including heat pumping sector technologies, 
have the potential to make a significant 
contribution to Kazakhstan’s overall 
renewable targets and to diversification of 
the heating energy balance mix. Heat pumps 
are much more efficient than any coal or 
gas-fired system, because they transfer 
available heat from an external source 
using relatively small inputs of electrical 
energy. However, in order to achieve the 
policy targets, support mechanisms must 
be created. 

 ■ The most common policy instruments for 
promoting renewable heating development 
is the introduction of a subsidy mechanism, 
taxes and tax exemptions, soft loans, feed-
in tariffs, feed-in premiums, marketing and 
communications support mechanisms, 
and the effect of the measures12 and their 
status in Kazakhstan in the DH sector and 
renewable heating market. 

 ■ At present, Kazakhstan has very limited 
mechanisms for renewable heating 
technology, as most of the incentives are 
focused on renewable electricity. Even 
the recent regulation, the Law on Support 
of the Use of Renewable Energy Sources 
(amended), is still focused on renewable 

12 See https://www.ehpa.org/media/studies-reports/
EHPA Best Practice report/.

electricity and provides very limited 
incentives for renewable heat. In addition, 
such energy sources as air, ground and 
water are not recognized as renewable in 
the current policy framework of Kazakhstan.

2.3. Pakistan: Energy Modelling 
Capacities with a View to Achieving 
SDG 7

Although Pakistan’s GHG emissions are among 
the lowest in the world, it ranks among the 
top 10 countries mostly affected according to 
the Long-Term Climate Risk Index . The major 
contributing sectors of GHG emissions are the 
energy industry, emissions from biomass, land-
use changes and forestry, industrial processes, 
transport, burning of crops and poor waste 
disposal systems. Given the future economic 
growth and associated growth in the energy 
sector, the peaking of emissions in Pakistan 
is expected to take place far beyond the year 
2030.

The Long-range Energy Alternatives Planning 
(IPAC-LEAP) system country model13 was used 
to quantify the energy and emission scenarios 
for Pakistan. The study attempted to provide 
future energy transition pathways in Pakistan 
towards 2030, by considering significant 
determinants of population growth, income 
growth, economic development, industry 
development, technology development, 
with the target of CO2 mitigation. To identify 
Pakistan’s transition towards low carbon energy 
transition, three scenarios were developed, 

13 LEAP has the ability to automatically generate results 
as standard format energy balance reports and 
Sankey diagrams, which can give an overview of energy 
flows through a LEAP area from resources through 
each transformation module to energy demands.
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in consultation with relevant stakeholders14 
during the training sessions and seminars, 
based on which simulations were performed, 
both for energy demand and supply side: (a) 
a baseline scenario;15 (b) an NDC scenario;16 
and (c) an energy transition scenario.17 The 
simulations were done both for energy demand 
and supply side. 

Based on the scenarios in the socio-economic 
indicators used in this study, the following 
projections were made: 

 ■ With increasing population and energy use 
per capita, the primary energy demand in all 
three scenarios will increase significantly. By 
2025, primary energy demand is expected 
to reach approximately 150 million tonnes 
of oil equivalent (Mtoe);

 ■ It will be 156 Mtoe In the baseline scenario, 
146 Mtoe in the NDC scenario and 134 Mtoe 
in the energy transition scenario. This value 
in the energy transition scenario is 14% 
lower than the baseline scenario. In 2050, 
the demand will increase to 430 Mtoe, 332 
Mtoe and 263 Mtoe, respectively growing 

14 Stakeholders include relevant ministries including 
the Ministry of Planning Commission, the Ministry 
of Energy, academia, the National Energy Efficiency 
Conservation Authority, academia, representatives 
from NGOs etc.

15 Baseline/policy scenario: Includes energy policies, 
taking into account national development 
circumstances and targets, based on energy security 
consideration and local energy resource availability. 
This scenario serves as a conventional energy 
development future, based on current planning. 
Current ideas for the next five-year plan were also 
included in this scenario, while energy efficiency 
policies, renewable energy policies, and concerns 
about energy security were also covered.

16 In addition to the baseline/policy scenario, the 
commitment by Pakistan to the UNFCCC/Paris 
Agreement has been analysed in this scenario, to 
realize the targets set up in this commitment.

17 This simulation shows an energy transition pathway 
towards a low carbon and green future and the 2°C 
targets. Both the demand side and the supply side 
were analysed in the modelling of a low carbon, 
affordable and reliable energy system target.

with an ACGR of 4.13%, 3.34% and 2.73%, 
respectively.

 ■ CO2 emissions in the three scenarios are 
projected to be 1,568 Mt-CO2eq (baseline), 
1,233 Mt-CO2eq (NDC) and 961 Mt-CO2eq 
(energy transition) in 2050 (figure 8). CO2 

emissions per capita were found to be 
5.11 Mt-CO2eq in the baseline scenario, 
which is closer to the current per capita 
emission of CO2 of the biggest contributor 
(China). However, in the transition to using 
clean technologies, the emissions were 
still projected to be 3.13-ton CO2eqt, which 
could be attributed to current investment 
in coal power plants that will contribute to 
the emissions. 

2.3.3. Key Lessons

The drivers for energy transition cover all 
aspects of development in the renewable 
energy sector: policy gaps, the macroeconomic 
crisis of circular debt, improvement of 
investment flows, and meeting the Pakistan’s 
agenda for climate change towards achieving 
sustainable development goals. Based on 
the studied dynamics of Pakistan’s energy 
transition towards the commitment to the 
Paris Agreement, the following conclusions 
can be drawn:

 ■ Pakistan’s economy will maintain rapid 
growth in future and will rely on secure 
energy supply with a high growth rate, up 
to 2050. Policies are necessary to make 
the energy system supply secure as well as 
ensure low carbon or zero carbon emissions 
to support the Paris climate change targets, 
and the reduction of air pollution. Green 
energy transition is feasible and could be 
low cost for future energy development.

 ■ Pakistan is well-suited to producing 
renewable energy sources and the 
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Government has announced incentive plans 
and policies to create enabling environments 
for promoting green investments in the 
“renewable energy” sector. It plans to 
increase the share of renewable energy in 
total power generation to 30% by 2030, using 
power from wind, solar, small hydropower 
and biomass, and aims at achieving 5%-
6% of its total on-grid electricity. According 
to the new Renewable Energy Policy 2019, 
the Government has taken initiatives for 
technological advancements in the sector 
together with new financing mechanisms 
for the private sector, public sector and 
public-private partnerships, encompassing 
a distributed generation system, off-
grid solutions, Business-to-Business 
methodologies and rural energy services.

 ■ The scenario analysis shows it is easy for 
Pakistan to meet its commitments in the 
Paris Agreement, but not the global targets 
for 2°C and 1.5°C. Further analysis is needed 
to find opportunities for Pakistan to further 
reduce CO2 emissions in order to support 
global climate change targets. With the 
progress of solar power and wind power 
technology, it is possible to develop more 
solar energy, but technology development 
today requires power supply system changes 
as early as possible.

 ■ Based on the studies for renewable energy 
costs, it is expected that within two to three 
years the cost of wind and solar power 
generation could be lower than coal-fired 
power plants. There will not be much 
additional cost involved in developing wind 
and solar power generation systems.

 ■ Developing hydro-power including large and 
small hydro-power projects is one of the key 
options for Pakistan’s energy system in the 
future, and which can greatly contribute to 
rural area energy supply.

 ■ Nuclear power is another important option 
for energy system transition. With progress 
of new nuclear technology, such as third 
generation reactor development, there will 
be very high safety level and low cost, with a 
long life-span of nuclear power generation 
for more than 60 years. Thus, nuclear power 
generation could be competitive.

 ■ There are more than 10 coal-fired power 
plants under planning and development 
in Pakistan. This should be reconsidered. 
Lock-in effects of coal-fired power plants 
could potentially incur high costs in future 
CO2 mitigation, especially considering the 
1.5°C target. Most coal-fired power plants 
are collaborating with Chinese companies. 
China’s policy on investment in the Belt 
and Road Initiative is shifting to green and 
low carbon-based projects, according to 
President Xi Jinping at the Belt and Road 
Initiative Summit 2019. There is a good 
opportunity to shift from coal-fired power 
plants to other renewable energy power 
generation sources, or to nuclear power 
plants. 

2.4. Thailand: Review and Evaluation 
of the Renewable Energy Policy 
and Modelling for Future Pathways 
–Policy Recommendations for 
Renewable Energy Training and 
Curriculum Structure 

For the past decade, Thailand’s commercial 
final energy consumption has been steadily 
increasing, recording an increase of 1.91% in 
final energy consumption from 2017 to 2018 
(EPPO, 2019. Fossil fuels accounted for 75.6% 
of final energy consumption in 2018 (DEDE, 
2018). The Government of Thailand has initiated 
a series of policy measures to increase the 
rate and the scale of renewable energy and 
related technologies in the past few decades 
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with a clear vision and targets for the future. 
The latest measure, AEDP2015, sets an overall 
target of 30% of final energy consumption to 
be renewables by 2036, together with details 
aimed at several sectors and technologies. 
The cornerstone of this has been successive 
alternative energy development plans. The 
evaluation of successes and shortcomings of 
these initiatives as well as tracking the progress 
serve as a platform for devising further efforts 
to meet the set targets. In this context, the 
specific objectives of the project were to review 
and evaluate Thailand’s RE policies and their 
progress by assessing current RE trends, and 
to develop policy perspectives for the future 
pathways including their impacts on meeting 
2036 RE targets. A modest impact assessment 
of these pathways is carried out, wherever 
applicable, in terms of the environment (notably 
GHG emissions), job creation, investment needs 
and implications for the government budget. 

1. The review and evaluation of Thailand’s 
RE sector showed an increasing trend 
of RE in Thailand (from 9.95% in 2012 to 
15.48% in 2018). The targets of renewable 
energy consumption for electricity and heat 
generation including transportation, until 
now, have reached 14% of final energy 
consumption. The analysis is based on a 
thorough review of information and data 
collected from reliable sources in Thailand, 
including policies and plans, past trends, 
other relevant information, hard data and 
implementation status. Desk research, 
expert consultations, the organization 
of stakeholder workshops, support and 
information from DEDE, and modelling of 
policies and renewable energy development 
of selected sectors using the LEAP model 
contributed to this analysis. A LEAP-based18 
scenario analysis enabled the framing and 

18 The LEAP system is an integrated modelling tool 
used for energy policy analysis and climate change 
mitigation assessment.

assessing of future pathways with business-
as-usual and alternative scenarios19 that 
embedded the existing and new policy 
initiatives. Several other approaches were 
used to assess the progress of policies 
such as the Policy Effectiveness Indicator, 
Deployment Status Indicator and investment 
trends analysis. The cross-sectoral impacts 
of RE implementation are also presented 
in the form of casual feedback across the 
sectors with an Impact Loop Diagram (see 
annex). Policy lessons from other countries 
and their relevance to Thailand also served 
as useful inputs to this analysis. 

2. The review of policy, recommendations 
and roadmap for RE training curriculum 
development is one of the vital strategies 
for driving the country towards the RE 
development targets as outlined in the 
Alternative Energy Development Plan 
(AEDP2015) and the Power Development 
Plan (PDP2018) that are being managed by 
the Energy Human Resource Development 
Division (EHRDD) of DEDE through the 
capacity-building of related personnel and 
target groups. The analysis results for the 
structure and contents of 19 existed training 
courses found that they cover 7 out of 14 
types of renewable energy that have been 
included in AEDP 2015. Figure 2 shows that 
personnel trained in the renewable energy 
courses related to electricity generation 
from solar power comprised the highest 
proportion at 21.8%, which is consistent 

19 The business-as-usual scenario up to 2036 was used 
as a benchmark against which alternative scenarios 
have been developed and compared – low, medium 
and ambitious. The business-as-usual scenario 
represents the base case without any further energy 
policy intervention, included policies and trends in 
solar and wind energy, and solar floating plants, The 
alternative scenarios, on the other hand, have had 
their policy strategies increased, ranging from low 
with moderate policies, to a more aggressive medium 
scenario, and finally the ambitious scenario, which has 
a high level of renewable energy application through a 
number of policy measures.
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Figure 2  
Thailand’s renewable and alternative 
energy targets
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with the target of RE consumption in in 
2036 according to AEDP2015. However, 
the second-highest number of personnel 
comprised those who underwent related 
biogas training courses, accounting for 
11.7%, which is not consistent with the target 
of 34% of renewable energy consumption 
for electricity generation from biomass. 
Currently, no training courses related to 
electricity generation from wind and waste 
energy have been developed.

2.4.1. Key Lessons

 ■ Policies have been most effective in the 
electricity sector and for ethanol. FIT is 
a successful policy, particularly for solar 
and wind (also due to lowering costs of 
technology).

 ■ Thailand’s RE share in final energy 
consumption is still less than the world 
average (15.48% in Thailand vs. 20.5% world 
average). While all sectors are important, 
the key priority sectors are solar, wind 
(electricity), heat and biofuel.

 ■ Far reaching and long-term policies for 
the heat sector are needed. Thailand can 
also develop its own Renewable Portfolio 
Standard20 and subsequent policies to meet 
the RE obligation.

 ■ Pricing differences and tax exemptions on 
eco-cars have been successful for ethanol 
uptake.

 ■ Carbon tax, when developed, should be 
sufficiently high to encourage fuel switching. 

20 Lessons from China’s Renewable Portfolio Standard 
policy target of 15% and 20% of non-fossil energy 
sources in primary energy consumption resulted in 
increased investment in RE by 32% in 2013-2014.

This can make RE competitive with fossil 
fuels.21

 ■ Biomass heat in industry has large RE 
potentials yet little utilized in the country.
The large potential of wind and floating PV 
will contribute to renewable energy in future 
under the prevailing FIT scheme.

2.5. Tonga: Energy Data Collection 
– Processes, Challenges and 
Opportunities

Tonga’s national efforts in evidence-based 
policymaking have focused on improving data 
gathering, analysis and tracking capacity for 
achieving SDG 7, NDC, TERM and other energy-
related targets of the MEIDECC. This project 
made an effort to:

1. Carry out data collection and tracking in 
order to formulate an energy database, 
developed by APEP22 managed by ESCAP 
and the Pacific Regional Data Repository. 
It focused on the energy data collection 
landscape (processes, challenges and 
opportunities) in Tonga as well as analysis 
capacities;

21 Lessons from Sweden- introduced CO2 tax in 1991 
applied to fossil fuels that are combusted to generate 
energy, except electricity generation, resulted in a 
decrease in emissions, e.g., fossil fuel heating use has 
dropped since 1990 by 85%.

22 Includes data on energy trade, price of electricity, 
fuels, subsidies and foreign/domestic investments as a 
reflection of international needs.
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2. Review and assess the future outlook for 
achieving TERM23 as well as SDG 724 and the 
new NDC from the point of the utilization 
of actual data; and

3. Show examples of the use of the actual 
data/database for the preparation of future 
scenarios through a quantitative analysis of 
energy market in Tonga.

Based on the findings of phase 1, the following 
new scenarios were suggested and developed: 
(a) business as usual (projection based on 
past and current trends: (b) extended TERM 
scenario (set under the target of 50% RE in 
the power sector to be achieved from 2020 
to 2030), and (c the Enhanced Policy Scenario 
( set under the target of 50% RE in the power 
sector, to be achieved from 2020 to 2030}.
This includes a scenario for the transport 
sector to stabilize growth (zero growth in 
energy consumption) by 2030). It requires 
additional policy enhancement for the non-
power sector, particularly for transport, 
regarding fuel efficiency and promotion of EVs. 
The purpose is to show the usefulness of the 
data/information that has been collected and 
inputted into the Energy Balance Table, and to 

23 TERM 2010-2020 is a 10-year action plan that is 
aimed at addressing concerns on energy security 
and other national interests. According to TERM, 
“Tonga is highly dependent on imported fuels to meet 
its overall energy requirements. In 2000, when the 
last energy balance table for Tonga was compiled, 
imported petroleum products accounted for 75% of 
Tonga’s energy supply, with the other 25% coming 
from biomass and off-grid solar PV. All grid-supplied 
electricity, which accounts for more than 98% of 
electricity used in Tonga, is generated using imported 
diesel fuel”(page xi, TERM). Thus, TERM is a national 
policy response to the economy’s exposure to highly 
volatile international oil prices and risk of supply 
disruption”. 

24 Localizing the SDG7 framework to Tonga, with 
electricity and gas is at 75% and the rest mostly by 
firewood. Solar, thermal and kerosene are also used, 
but they are negligible (National Census data of 2016). 
The current renewable energy share is estimated to 
be 7%-10%, while energy intensity is at a level of 4.3 
MJ/USD (2016). Tonga should aim to achieve a 100% 
electrification rate by 2030 as well as continue its 
efforts to increase the use of renewables.

address both future RE and energy efficiency 
particularly in (a) the non-power sector, (b) oil 
products in the transport sector and (c) the 
power sector (i.e., the current TERM scenario). 
Development of these scenarios involved 
finding the relationship between variables 
of energy with social economic drivers by 
using models and simulation, an Excel Add-
In “Simple Econometric Simulation System” 
(SimpleE). Variables of scenarios on energy are 
represented by the consumption of (i) motor 
petroleum for transportation, and (ii) electric 
power by the power sector.

The progress of TERM, SDG 7 and NDC was 
assessed against the following set targets: 

1. TERM identifies a clear and quantifiable 
target of achieving 50% electricity generation 
from RE by 2020. During the early period 
of TERM’s phase 1, RE penetration in the 
power sector showed considerable progress 
from 8.9% in 2015 to a target peak of 60% in 
2020. The decline in 2018 was seen as being 
due to an unexpected increase in power 
demand. The responsible factors could be 
a rise in demand as well as climate change, 
resource potential, initial investment needs 
(financing), the impact of intermittency, 
and cots of required technology including 
the introduction of large-scale batteries 
and the expansion and modernization of 
infrastructure such as transmission and 
distribution lines. 

2. Among the indicators in the SDG 7 scenario, 
relevant local indicators include (i) the 
electrification rate, (ii) clean cooking and 
(iii) energy efficiency. In the case of the 
electrification rate, no target date has 
been set in TERM for achieving a 100% 
electrification rate. Assuming the target 
year is 2030 as per SDG 7, the prospects of 
electrification look much better as current 
electrification stands at 93%. Also, there 
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is no target for clean cooking. In Tonga, 
cooking fuels in 2016 were 64% by gas 
(LPG), 10.9% by electricity, 24.3% by solid 
biomass (wood and coconut husk), and 
0.8% by others including solar, thermal 
and kerosene. According to this study, 
the past trend of clean cooking in this 
category shows considerable improvement 
with the increased availability of gas and 
electricity, accompanied by a reduction in 
the use of traditional biomass. The energy 
efficiency target is limited to the case of 
technically measurable indicators such as 
the fuel efficiency of diesel power plants 
and transmission/distribution line losses 
(the targets have already been achieved). 
However, there is no target offset for 
energy efficiency, which can capture the 
whole energy supply and demand in Tonga. 
This is due to the lack of data, which can 
capture the whole picture of national energy 
demand and supply. 

3. Tonga’s NDC targets for the energy sector 
by 2020 are also based on TERM. However, 
the NDC sets an additional target for 2030 
to further increase the share of renewables 
to 70% in the power sector. The previous 
INDC scenario is the same as TERM. 

2.5.1. Key lessons

 ■ Based on the national, regional and 
international needs for energy, existing 
data and missing data are explored from 
the point of view of creating a database, 
based on the energy balance table of Tonga.

 ■ The data and information collected and 
produced should be centralized and 
consolidated into an online platform, e.g., a 
data portal. The same information should be 
made available on the Statistics Department 
website or alternatively a web link could be 
established.

 ■ The aggregate information on imported 
petroleum products is collected by the Inland 
Revenue Department, the Port Authority 
and the Ministry of Labour, Commerce, 
Industries and Innovations. Sometimes 
there are discrepancies in the aggregate 
information kept by various entities. The 
information gathered by the Ministry 
of Labour, Commerce, Industries and 
Innovations from the private sector entities 
focuses more on financial and economic 
information and less on energy. Changes to 
the regulations or legislation must be made 
to include more relevant energy information 
from the companies involved in petroleum 
imports and wholesales, including retail 
companies. 

 ■ With regard to the power sector, energy 
information is gathered and shared by Tonga 
Power Limited (TPL). TPL has its own home 
page to show its sales data and information. 
However, the data are not yet disaggregated 
by sector and are in the format of a report. 
Thus, the most pressing needs are perhaps 
in the validation area as well as information 
dimension and format. 

 ■ Linkages, coordination and flow of 
information (frequency and method) 
are not very clear. Legislation and policy 
development can help to speed up and 
clarify the responsibilities, type, frequency 
and restrictions on certain data. 

 ■ A centralized energy information hub has 
not been established or put into practice. 
Two prongs are proposed: (1) a National 
Hub – for all information; and (2) a Sector 
Hub – for the various sectoral Ministries. 

 ■ Information sharing, alignment and 
availability, particularly with global or 
regional data sources, are not well-
organized.

Component 1: Preliminary Review of Country’s Outputs – Planning and Capacity-Building
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Energy transition is not only essential to 
reaching SDG 7, but many of other SDGs25 

can benefit from the effects of cleaner, 
environmentally-friendly, affordable, reliable, 
sustainable and modern energy for all. These 
interlinkages could be assessed based on the 
country-specific project outcomes and possible 
impacts, providing relevance to the use of clean 
energy to support other SDGs (table 3). 

25  Regional cooperation for sustainable energy in Asia 
and the Pacific. Available at https://www.unescap.
org/publications/regional-cooperation-sustainable-
energy-asia-and-pacific.
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Component 2: 
Assessment of Progress 
Towards Achieving 
SDGs in Project 
Countries

Table 3  
Summarized results of country-specific outcome and possible 
impacts

Outcome Possible impact
 Fiji Strengthened capacity and 

knowledge for assessing 
energy development trends 
and future scenarios related 
to the electrification of the 
land transport sector.

 ■ Forecasted the impacts of 
electric vehicles on energy 
demands in Viti Levu and 
its grid infrastructure 
requirements.

 ■ Provided policy 
recommendations on 
introducing electric 
vehicles for Viti Levu 

 ■ Delivered training 
to strengthen data 
management systems of 
the energy and transport 
sector in Fiji.

 ■ Conducted a data audit of 
the energy and transport 
sectors in Fiji

 ■ Reduced dependence on fossil fuels that will 
help to reduce GHG emissions (SDG 13).

 ■ Data systems and management would be 
improved (SDG 8).

 ■ Prospects of EV upscaling in Fiji, which 
would also help in reducing the emissions 
contributing to climate change (SDG 9, 13).

 ■ The energy audit of sectors will provide a clear 
and transparent analysis of consumption 
patterns, hence improved data management 
for effective decision-making (SDG 12, SDG 9).

 ■ The fairly recent surge in the hybrid share of 
vehicles imported to Fiji provides an ideal case 
study for developing electrification policy (SDG 
13, SDG 9 and SDG 11).
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Outcome Possible impact
Kazakhstan Energy efficiency and 

renewable heat concepts 
and pilot projects have been 
implemented, combining 
energy efficiency measures 
and the introduction of 
modern renewable energy 
technologies in the market.

Renewable heating policy gives market 
stakeholders the following:

 ■ In industry, the confidence to invest first in 
R&D and develop adopted products for the 
local market as well as design technology 
solutions optimal for the local market (SDG 9).

 ■ For financing companies, heating companies 
and utilities, it provides the opportunity 
to engage with renewable heating as an 
attractive business that can generate revenue 
(SDG 8).

 ■ For consumers, it creates security of energy 
supply as well as alternative solutions to 
convectional technologies (SDG 12).

 ■ Established policies in Kazakhstan ensure 
that the Government implements general 
programmes for (a) the clean energy sector 
development and boosts a wide range of 
activities under the national energy policies, 
and (b) the development of clean energy 
concepts targeting green transition, energy 
conservation and improvements in efficiency. 
However, significant policy and economic, 
technical and market barriers still exist, which 
hinder the deployment of agricultural residues 
conversion technologies

Pakistan  ■ Meetings between 
ESCAP, the Ministry of 
Planning, Development 
and Reforms, and the 
Sustainable Development 
Policy Institute indicated 
that capacity-building of 
energy sector policymakers 
with particular regard 
to energy modelling 
techniques is one of the 
priorities, given Pakistan’s 
NDC commitments and 
the vision set out in the 
SE4all National Action Plan. 
There is a need to integrate 
more quantifiable evidence 
in the country’s energy 
sector outlook, policy and 
planning.

 ■ Training among stakeholders to increase 
capacity to assess energy development trends 
and future scenarios using data, policy and 
analytical tools, and apply knowledge gained 
from informational tools and project activities 
to evidence-based policymaking (SDG 4, 9).

 ■ Increased capacity of relevant stakeholders, 
building a research policy interface for 
improved coordination and towards 
developing clean energy transition pathways 
(SDG 17).

 ■ Based on the simulated energy demand 
and supply in Pakistan, focusing on green 
transition pathways, policy recommendations 
were made for the relevant ministries with key 
priority actions to be taken (SDG 9, 7, 8).

Towards Better Evidence-Based Policy Making
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Outcome Possible impact
Thailand  ■ According to Thailand’s 

PDP 2018, as renewable 
energy is promoted and 
fossil fuel replaced by RE in 
the future, CO2 emissions 
per kWh is expected to 
reduce gradually. For heat 
sector, we assumed that 
renewable sources of heat 
replace coal. Biofuels can 
be considered as carbon- 
neutral fuels as they do not 
result in a net increase in 
atmospheric greenhouse 
gases.

 ■ The project outcome 
and analysis show that 
jobs created range from 
approximately 29,000 jobs 
in business-as-usual to 
96,000 under the ambitious 
scenario by 2036.

 ■ Air pollution quantification 
is done using emission 
factors for different 
pollutants. This study 
quantifies air pollution 
for PM2.5 as this is a key 
pollution issue in Thailand.

 ■ National and international 
networking on renewable 
energy development.

 ■ Emission reduction in GHG emissions from 
renewable energy: From the analysis, the 
emission reductions in the business-as-usual 
scenario will be 59.18 Mt CO2 in 2036. The 
emission reductions in 2036 in the alternate 
scenarios are 71.1 Mt CO2, 88.7 Mt CO2 and 
116.9 MtCO2 for low, medium and ambitious 
scenarios, respectively. The highest potential 
for GHG emission reduction is in the biomass 
heat sector, reducing up to 98 Mt CO2 in 
2036 in the ambitious scenario, due to coal 
replacement. The avoided emissions would 
progressively increase over the years due to 
higher penetration of RE in all of the scenarios 
(SDG 13).

 ■ Work on training policy would lead to 
improvements in human capital, e.g., the 
highest number of jobs will be created in the 
biodiesel sector in the ambitious scenario, 
which indicates great job creation potential in 
the renewable market (SDG 8).

 ■ Similarly, the EV target of 1.2 million vehicles 
by 2036 would result in PM2.5 emission 
reduction of up to 0.01113 kt. Avoided PM2.5 
by solar heater through the displacement 
of electricity in residential and commercial 
buildings is estimated to be insignificant 
across all scenarios (SDG 11 and 13).

 ■ Strengthening the technical assistance 
networks with (a) educational institutions and 
international organizations, (b) civil society 
networks and entrepreneurial networks, (c) 
energy community volunteers, (d) renewable 
energy training with ASEAN members and (e) 
energy provincial office activities (SDG 4, 7 and 
8).

Tonga Policymakers were trained 
on data collection, tracking 
and analysis, and introduced 
to key concepts and tools 
for energy modelling using 
econometric tools – an Excel 
Add-In “Simple Econometric 
Simulation System” (SimpleE).
Addressed both renewable 
and energy efficiency in the 
future of non-power sector, 
particularly (a) oil products 
in the transport sector and 
(a) power sector (i.e., current 
TERM scenario).

 ■ Contribution to a stronger ‘evidence-base’ for 
policymaking and sustained inter-ministerial 
coordination by bringing together relevant 
Ministries as well as other stakeholders.

 ■ Expected to enhance the importance of the 
transport sector in overall energy supply and 
demand (SDG 11 and 13).

 ■ Scope for more international support to Pacific 
countries (SDG 17).

 ■ Higher interest in working on energy statistics, 
especially with international organizations, 
e.g., IEA and SPC (SDG 17).

 ■ The Importance and utilization of “evidence-
based data” was demonstrated, using the 
concept of an energy balance table (SDGs 8 
and 17).

Component 2: Assessment of Progress Towards Achieving SDGs in Project Countries
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Based on the country-specific projects and 
outcomes, it is clear that the transition 
to sustainable energy in the Asia-Pacific 

region has already begun; adapting to the new 
reality requires transition to innovative policies, 
system thinking and advanced business models. 
The projects helped the targeted countries to 
highlight the priority areas that will be improved 
by policymakers: making the transition to a 
clean energy and green economy, increasing 
the share of renewables in the energy mix, 
the implementation of respective incentive 
mechanisms using global best practices, and 
the reduction of GHG emissions through an 
energy transition. However, there are common 
challenges and lessons to be learnt, which could 
be rightly assessed under the four components 
of the implementation framework of this final 
report (table 5). 

4.1. Recommendations for 
Policymakers

Globally the energy debate is framed by different 
aspects such as cost, energy security, climate 
change, job creation, economic development 
among others. Considering the urgency for 
dealing with climate change, both opportunities 
and challenges exist that are related to 
institutional framework and governance 
structure of countries in the Asia-Pacific region. 
There is a clear need to strengthen policy 
frameworks and set more ambitious targets. 
Building on the assessment of key findings and 
messages from country-specific case studies by 
this project, the following recommendations 
could be made, which might be of interest to 
decision-makers to explore additional avenues 
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that require further scrutiny for their feasibility, 
considering other relevant factors.26 

4.  Data needs and gaps

 ■ To enable the proliferation of climate 
control and clean energy technologies 
on a scale and at the pace needed for 
achieving SDG 7, it will be necessary 
to put in place a systemic approach to 
innovation that covers the complete 
technology lifecycle, including research 
and development, demonstration, 
deployment and commercialization. 

 ■ To improve the reliability of data, a 
similar arrangement of data collection 

26 It is important to note that the lessons learnt from 
each country may not be applicable across all 53 
member States. The relevance is dependent on the 
political, economic, social and climatic factors that 
should be considered in terms of implementing one 
success story by another country. For example, the 
experience of Fiji and Tonga might be more relevant 
for Pacific island States and Kazakhstan for Central 
Asia where there are similar climatic conditions. 

from private companies should also 
be explored. Further, some data sets 
– probably due to less reliability (or the 
use of a bottom-up approach, which is 
not wrong) – can be slightly misleading, 
especially in the residential and transport 
sectors. Together with using a bottom-up 
approach, some consideration should 
also be given to tracking and credibility 
of the reports by such companies. At 
least both approaches should be in line.

 ■ A  c o u n t r y - s p e c i f i c  n a t i o n a l 
communication web portal should be 
created that will enable all the energy 
stakeholders to be contacted easily such 
as, for example, a centralized energy 
information hub. This may include 
constant upgrading of the models 
that will not only track progress, but 
also constantly provide insights and 
suggestions to each stakeholder about 
what is happening in his/her sector/

Assessment of Progress 
Towards Sustainable 
Use of Energy in Asia 
and the Pacific: Joint 
Challenges and Lessons 
Learnt
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subsector. Further, it should include 
large databases.

 ■ Availability of indicators such as total 
final energy consumption and energy 
intensity, in line with international 
standards, can further support evidence-
based policymaking but will require 
additional capacities. Going forward, 
policymakers can utilize the database, 
which captures the flows from supply 
to demand by type of energy and 

consumers. This could be done by 
tracking the progress of countries with 
an international scenario. It does not 
require a very large amount of work, 
merely shifting data from one database 
(global model) to another database (e.g., 
Pakistan model). This would give a clear 
idea of energy and financial leaks of the 
country, and the identification of sectors/
subsectors that are falling behind the 
expected targets.

Table 4  
Joint challenges and lessons learnt towards achieving SDG 7

Components Joint challenges Lessons learnt
Governance Political commitment is the biggest hindrance to improving the policy 

framework for the energy sector. There is a lack of integrated institutional 
framework for national energy performances of each country. 

Lack of mandatory regional plans for energy efficiency,

 ■ For evidence-based policymaking, one of the most critical prerequisites is the 
institutionalization of data collection and the supporting framework to strengthen 
the coordination of relevant stakeholders and introduce interconnected or integrated 
policy framework for better understanding among decision-makers and encourage 
implementation.

 ■ The stakeholder roles should be more clearly defined for energy efficiency measures, 
which require a much more coordinated and accelerated effort to have an impact on the 
sustainable use of energy.

 ■ Bolder decisions are needed in all the sectors of energy end-use, such as a level playing 
field role in removing fossil fuel subsidies, aligning national, provincial policies, and linking 
renewable and energy efficiency.

Science and 
technology

Knowledge gaps exist in technology facilitation and transfers of know-how 
in these areas. 

Limited research and laboratory investigations have been made for the 
sector.

The institutionalization of data collection has yet to be realized for ensuring 
periodical updating and improvement of the database.

 ■ Solar photovoltaics (PV) and wind are the mainstream options in the power sector in the 
project countries of Asia and the Pacific. However, penetration by renewable energy in the 
heating, cooling and transport sectors remains persistently low. 

 ■ Periodic reviews of policies and measures for changes in RE sectors are significant, such as 
solar and wind, due to the declining cost of technologies, technology evolution and rapid 
adoption rates. 

 ■ Progress in the electricity sector must extend to transportation and heating to meet an 
ambitious renewable energy target in all countries. 

 ■ The European Union and Asian countries do have experience on the deployment of clean 
energy, heat pumping sector solutions and the successful aspects in implementation of 
initiatives and improvements that should be replicated in terms of technology transfer 
through cooperation (Thailand’s project is an example).

 ■ Investments focused on biomass and agricultural residues utilization, biogas technologies. 
Waste to energy conversion technologies, different types of wastes (municipal as well as 
industrial), and affordable technologies could speed up the adoption of sustainable use of 
energy resources.

 ■ Promoting research and development in biofuels. The biofuels sector would benefit greatly 
from R&D on ethanol as well as biodiesel use, especially to support increasing production 
capacity from feedstocks and a system of forecasting yields in order to ensure supply 
stability in moving to a higher blending rate from demand side. 

 ■ More concerted efforts in the form of educational programmes and scientific training would 
be helpful in improving an understanding of the significance of clean energy in all consumer 
sectors. 

Towards Better Evidence-Based Policy Making
Synthesis report on the lessons learnt and best practices in the energy sector of Asia-Pacific

28



5. Economic development

 ■ Addressing administrative bottlenecks. 
Providing licensing and regulatory clarity 
for all potential sector players could 
address the administrative bottlenecks 
associated with the development of 
sustainable energy use in Asia and the 
Pacific. Governments should help by (a) 
building internal and external markets 
for renewable energy sources through 
the provision of incentives, (b) de-risking 

investments by strengthening capacities, 
(c) introducing “one stop solutions” 
to administerial and infrastructural 
bottlenecks, and (d) introducing 
technology performance standards. 

 ■ Creation of an enabling environment. 
Policymakers should help to promote 
climate control and clean energy 
technology by increasing public-sector 
spending and engagement of the private 
sector in building an entrepreneurship 

Table 4  
Joint challenges and lessons learnt towards achieving SDG 7

Components Joint challenges Lessons learnt
Governance Political commitment is the biggest hindrance to improving the policy 

framework for the energy sector. There is a lack of integrated institutional 
framework for national energy performances of each country. 

Lack of mandatory regional plans for energy efficiency,

 ■ For evidence-based policymaking, one of the most critical prerequisites is the 
institutionalization of data collection and the supporting framework to strengthen 
the coordination of relevant stakeholders and introduce interconnected or integrated 
policy framework for better understanding among decision-makers and encourage 
implementation.

 ■ The stakeholder roles should be more clearly defined for energy efficiency measures, 
which require a much more coordinated and accelerated effort to have an impact on the 
sustainable use of energy.

 ■ Bolder decisions are needed in all the sectors of energy end-use, such as a level playing 
field role in removing fossil fuel subsidies, aligning national, provincial policies, and linking 
renewable and energy efficiency.

Science and 
technology

Knowledge gaps exist in technology facilitation and transfers of know-how 
in these areas. 

Limited research and laboratory investigations have been made for the 
sector.

The institutionalization of data collection has yet to be realized for ensuring 
periodical updating and improvement of the database.

 ■ Solar photovoltaics (PV) and wind are the mainstream options in the power sector in the 
project countries of Asia and the Pacific. However, penetration by renewable energy in the 
heating, cooling and transport sectors remains persistently low. 

 ■ Periodic reviews of policies and measures for changes in RE sectors are significant, such as 
solar and wind, due to the declining cost of technologies, technology evolution and rapid 
adoption rates. 

 ■ Progress in the electricity sector must extend to transportation and heating to meet an 
ambitious renewable energy target in all countries. 

 ■ The European Union and Asian countries do have experience on the deployment of clean 
energy, heat pumping sector solutions and the successful aspects in implementation of 
initiatives and improvements that should be replicated in terms of technology transfer 
through cooperation (Thailand’s project is an example).

 ■ Investments focused on biomass and agricultural residues utilization, biogas technologies. 
Waste to energy conversion technologies, different types of wastes (municipal as well as 
industrial), and affordable technologies could speed up the adoption of sustainable use of 
energy resources.

 ■ Promoting research and development in biofuels. The biofuels sector would benefit greatly 
from R&D on ethanol as well as biodiesel use, especially to support increasing production 
capacity from feedstocks and a system of forecasting yields in order to ensure supply 
stability in moving to a higher blending rate from demand side. 

 ■ More concerted efforts in the form of educational programmes and scientific training would 
be helpful in improving an understanding of the significance of clean energy in all consumer 
sectors. 
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ecosystem, such as incubators and 
accelerator programmes that provide 
support for market development, 
technology and knowledge development.

 ■ Developing a periodic review system 
of policies and measures for making 
flexible efforts to promote sectors of 
heat and biofuels together the with 
many RE sectors, such as solar and 
wind, where the changes are very rapid 
(due to declining cost of technologies, 
technology evolution and rapid adoption 
rates). 

 ■ A transition model must be produced 
to depict what would be the required 
investment for reaching a particular 
outlook. For example, meeting an energy 
efficient scenario might look affordable 

after a particular time frame. However, 
it would require a significant energy 
investment in the current or any other 
modelling year. Even in most global 
energy outlooks, a model incorporates 
energy investments that will be required 
in the future for any particular country 
(e.g., IEA outlooks). Further, business 
plans for reaching a particular output are 
also dependent on economic or financial 
models. These aspects are critical to 
energy assessments of countries and 
their cost parameters associated with 
modelling scenarios. For example, for 
a country like Pakistan with a relatively 
deficient energy sector, the worry of 
long-term environmental sustainability is 
often overshadowed by more immediate 
concerns about energy affordability, 
which was missing in the study.

Components Joint challenges Lessons learnt
Economy and 
finance

Limited financial support schemes for technology deployment and pilots.

Green tariff and green tariff guarantee levels are not sufficient to cover 
investment costs.

A lack of financial resources to needed investments

Administrative efficiency and transaction costs have to be addressed 
together with hidden costs that are involved.

 ■ Making a transition to a world that uses cleaner forms of energy is only achievable if policies 
and regulatory frameworks set the right market rules. 

 ■ Engaging in the transition towards clean energy and SDG 7 means developing evidence 
about the status of policies, the energy market, dispelling myths about huge costs of 
renewables, highlighting the environmental and social implications of fossil fuels, and 
diverting resources for inequitable use of funds on fossil fuel-based energy to investments 
in clean energy, and health or education subsidies. 

 ■ Cities and municipalities of States should invest public funds in renewable energy 
and energy efficiency measures, which could prompt other stakeholders and national 
Governments to support the transition. 

 ■ Incentive programmes to provide grants and loan guarantees for energy efficiency 
programs are valuable. 

Collective actions A lack of coordinated and accelerated efforts by all stakeholders in making 
progress towards the country specific targets.

A lack of opportunities to discuss and learn from policymakers from other 
countries.

 ■ Energy transition requires reducing demand, i.e., using energy more efficiently from 
renewable sources. Energy consumers can make wiser decisions and more informed 
choices in efforts to decarbonize, such as buying EVs, using public transport, changing to 
clean energy systems such as heat pumps instead of gas boilers. 

 ■ Collective efforts and initiatives for technological advancements are needed in the sector, 
together with new financing mechanisms for the private and public sectors and public-
private partnerships, encompassing a distributed generation system, off-grid solutions, 
business-to-business methodologies and rural energy services.

 ■ The engagement of CSOs plays a crucial role in supporting transition towards cleaner 
energy technologies. 

 ■ The engagement of the public can put pressure on policymakers with regard to the 
sustainable use of energy in the urgent need for climate control a well as raising their 
support for the transition towards renewables.

Towards Better Evidence-Based Policy Making
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6.  Capacity-building

 ■ Encourage entrepreneur ecosystems 
to foster partnerships by accelerating 
technology demonstrations, deployment 
and diffusion, while creating an enabling 
environment to transform innovations into 
marketable products and services that are 
tailored to meet specific needs of developing 
countries.

 ■ Training on modelling through well-designed 
and well-executed programmes that foster 
skill improvement and retention, promote 
the use of different modelling tools and 
equipment, and other resources that 
enhance capacities to integrate advanced 
evidence-based practices in energy policy 
development 

 ■ The core of such institutionalization is 
centralization of energy data collection 

and maintenance. Hence, a framework 
that supports the institutionalization of data 
collection/database system will need to be 
followed by capacity-building and adopting 
relevant practices in the utilization of such 
data in order to support energy sector 
planning in Asia-Pacific region countries.

7. Funding and partnerships

 ■ Strengthening regional cooperation in 
sustainable energy development could help 
countries in the creation process. This may 
include promoting public-private dialogue to 
encourage investment partnerships across 
the region. 

 ■ Partnerships should move towards long-
term programmatic approaches and 
away from ad hoc short-term projects. 
Sustainability of partnership impacts could 
be ensured through the creation of networks 

Components Joint challenges Lessons learnt
Economy and 
finance

Limited financial support schemes for technology deployment and pilots.

Green tariff and green tariff guarantee levels are not sufficient to cover 
investment costs.

A lack of financial resources to needed investments

Administrative efficiency and transaction costs have to be addressed 
together with hidden costs that are involved.

 ■ Making a transition to a world that uses cleaner forms of energy is only achievable if policies 
and regulatory frameworks set the right market rules. 

 ■ Engaging in the transition towards clean energy and SDG 7 means developing evidence 
about the status of policies, the energy market, dispelling myths about huge costs of 
renewables, highlighting the environmental and social implications of fossil fuels, and 
diverting resources for inequitable use of funds on fossil fuel-based energy to investments 
in clean energy, and health or education subsidies. 

 ■ Cities and municipalities of States should invest public funds in renewable energy 
and energy efficiency measures, which could prompt other stakeholders and national 
Governments to support the transition. 

 ■ Incentive programmes to provide grants and loan guarantees for energy efficiency 
programs are valuable. 

Collective actions A lack of coordinated and accelerated efforts by all stakeholders in making 
progress towards the country specific targets.

A lack of opportunities to discuss and learn from policymakers from other 
countries.

 ■ Energy transition requires reducing demand, i.e., using energy more efficiently from 
renewable sources. Energy consumers can make wiser decisions and more informed 
choices in efforts to decarbonize, such as buying EVs, using public transport, changing to 
clean energy systems such as heat pumps instead of gas boilers. 

 ■ Collective efforts and initiatives for technological advancements are needed in the sector, 
together with new financing mechanisms for the private and public sectors and public-
private partnerships, encompassing a distributed generation system, off-grid solutions, 
business-to-business methodologies and rural energy services.

 ■ The engagement of CSOs plays a crucial role in supporting transition towards cleaner 
energy technologies. 

 ■ The engagement of the public can put pressure on policymakers with regard to the 
sustainable use of energy in the urgent need for climate control a well as raising their 
support for the transition towards renewables.
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and knowledge hubs that would continue 
operating beyond the end of a programme 
or a project. This would enable actors to 
share knowledge, information and resources 
and improve coordination.

 ■ Furthermore, partnerships should facilitate 
investment in local clean technology value 
chains as well as private sector engagement 
on all sides of the partnership.

8. Technology transfer

 ■ A significant gap in technology use between 
developing and developed countries exists. 
In countries like Pakistan, efficiency losses 
are larger compared to countries with even 
similar demographics, which should be 
taken in to consideration.

 ■ The development and uptake of renewable 
energy and energy efficiency technologies 
are being increasingly spearheaded through 
South-South and triangular cooperation as 
well as other regional initiatives to foster 
research, technology and innovation, and 
the exchange of knowledge, skills and 
resources between various stakeholders 
at the local, national and regional levels.

 ■ Fostering partnerships to enable 
endogenous development, production and 
uptake of technology solutions should be 
emphasized. This could be done through 
joint research and development activities 
as well as by introducing business models 
to expedite the uptake of technologies, for 
example, by establishing local renewable 
energy and energy efficiency technology 
demonstrations, testing and training centres. 

 ■ Close collaboration of industry, science 
and politics should be fostered in moving 
towards an innovative energy transition for 
more sustainable industrial development 
that also recognizes energy security needs.

4.2. Role of ESCAP in Facilitating the 
Uptake of Policy Recommendations

 ■ For evidence-based policymaking, one of 
the most critical prerequisites is alignment 
of data collection at the national level 
within the SDG framework. This will require 
coordination across a host of government 
institutions. ESCAP could offer lessons from 
the region on this issue. 

 ■ For country-specific projects, it may be 
advisable to seek assistance from local 
technical consultants for training purposes, 
as they may have more access to the right 
data and resources.

 ■ Additional training should be conducted 
for parliamentarians on capacity-building.

 ■ Although renewable energy production in 
developing countries is rising sharply, it still 
needs more work on landed finance, access 
and efficiency.

 ■ Development of institutional arrangements 
is needed so that it provides private and 
institutional investors’ confidence in long-
term commitment, aligned with the Asia-
Pasic charter and legislative framework.

 ■ Develop regional renewable strategy by 
joining common programs and cooperation 
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initiatives in agricultural for energy security 
may be helpful to have an impact in terms of 
sustainable livelihoods, poverty reduction, 
skill development and socio-economic 
prosperity (linking SDG7 to others SDGs).27

 ■ Partnerships for creating and improving an 
enabling environment for renewable energy, 
energy efficiency and energy services need 
to be put in place. ESCAP could continue 
contributing to transforming the energy 

27 Regional cooperation makes investments more 
attractive by bundling many smaller projects into a few 
larger ones and de-risking investments by developing 
regional policies, targets and standards.

system by empowering stakeholders 
in developing countries to create and 
improve enabling environments for locally 
developed and owned innovative solutions. 
Furthermore, engaging citizens and the 
private sector must be considered for 
ensuring that local needs and circumstances 
as well as investment risks.

 ■ Ensure technology cooperation is designed 
around country specific priorities and needs.
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Annexes

A1. Policy Recommendations for Fiji

 ■ Exempt VAT/Import Duty on enabling technologies and charging infrastructure.
 ■ Create an EV register and regularly publish uptake statistics.
 ■ Establish a Voluntary Electric Vehicle User Database and Charger Locations Resource.
 ■ Review Fiji’s electricity tariff for revenue raising. 
 ■ Adopt the Australian/New Zealand electric vehicle safety and charging-related standards.
 ■ Education programmes.
 ■ Time-of-use Tariffs. 
 ■ Future proof charging by regulating parking development.
 ■ EFL to regularly publish more extensive electricity usage statistics.
 ■ Government/donor-funded initial EV charger installations
 ■ Consider EV uptake on grid and distribution planning users – early adopters of EVs to have 

appropriate technical requirements: Middle class, commercial fleets.
 ■ Smart meters for customers.
 ■ EFL to consider cluster effects for new infrastructure developments.
 ■ Public charging station initiatives (airports, CBDs).

A2. Policy Recommendations for Kazakhstan

Policy measure Benefits

Kazakhstan will prepare the DH sector 
development strategy with a focus not 
only on the sector generally, but also clean 
and renewable technology deployment.

 ■ Sets comprehensive overview of the benefits 
and challenges in the sector.

 ■ Energy strategy links the benefits of the 
district energy and broad policy targets.

 ■ National level strategy should recognize 
and promote clean energy technologies and 
solutions.

Kazakhstan should establish an agency 
that would be responsible for the state 
policy in the DH sector.

Focus on the sector development programmes 
exclusively for the DH sector.

Kazakhstan will prepare heating supply 
and distribution regulations in addition 
to generation regulations.

 ■ Sets clearer relationship framework for the 
different DH market systems.

 ■ Clear responsive areas for consumers, 
suppliers, distributors and generators.

Stakeholder roles should be more defined 
in the state for energy efficiency measures 
in DH sector.

Introduction of more interconnected policy framework 
sets pressure on implementing EE programmes more 
actively.

Renewable energy requirements should 
appear in the DH sector.

Ensures synergy between the National RES targets and 
the targets set for the DH sector in RES.

Renewable energy definition should be 
expanded.

Increases development of innovative renewable 
heating technologies introduction and deployment.
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Policy measure Benefits

Set a regulation that would support and 
prioritize CHP technology as energy-
efficient technology.

Ensures more efficient production of DH; alternative 
renewable fuels could be considered as alternative 
fuel to convectional ones.

Establish a framework for reliable 
information of the actual condition of 
the DH assets, utilities performance and 
operational indicators of the sector.

Ensures synergy between the National RES targets and 
targets set for the DH sector in RES.

Analytics of heat consumption by the 
actual consumers should be collected.

 ■ Smart metering for population 
should be further improved.

 ■ Smarter software solutions 
should be introduced for billing 
and payment collection.

 ■ Metering enables awareness of consumer 
behaviour and increases willingness to save 
energy.

 ■ Consumer services quality increases.
 ■ Billing and payment collection increases.

Set mandatory regional plans for energy 
efficiency.

Ensures more efficient production of the DH.

Establish a framework for reliable 
information of the actual condition of 
the DH assets, utilities performance and 
operational indicators of the sector.

 ■ Enables long-term planning and introduction 
of rehabilitation programme.

 ■ Enables corporate performance 
improvements.

 ■ Enables identification of capacity-building 
needs.

Set mandatory regional plans for energy 
efficiency.

Ensures more efficient production of the DH and puts 
more responsibility on stakeholders.

Create investment incentives to support 
the DH sector.

Helps to boost investments in rehabilitation and 
construction of new facilities.

Set tariff policy to ensure cost recovery 
levels of DH energy.

Helps to boost investments in rehabilitation.

Set regulations that will support 
participation of private businesses in the 
DH sector.

Increases business competitiveness.

Revise design and construction norms 
that are outdated.

Ensures implementation of best available practices.

Investments focused on biomass and 
agricultural residues utilisation, biogas 
technologies,

Create additional investment at governmental level to 
boost various national renewable energy programmes.

Establish incentive programmes that 
provide grants and loan guarantees for 
biomass/biogas projects and energy 
efficiency programmes.

Dedicated specifically to agricultural sector 
stakeholders.
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Policy measure Benefits

Create specialized sustainable agriculture 
programmes with clean energy/waste 
minimization targets. Typical large/
medium farms with livestock and/or crop 
fields have sufficient unused volumes of 
residues that could be converted to useful 
energy and cover from 50% to 70% of its 
electricity demand, and a large share of 
its heating/process heat demand.

 ■ Motivate farms to convert their heating 
and power systems to use agricultural 
residues, biomass, rather than fossil fuels. 
Increase knowledge exchange that offers the 
opportunity to speed up the clean energy 
deployment progress at national and regional 
levels, by sharing best practices and trainings 
in the region.

Strengthen regional cooperation in the sustainable 
agriculture sector with targets to: 

 ■ Strengthen policy analysis and feasibility 
studies to align with the Kazakhstan Green 
Economy targets and overall regional policy, 
including the agricultural sector, within the 
scope of the framework;

 ■ Develop a national renewable strategy so that 
it addresses links in ongoing regional and 
subregional initiatives, by joining common 
programmes and cooperation initiatives in the 
agricultural sector;

 ■ Establish clear linkages of the renewable 
energy policy, strategy and action plan with 
other sectors, especially the agricultural 
sector, energy efficiency sector and overall 
Green Economy targets;

 ■ Develop institutional arrangements with 
inclusion of agricultural sector stakeholders, 
so that private and institutional investors’ 
confidence is created in a long-term 
commitment, aligned with the Asia-Pasic 
Charter and legislative framework;

 ■ Promote public-private dialogue to encourage 
investment partnerships at the regional level 
in the agricultural sector.

A3. Policy Recommendations for Pakistan

Based on the aforementioned results and to facilitate development in order to achieve 30% 
renewable energy (in the energy mix by 2030 including 30% hydro, ultimately constituting the next 
steps using 100% renewable energy), the following recommendations are made together with 
concrete proposed actions (PA) for the relevant stakeholders: 

 ■ There is an urgent need to ensure that any new investment in infrastructure supports the 
climate the climate agenda along with fostering economic development. These short-term 
costs for low carbon energy transition will just be a fraction of the total infrastructure cost. 
Hence, new sources need to be mobilized. 

 ■ International collaboration to promote energy transition is important. Low carbon and 
green principal should be set up for international investment. Some additional cost/
investment for renewable energy and nuclear could be supported by international 
financial support.
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 ■ There is a need to consider the taxation beyond energy alone. Carbon transition is 
generally slowed down due to some tax expenditures and low prices. However, other 
tax provisions such as property taxes and other corporate tax provisions may encourage 
better carbon-intensive choices.

 ■ Address the potential skill gaps through education, training schemes and labour market 
policies. Rather than following a separate model from each organization/department, 
any decision-making should be based on a proper integrated energy model that provides 
a complete large-scale outlook. Pakistan previously had two integrated energy plans, 
but due to the lack of co-ordination both of them were later shelved. Hence, a proper 
integration among different departments for policymaking will be required.

 ■ In order to make the transition, a development strategy on energy transition is essential to 
guide the transition. With the development strategy, every five-year plan and other energy 
policies and climate change policies could follow the strategy. In the process to energy 
transition, the policies should also be designed to support Pakistan’s SDGs. There are very 
close links between energy transition and SDGs.

Proposed Actions (PA) 

PA 1: Assigning accountability for achieving the policy to a single entity – there is a need to better 
coordinate energy policy and programmes among the various government entities responsible.

PA 2: Hydropower integration into the renewable energy policy can be optimized to Pakistan’s 
overall energy mix. However, this would need further development in the grid systems in terms of 
capacity, reliability and transmission.

PA 3: Attractive investments to support local manufacturing and assembling of renewable energy 
technologies must be provided.

PA 4: Sovereign guarantees are needed to allow an adequate enabling environment for investors. 
Also, developing open and transparent capital markets to allow financing of renewable energy 
requires a conducive policy to create viable competitive markets.

PA 5: Develop a knowledge-based management framework to support the development of innovative 
models of energy, addressing energy and climate change issues on local, regional and global scales. 
PA 6: Distributed generation should be used to empower local communities and make socio-
economic benefits and participatory opportunities available to them. 

PA 7: Given that infrastructure development and country risks differ by country, risk premiums for 
renewable energy projects need to be priced as per Pakistan’s country risk and individual project risk. 
PA 8: Capacity-building and training programmes to address the gaps in human resources as well 
as technical engineers and experts should be created.

PA 9: Modern energy services should be extended to the grid together with distributed generation 
and rural electrification. There should also be a regional trade in clean energy 

PA 10: Noting the expectation of low gas reserves in ~15 years, a long-term transition plan for gas-
reliant industries may be helpful as part of the broader energy policy.

PA 11: Strict regulations and monitoring in terms of Environmental Impact Assessments and Strategic 
Environmental Impact Assessments.

PA 12: Adopt state-of-the-art coal technologies and ensuring that all new coal generators are carbon 
capture-ready. The key reasons why the private sector shies away from investing in new green 
technology is that the existing energy supply chain suffers from circular debt.

Annexes

39



A4. Policy Recommendations for Thailand

 ■ Review the effectiveness of the current net billing rate, given its low uptake, and consider 
expanding solar rooftop PV programmes to the commercial sector. Rooftop solar PV 
has a tremendous potential in Thailand. Slow update in the residential sector, despite 
promotional policies, is evident. Self- consumption schemes are increasingly becoming 
profitable for the commercial sector as the high Net Present Value (NPV) of self- 
consumption from PV might make it economically attractive for commercial buildings 
to invest in rooftop PVs. Promotion of mandatory rooftop installation of solar PV in the 
commercial sector can result in large additional installed capacity. Such a scheme could 
accelerate the installation of rooftop PVs in Thailand. 

 ■ Addressing administrative bottlenecks. Providing licensing and regulatory clarity for all 
potential sector players could address the administrative bottlenecks associated with 
PPAs. A practical solution already under discussion (but which requires further support, 
including coordination and communication between relevant entities) is the establishment 
of a ‘one-stop-solution/service’ under the Electricity Regulatory Commission (ERC) for 
licensing and permitting of new power plants and for PPA applications, which could, in 
practice, allow for more streamlined and transparent processes. Efforts are also needed to 
create understanding and reduce hidden costs in the residential sector.

 ■ Far reaching and long-term policies for the heat sector would help greatly to promote 
renewable energy. Renewables for heating need longer-term policies and programmes as 
well as a support system. Incentivizing renewable heat is also very valuable. Thailand could 
set a clear roadmap with the right policy framework for the effective use of renewable 
thermal energy. The feasibility for introducing an overarching policy such as Renewable 
Portfolio Standard for Heat for the industrial sector could be explored as that can steadily 
replace the use of fossil fuel in industrial heating. However, as growth in the use of 
biomass as renewable energy further accelerates, the potentially negative impacts need to 
be managed effectively.

 ■ Exploring feasibility to mandate SWH installations in building codes for both new and 
existing buildings. Solar water heating systems can be made mandatory for new and 
existing buildings, in both the residential and commercial sectors. Households and 
commercial buildings such as hotels, resorts and hospitals, which have a demand for hot 
water, can replace electric heaters with solar water heating. Under ambitious scenarios, 
solar water heating from households and hotels alone can contribute significantly.

 ■ Information management for heat. Biomass is the biggest contributor of renewable heat 
in Thailand. The technological, technical and logistical challenges in upscaling the use 
of biomass for heat need to be identified and addressed with the appropriate level of 
policy and regulatory interventions. The competition for biomass from power applications 
must also be considered. Therefore, a statistical system that can collect and assemble 
the right set of energy metrics for renewable thermal energy would be very valuable. It 
is recommended that the data system be reviewed, including the scope of technologies 
covered and the ways in which the data are collected, reported, disseminated for 
renewable thermal energy.

 ■ Promoting research and development. Biofuels are the central component of the 
renewable energy policy framework in Thailand. The biofuels sector would benefit greatly 
from R&D of ethanol as well as biodiesel. The biodiesel sector is often affected by supply 
constraints, especially given the demand for palm feedstock in producing palm oil and 
the variable yield rate. The biofuels sector would benefit from policy support, especially 
in moving to a higher blending rate in the demand side and in parallel to R&D support 
for increasing production capacity from feedstocks and system of forecasting yields to 
ensure supply stability. Research and development efforts for waste to energy conversion 
technologies, different types of wastes (municipal as well as industrial), and affordable 
technologies could speed up the adoption of waste in industrial heat sector.
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 ■ Developing periodic review system to analyse effectiveness of policies and programmes 
are useful. In many RE sectors, such as solar and wind, the changes are very rapid (due 
to declining cost of technologies, technology evolution, and rapid adoption rates), while 
others are more matured sectors, especially heat and biofuels. Policymakers in these 
contexts must be flexible to emerging situation as well as open to experiment what works. 
Therefore, a system of periodic review of policies and measures towards the target could 
be instituted to update and tune existing policies and to initiate new ones in the changing 
contexts.

 ■ Setting priorities for development of guidelines for a renewable energy curriculum and 
training. The extent of renewable energy used in agricultural work should be added. In the 
evaluation of trained personnel, consideration should be given to whether a qualitative 
or quantitative aspect is more appropriate for evaluating the success in conducting 
projects related to training. A module should contain a topic on the consideration of the 
health and environmental impact, including environmental management after equipment 
expiring date, consumer protection with regard to equipment specification checking/
equipment inspection as well as contract details. A training course should be developed 
to the extent that trained personnel are ready for their occupations. A training certificate 
should be issued to those persons who pass the training courses, which should be valid 
for their related careers. A training evaluation process should be implemented that 
defines or evaluates the level of knowledge and understanding that the trainers should 
be able to apply in their work. A training course proposal should include the reasons for, 
and objectives of the course so that the methodology of training course development 
can be validated. Additional data on conducted training courses (if any) apart from 
those of EHRDD should be added to enable a more comprehensive analysis. A training 
evaluation approach should be clearly developed with a variety of methods and means 
of ensuring that those who pass the course can make use of the knowledge in their 
actual work. Connections with professional organizations for providing a training course 
certificate may be advisable; this will help to serve as a guarantee to ensure the trainees’ 
careers. A training evaluation approach should be developed in accordance with the 
recommendations on the module concept development proposed in the Renewable 
Energy Training Roadmap. 

A5. Policy Recommendations for Tonga

Based on the national, regional and international needs for energy, existing and missing data need 
to be explored with the objective of creating a database based on the energy balance table of Tonga. 
The energy balance table can be harmonized with international standards using IEA guidelines. 
The energy balance table is a vital information tool that can contribute to, and enable “evidence-
based policy development“ and “monitoring of the various projects in Tonga. In fact, even with the 
currently available data, a rough energy balance table can be constructed as demonstrated by a 
draft database prepared by PCREEE (which is located in Tonga). It is strongly recommended that the 
creation of an energy balance table be supported by establishing official data collection paths and 
expanding collaboration between MEIDECC and other stakeholders, particularly oil/gas companies, 
and the Departments of Statistics and Inland Revenue (customs data). Since several stakeholders are 
involved in the collection of energy data, it is important to establish a central government agency 
such as the National Planning Office, that can be assigned the leadership role in coordinating the 
exchange of required data and information.

The Ministry of Statistics continues to be the national hub for information. However, each major 
ministry [including the Energy Department of MEIDECC] should produce and collect data directly 
from the relevant sources and validate core information relevant to its work. In addition, they should 
also include the following characteristics and core functions: (a) frequency, format and dimension; 
(b) ministries (including the Energy Department) must validate the information gathered; (c) other 
relevant ministries producing information appropriate to the work of the core ministry (including the 
Energy Department) should coordinate the information produced and its frequency, dimension and 
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format so that it can reduce duplication and collection expenses; and (d) MEIDECC, and particularly 
the Energy Department, must have the capability to produce an energy information table, which must 
be aligned and compatible with similar tables used globally. The data and information collected and 
produced should be centralized and consolidated into an online platform, e.g., a data portal. The 
same information should be made available on the Statistics Department’s website; alternatively, 
a web link could be established. General economic information can still be collected, validated 
and stored by the Statistics Department, but it should be done in close collaboration with various 
ministries. Information regarding household spending on energy (such as power and vehicles) and 
the types of home appliances etc., questionnaire(s) should be developed in collaboration with the 
Energy Department. The questionnaires’ frequency should also be agreed upon with the Statistics 
Department. Coordination and alignment are vital and can be addressed through a clearly-defined 
process and procedures.

It is recommended that an analysis be published periodically, using a national database (e.g., an 
‘energy security index’), as an example of using national data to share the achievements of data 
collection and database creation.
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