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Energy Trilemma:
Measuring Energy Sector Performance

ENERGY SECURITY

Effective management of primary
energy supply from domestic and
external sources, reliability of energy
infrastructure, and ability of energy
providers to meet current and
future demand.

ENERGY EQUITY
Accessibility and affordability of energy
supply across the population.

ENVIRONMENTAL SUSTAINABILITY
Encompasses achievement of supply- and
demand-side energy efficiencies and
development of energy supply from
renewable and other low-carbon sources.
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©®

€3

ENVIRONMENTAL ENERGY
SUSTAINABILITY EQUITY



Energy Trilemma index structure and weighting
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Each country’s overall Index
ranking is based on
underlying indicators across
13 categories in 4
dimensions — some of which
are supported by multiple
datasets. For example,
“Affordability and
competitiveness” is
measured using three
indicators, each of which is
supported by multiple
datasets. The left figure
provides an overview of
underlying indicators and
weighting regimes.



Top 10 Energy Trilemma Index Performers

TOP 10 ENERGY
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China’s Energy Trilemma Index Position

WORLD ENERGY COUNCIL | TRILEMMA INDEX | 2018

CHINA

TRILEMMA INDEX RANKINGS AND BALANCE SCORE
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China’s Energy Trilemma Index Position

KEY METRICS

Industrial sector (% of GDP)

Energy intensity (koe per US$)
Population with access toelectricity (%)
Household electricity prices (US$/kWh)

C Oy intensity (kCO; per USE)

ENERGY PROFILE

40.93

on

100

0.08

0.51

GDP per capita, PPP USS (GDP Group)
Diversity of international energy suppliers
Access to clean cooking (%)

Rate of transmission and distribution losses (%)

GHG emission growth rate 2010 - 2014 (%)

15,529 (1)
High (HHI = 518)
59

5.84

8.42

Fossil fuel reserves: 105,606 Mtoe
Total primary energy supply composition

Diversity of electricity generation
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The responses from Asian Development Bank

STRATEGY 2030

PROSPEROUS
INCLUSIVE
RESILIENT
SUSTAINABLE
ASIA AND THE PACIFIC



ADB Strategy 2030: 7 Operational Priorities
Energy Sector’s Contributions

Operational Priorities Energy Sector Contributions

Addressing Remaining Poverty and
Reducing Inequalities

Accelerating Progress in Gender
Equality

Tackling Climate Change, Building
Disaster Resilience

Making Cities More Livable

Promoting Rural Development and
Food Security

Strengthening Governance and
Institutional Capacity

Fostering Regional Cooperation and
Integration

Clean energy for meeting basic needs (lighting and cooking); skills development and job
creation with renewable energy; productive use of energy to generate income; solar home
systems

Clean energy access relieves women for fuel collection which allows women more time to
pursue income-generating activities

Integrating climate change mitigation (GHG reduction) and adaptation into project design

Supporting smart electricity supply to cities, energy efficient buildings and electric vehicles,
rooftop solar for household and commercial buildings

ADB will support use of solar powered pumps for smart irrigation to replace diesel or electricity
powered pumps

Promoting energy sector reforms and developing institutional capacity for renewable energy
development

Promoting energy connectivity (power interconnections, gas pipelines), and sharing best
practices and technologies in renewable energy development
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ADB Energy Project Review:
Strategic Considerations and Key Questions Asked

Three Strategic Considerations:

* How the §>roject will contribute to the achievement of SDG 7 (universal energy for all
by 2030):

* How the project is aligned with the country’s Nationally Determined Contribution
under Paris Agreement and helps them in achieving their targets?

 How the project contributes to climate financing?

Three Key Questions Asked:

* Does the project include new and/advance technologies?

* Does the project include new business models/approaches (e.g. cross sectoral)
* Does the project include innovative financing instruments?
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7.0

ADB Energy Sector Achievement and Target (USS billion)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010

1 Clean Energy Investments (including co-financing)

M Energy Sector Lending (OCR & ADF)

M Climate Finance in the Energy Sector (OCR & ADF)
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ADB’s Approach to Promote Innovations

* Establishment of Pool of Experts:

- loT, smart grids, waste-to-energy, gas-to-power...

Establishment of High Level of Technology Fund
Piloting new and advanced clean technologies

e Reforming Procurement Guidelines
Giving more weight to quality and innovations

e Application of Shadow Carbon Price
About $37/ton of CO2 equivalent

Asian Development Blog | et e st Pt
Yongping Zhai

Chief of Engrgy Sector Group, Sustainabie Development and Cmats Change
Depanment

St
Dr. Yongping Zhai has been working on energy development in Asis and
Afnca for 25 years. He is currently in charge of overall energy policy

coordination and tachnical support to ADB energy sector operations. He
is aiso in charge of developing enargy s=ctor knowledge work for ADB and interacts with
worldwide energy sector pariners

Blogs by this Author

Smart meters in rural India are a win-win
. solution for all
Pudiiehed an Weanieeday, 24 Octobar 2013
Demand-siae energy efficency brngs bensfis to four key
stzkeholders amid India's low-carbon energy transition

program

Solving the Energy Trilemma in developing
countries through innovation

Sutliehed an Tuesday, 1€ Octoper 2618

With innovative business models, financing and
orocurament, developing countnes can leapirog to securs
sffordatle, and clean ensrgy systems

Can we achieve universal electricity access
without coal?

Pubiiehed an Friday, 31 August 2015

While coal will still keep the gnd up and running for now,
renewsble enargy-based distnoutad systems can maet

growing demand in the near future
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A CLEANTECH ECOSYSTEM IN ASIA

Support Support new Support Support
accelerators cleantech cleantech networking &
& incubators investors marketplaces collaboration

In 2012, ADB established the Climate Technology Finance Center (CTFC), which aims to build a
“platform of platform” for low-carbon technology innovation and entrepreneurship, and support the
creation of a healthy and comprehensive ecosystem.

Meanwhile, CTFC also participates in various activities to explore the innovation of different financial
models through cooperation with ADB loan business units and different external financial
institutions.
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€ SUPPORTING ASIAN CLEANTECH ACCELERATORS

Our Partners
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SUPPORTING ASIAN CLEANTECH ACCELERATORS
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€ SUPPORTING ASIAN CLEANTECH ACCELERATORS

2018 China Cleantech Startup : m_- % <]
Competition ‘

« The 3rd annual competition organized gB 18m*eum il

a ~ 1!:!

by ADB, partnering with TusStar b ‘;ﬁwé K na?* R0 9

« BP participated as Strategic Partner this ‘ (rl ‘ml qL_\
year : s

. 130+ startups, Top 3 startups received St pupzy 8W*ﬁﬂﬁﬁﬁ|ﬂd€§ﬂ

$50K USD prizes from BP 01.8:‘*:‘@ g o 2% 4

« Sector coverage: Clean energy & smart '

grid, environmental protection, low
carbon technologies, advanced
mobility, and other digitalization &



SUPPORTING ASIAN CLEANTECH INVESTORS

WACP ColdEX

ASIA CLIMATE PARTNERS India’ s leading cold-chain logistics company
Low-carbon private equity -
fund ($400m) based in FLUIDIC
World-leading zinc-air energy storage technology
Hong Kong and co-
managed by ADB, Orix
P o1 IN
and Robeco iy koo oy o

China's largest pure solar power plant investor and
operator




©) SUPPORTING ASIAN CLEANTECH INVESTORS

ADB works with partners to explore innovations in
financial instruments & models in loan projects

Green Financing Platform
(2016)

» The financial intermediary is China National
Investment and Guaranty Corporation (I1&G)

» Aims to improve small & medium-sized
enterprises’ access to finance and helps
them scale up investments in pollution-
reduction projects in the region

» Financial instruments include: entrusted loan,

financial leasing, credit guarantee, and equity
investments

Emission-Reduction & Pollution-
Control Facility (2017)

= The facility is managed and administered by
CECEP

= [dentify subprojects for deploying advanced
technologies at scale, and provide financing,
including debt and equity investments

= Will also set up an industry-specific fund to
support energy-saving and emission-

reduction subprojects in the iron and steel
industry

A multiyear, multisector ADB support program for air quality improvement in the greater BTH region (S500
Million per year during 2016 - 2020) has been carried out.

BTH region covers: Beijing, Tianjin, and the province of Hebei, Henan, Shandong, Shanxi, Liaoning and Inner

Mongolia Autonomous Region.

CTFC helps recommend investment targets, and provides related capacity building and support.




SUPPORTING ASIAN CLEANTECH INVESTORS
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India’s first and only early-
stage cleantech venture
capital fund (525m) hosted
by CIIE at IM Ahmedabad
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Provides energy intelligence to 400+
commercial, industrial and utility clients

&3 Gold Farm

No 1. retail brand for solar pumps in India

GIBSS

Industry-leading zero-capex green building specialist

TESSOL

thermal energy solutions
Fastest growing innovative cold
chain product company in India




SUPPORTING CLEANTECH MARKETPLACES

ADB supports different domestic and international partners to promote
the deployment and transfer of low-carbon technologies.
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€ SUPPORTING CLEANTECH MARKETPLACES

BEC-TAD

Technology Assessment & Dissemination

I”

= “Pop-idol” for next gen cleantech

Selected cleantech companies assessed in

public (around 100+ participants) “:ggé';g%;h;“

Senior-level international jury from

industry, academia, finance, government.

Assessed according to technology
attractiveness, market potential,
regulatory & policy environment, and
environmental& social impact

Detailed recommendations to founder,
policy-makers, industry, & investors




SUPPORTING CLEANTECH MARKETPLACES
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@) BUILDING A CLEANTECH COMMUNICTY

NEW ENERGY L EAL New Energy Leaders

« The New Energy Leaders program was launched
H by ADB in 2017 and aimed at supporting Asian

clean energy entrepreneurs and encouraging
Innovation

« It brings together leading young clean energy
entrepreneurs and innovators from across Asia

—— By now, three batches, 18 young entrepreneurs
from 12 countries have been selected as New

Energy Leaders




BUILDING A CLEANTECH COMMUNICTY




@) BUILDING A CLEANTECH COMMUNICTY

China Cleantech Nexus

., . : E #saseEnSreghl o im w
Ch|na S f|rst Communlty for L Innovative Low Carbon Center, Hunan ﬂ i ‘ = @
cleantech incubators & accelerators Tsinghua x-lab COCOON

A resource-sharing platform created TusStar I
. g o o | I

by a number of organizations RiZE SN T -L
serving cleantech startups and
entrepreneurs Gggemm
More than 20 members, including iF&HoF
incubators, accelerators, early
investment funds, and consulting LAB
firms, etc.
ASIA
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CTFC team co-founded and
provides capacity building and
resource support




BUILDING A CLEANTECH COMMUNICTY

NE LU ENER G Y g (fl'.f.' alifornia
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Asia Development Bank Rooftop Project/ 571 KW / Manila, Philippine




