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Crediting opportunities in scaling -up demand -side energy
efficiency in Industry and Buildings

The o bjective of the note

1 Inform about the mitigation potential and crediting opportunities in demasideenergy
efficiency (EE) in sectors other than Transport

1 Recommend sulsectors with feasibility for creditingynalyze the main barriers for achieving EE
potential and identify promising implementation models suitable for crediting support;

1 Propose energy efficiency policies/programs where reshdised carbon payment can be
effectiveand meaningful in overcomingp¢ barriers mentioned abovby being integrated into
existing policy framework and being blended into promising implementation models;

91 Build awareness, knowledgand capacityo advance the scalingp of EE programs.

Executive Summary

Energy efficiency is recognized as one of the lowest options to reduce emissions. This sets the stage
for greater prominence of energy efficiency in the policy mix as governments work to achieve their
contributions to the Paris AgreemeriDespite itsgreat potential to contribute to emissions reductions,
barriers to larges@le energy efficiency investment remain.

The report assesses the mitigation potentials and crediting opportunities iseciors of demand side
energy efficiency (demansideEB and proposes a selection framework for policies and projects for which
resultsbased climate finance could be applicable to promote scaledlimate ambition.

The report is a knowledge product carried out under World Bank Transformative Carbon Adggt Faci
(TCAF) with the aim to build awareness, knowledge and capacity of the poldiEmandside EEand to
prepare countries with NDC targets to explore crediting opportunity through collaboration and advance
their readiness work in preparing scaleup EBgpam. The findings in the report are based on broad
literature review including but not limited to, IEA reports, IPCC guidance, QBRIRE (Mesures
d'Utilisation Rationnelle de I'Energie) database, UK 2050 pathway platform etc.

Worldwide energy demand an6HG emissions

Theglobaltotal primary energy supply (TPES) in 2016 was 13,761 million tons of oil equivalent (Mtoe). It
had increased around 37% since 2000 and can be expected to increase another 40% by 2040 unless
changes are made to current policiesf this, 4,206 Mtoe were consumed in electricity and heat
generation, energy transformation and losses, leaving a net 9,555 Mtoe for total final consumption (TFC)
including the electricity and heat generated. Of TFC, 87.3% of total final consumption wiai tise

three main sectors (Buildings, Industry, and Transport). 2,837 Mtoe (29.7% of TFC) was consumed in
Buildings (residential, commercial, and public serviggduding heating, cooling, and ventilation;
lighting, and all types of appliances). 2,M8e (28.8% of TFC) was used for energy in Industry (high
energy consuming industries and all others) and 2,748 Mtoe (28.8% of TFC) was used in Transport.



Global C@emissions from fuel combustion, in 2016, were 32.31 GtGadly similar to 2015 (3282

GtCQ). They have increased by around 40% since 2000, generally linked to increased economic output
and can be expected to increase another 32% by 2040 unless changes are made to current policies. With
the allocation of emissions from electricity to conging sectors, Industry is the largest emitter followed

by Buildings (whose share increased from 8% to 27% due fionitseliance on electricity). lindustry,

the subsector with the highest emissions is Iron and Steel with other metals and mineratgh&hbalf

of Industry emissions come from chemical and petrochemical, food, paper, wood and textile industries,
mining, construction, machinery manufacture and all other industrial ventures including SMEs.

More than 60% of global emissioims2016were produced in Asia and Industry accounted for dradf of
Asian emissions.

Current investments in energy efficiency

In 2017, spending related to energy efficiency improvements, worldwide, totaled USD 236 billion across
the Buildings, Transport, and Industsgctors. The highest share of investment was in Buildings with
spending in the sector of USD140 billion, or 59% of the tBtalinvestment in the industry sector in 2017
totaled USD 35 billion. The investment was largest in-@agrgy intensive sector&3%), such as food

and beverage manufacturing, exceeding endrggnsive sectors, such as iron and steel manufacturing
(47%)

Ninety percent of the energy efficiency additional investment was concentrated in OECD countries plus
China and India, with fapWwer levels of investment in the remaining countridhisimplies there is
significant potential for developing countriéto catch up as many currently have lower energy
efficiencies than OECD countries.

In regard to MDB financ&BRD has provided tiggeatestsupport for energy efficiency, approaching EUR

14 billion for the period 201:2014. Because of this, the MDB EE commitment was principally iFB\bn

Europe and Central Asia, and-ERJregionsNationalgovernment incentives for energy efficiency in the
sampled16countrié ¥ (G KS ¢2NI RQa YIF22N) SO2y2YASEA AY HAMTX
loans, and rebates) were small compared to overall government spending and other subsidy grogram
Across all sectors, they amounted to USDhilleon* of which USD 6.5 billion went to the buildings sector

and USD 6 billion to Industry.

Future additional investment needs for demanside EE
To achieve the energy consumption improvements consistetit BE measures required to meet global

Ot AYIFGS OKIy3aS YAGAALFLGAZ2Yy 321 fa I OKASOlIot ST gAff
annual additional investment in energy efficiency measures of around USD584 billion a year between

! Excluding China and India

2 See Joint Report on Multilateral Development Banks' Climate Finance; 200115,

8 Data obtained from surveys conducted with Australia, Austria, Brazil, China, Estonia, Germany, India, Ireland, Italy Nvexizy,
Portugal, Spain, Switzerland, the United Kingdom and the United States. In the case of China, data ar¢l/fz 2018)

4 Plus USD 8 billion in incentives for electric vehicles
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2017 and 208, increasing to USD1.3 trillion between 2026 and 2040, as more expensive options are taken
up in later years.

This incremental investment is the change in cost for services (design, delivery, and installation) and
products (lighting, appliances, equipntemnd materials) that increase energy efficiency, beyond the
investment required for the minimum performance legally allowed. Where there are currently no
efficiency requirements, this cost is the incremental spending on energy efficient services andtprod
beyond what would have otherwise been spent, which in some cases is zero. While most of this total
global annual additional investment is demaside, supphside measures (such as transmission, and grid
loss reductionare also included

Demandside opportunities by sector

The report provides an overview of existidgmandside EEpolicies and other interventionis building

and transport sectorby analyzing the countries that are applying these measiirésworth noting that

very little information exists on countries that have not applied the measure and believe that it is beyond
their capability, without significant change from the current system and significant technological
breakthroughs.

The report summarizes analysis outcomes of 8 sampled countriespwiiticly available Noannex |
modek, out of 24 economies analyzed under 2050 pathway modeling framewhbekanalysis for this
limited sample of countries shows that they consider thghleist mitigation potential beyond what they

expect to be able to achieve under their ND@sin Industryfollowed closely by lighting and appliances.

The total mitigation potential in Lighting and Appliances is higher than Industry (including what they
expect to achieve in their NDCs, but when looking at the additional contribution (greater than NDC)
Industry comes out ahead because it is a more difficult sector to resolve while Lighting and Appliances can
be more easily implemented by the country with iied external assistance.

In third priority are heating ventilation and air conditioning (HVAC) with 15% of the expected additional
CO2 mitigation beyond NDCs. The remaining 3.5% of the expectddangport, demaneside mitigation
potential beyond NDCss split between cooking, building envelope and insulation, agriculture,
construction, and mining.

Policies/actions that are proven effective in EE improvement

In order to be successful in improving energy efficiency, a coherent package of multiplérsdtiopents

is required, including normative, financial, and supportive measures. Policies used to provide incentives
to promote energy efficiency can be divided into four groups. It is noteworthy that most energy efficiency
policies and measures are nosed in isolation but are often part of policy packages. Furthermore, the
introduction of one policy does not necessarily imply the removal ofesisting policies applied to the
same entities.

¢KS FAIANE 06St2¢ O2NNBf I Oy ¢ RRNBG2AEO SWENERT SWWE2AFOS !
GAGK GKS WwweelLlRtz23e 2F SySNHE& STFFTAOASYyOe LRt AOAS:
context and the scale of each measure. When the scale is small, such as equipment, many measures are
needed to attain certain energy saving levels. This often involves numerous procedures and high
transaction costs. On the other hand, measures applied to large targets, such as the whole economy or
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entire industries, have lower relative transaction costs, thdir effects may be more challenging to
guantify.
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Figurel - Object coverage of energy efficiency policy Tanaka 2011

Effective business models that promote energy efficiency

The report provides a snapshot on existing business models that have been widely applied in promoting
energy efficiency and proven effective in specific context of countries. Among others, utility programs
and Energy Service Companies are the two majoretsoas highlighted below.

Utility-sector energy efficiency programs are becoming miarportant than ever as energy efficiency
continues to be one of the cleanest and lowessst utility system resourcésin 2019 ACEE&onducted
their fourth review of pograms in the USA and Canada and identified 53-pégforming programs in
residential, commercial, and industrial customer sectors with the following observations among others:
1 Lowincome programs are growing in importanceeaching customers with higinergy burdens.
9 Lighting programs are applying new designs and strategids strengthening of federal lighting
efficiency standards has reduced the amount of energy savings utilities may claim from traditional
lighting programs that provide rebates tastomers at the retail level. Programs are developing

51. Hoffman, G. Leventis, and C. Goldmairends in the Program Administrator Cost of Saving Electricity for Utility Custdfnaded Energy

Efficiency Program¢Berkeley: LBNL, 2017). etgpublications.lbl.gov/sites/default/files/IbaD07009.pdf. Lazard, az ar dés Level i zed Co
Energy Analysis: Version 11,2017. lazard.com/media/450337/laz&rdelizedcostof-energyversior110.pdf.

5 American Council for an Energ¥fficient Economy
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to provide advanced lighting technologies such as networked lighting controls rather than
switches on individual fixtures.

1 New building construction programsre embarking on a path to net zero enerd@everal
exemplary programs support the construction of ultcav-energy buildings in both the
commercial and residential sectors

1 The most effective upstreamand midstreamfocused programsre applying rebates in product
distribution channels fomore sgnificantmarket impact.

9 Electric utilities are partnering with other utilities Collaborative programs include gas and
electric utility partnerships, coordinated energy and water conservation, and work with other
local government entities and organizatim

1 Programs are targeting specific industry segmentsustomer subsectors, and technologies
instead of relying on a onsizefits-all model.

Worldwide, the majority of ESCO projects take place in theresidential buildings sector, followed by

Indudry. The longetterm focus of many nomesidential users makes the sector an attractive prospect for
longerterm contracts. ESCO activity in Industry varies significantly between countries. In Asia Industry is

the dominant sector for ESCOs, while in No#imerica and Europe, it plays a marginal role due to
O2YLI yASaQ LINBFSNBYyOS (12 dza8S AyGaSNyLrt SELISNIAaS i
with very shortpayback periods. In all markets, the residential sei@@eenas less attractive due to its

diffuse and heterogeneous nature. In developing countries, the growth of the ESCO industry has been
slow when compared to the potential for performance contracting.

One promising solution is the SUBEBCO modeduchas Ind I Qa 9y SNH& 9FFAOASy Oe { S
A SupeiESCO as an entity functions as an ESCO for implementing projects in public facilities and also
supports capacity building and project development activities of private ESCOs-ER@Es provide

scalng-up and can more easily address some of the barriers to {scgée implementation that brings

successful market transformation through demaratjgregation bulk order, and driving down
manufacturing cost, therefore enabling high penetration of enegfiicient devices, such as lighting into

the residentialsector.

In 2017, the value of the global ESCO market reached USD 28.6 billion, aretage delivered energy
savings of about 25% of energy consumption of its serviced customer. In all regions, government policy
has asignificantimpact on ESCO activity. Policies that encourage ESCO engagementekdi@mt
accounting practicesand enable theacquisition of thirdparty finance, are critical to expanding the
market and derisking projects.

A role for resultsbased climate finance in increasing ambition in demasidle energy efficiency
As discussed above, the mitigation measures in whichtsebaked climate finance can play a pivotal role

to help unlock demandide EE are, by definition, not those that are included in the BAU or unconditional
NDC. The potential role of resultgsed climate finance is to help unlock mitigation opportunitiest t

" Energy Efficiency Services Limited (EESL) is an energy service company (ESCO) of the Government of India and is thaergestdsiblic
ESCO. It is 100% government owned, a joint venture of-stateed NTPC Limited, Power Finance Corporation, RurattEfecation
Corporation and POWERGRID.
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are above and beyond what the country considers that it can achieve by itself and principally are those
that involve a significant change from the current system and significant technological breakthroughs.

Resultsbased climate finance could have amportant role to play in helping to overcome barriers to
effective policy implementation and operation, and in reducing the perceived risk to investors/early
adopters. The addition of resultgased climate finance can enhance the acceptability of a refmlcy

to the different stakeholders by reducing compliance costs to participants through MRV support, or by
increasing the capacity of participants. Resbised climate finance can also aesignificantdt NI £ £ € A y 3
FEr3¢ G2 3ASGH adl 1n6iicate BeBtdidnd tie N@nWhundy2oapSlINdIgehSr towards a
common outcome and strengthen their commitment to achieving the targets.

The report also proposes a framework to aid the selection of programs and projects for -teessts
climate finance gpport within any client country. This framework seeks to aid the choice of target policies
and programs in order to maximize the impact of resblised climate finance in achieving letegm
transformative actions to reduce GHG emissions.

The framework,(World Bank 2018requires that target policies and projects be qualified on three
dimensions: (1) Barriers to implementation (2) Level of ambition (3)Transformational potential. The
priority of a policy or program increases as the levels of ambition and the trangiomahpotential
AYONBlI&aSd ¢KS tS@St 2F LINA2NAGE A& | LIWINBEAYIGSTt e
The third dimension, barriers to implementation, defines the complexity of achieving the change, and in
many casesthe relative mgnitude of thefundingneeded to support the change.

Please refer to section 5 for the distinct levels of intensity of each dimension.
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Acronyms and Abbreviations

Acronym Description

AC Air conditioning

ACEEE American Council for an EnergyficientEconomy

BACT Best Available Control Technology

BAT Best Available Techniques / Best Available Technology
BATNEEC | Best available techniques not entailing excessive costs
BAU Business as usual

BEIS Department for Business, Energy & Industrial Straiagiie UK
BOF Basic oxide furnace

BREF EU Best Available Techniques reference documents

CHP Combined heat and power

CQ Carbon dioxide

CPS L9! Qa / dINNByid t2f A0A8a {OSyl N2
DECC Department for Energy and Climate Change in the UK

EAF Electric Ard=urnace

EBRD European Bank for Reconstruction and Development

EE Energy efficiency

EESL Energy Efficiency Services Limitedndia

EJ exajoule (10”18 joules)

EPA U.S. Environmental Protection Agency

ESCO Energy service company

ETS Emissions TradinGheme

EJ exajoule (10718 joules)

EU European Union: 28 member states that are located primarily in Europe
EUR Euro

EWS L9!' Qa 9FFAOASY(H 22NIR {OSyl NR2
GHG Greenhouse gases

HVAC Heating, ventilation and air conditioning

IEA International Energy Agency

kW kilowatt

L Liter

LDV Lightduty Vehicle

LED Light Emitting Diode

MDB Multinational Development Bank

MEPS Mandatory minimum energy performance standards

MRV Measurement, Reportingnd Verification

Mt Million Tons

Mtoe Million tonsof oil equivalent

NDC Nationally Determined Contributions

NEEAP National Energy Efficiency Action Plans

NPS L9! Qa bSg t2fA0ASa {OSyl NR?2
OECD Organizatiorfor Economic Goperation and Development
PAT LYRAI Qa t SNJF 2 Nodgandirdd&sce®S 3 ¢ NI RS
PJ Petajoule

PMR Partnership for market readiness

PWC PricewaterhouseCoopers is a multinational professional services network
R&D Research and development

SEER Seasonal energy efficiency ratio

SME Small and mediursized enterprise

TWh Terawatthour

UN United Nations

UNIDO

United Nations Industrial Development Organization
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VSD Variable Speed Drives
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Structure of the  Report

Chapter Title and description

1 Worldwide energy demand and GHG emissions
Covers current worldwide energy consumption and GHG emissions by sector and the
tendencies to 2040 under busineasusual conditions

2 Current investments in energgfficiency
Looks at current levels of investment in demagide energy efficiency and the sources ¢
investment

3 Energy efficiency demangide measures
Discusses the need for additional investment in two seetmdustry and Buildindgs

4 Policies/actions that are proven effective in Energy Efficiency improvement
An evaluation of the effectiveness of energy efficiency policy measamdsa typology of
applicablemeasures for demandide energy efficiency in Industry and Buildings. Lookg
effective husiness models to promote energy efficiemaythese sectors

5 A role forresultsbased climate financén increasing ambition in demandide energy

efficiency

Discusses the rolesultsbased climate financeould play in helping to overcomealtriers
to effective policy implementation and operation, reducing the perceived risk to
investors/early adopterand extending ambition in these sectoRroposes a selection
framework for policies and projects for whioksultsbased climate financeould be
applicable to promote scatl-up climate ambition.

Annexes Contents
1 Using the Pathways 2050 modeling as a guide to etienhtry demand for support in
demandside energy efficiency
2 Opportunities for Energy Efficiency in Industry
3 Directivesand other measures used to achieve demasidle energy efficiency gains in the
EU
4 Details of energy efficiency policies and measures that baea appliedn the EU

8 Industry covers all manufacturing imigh energy consuming industries and all oth&sildingsincludesresidential,
commercial, and public servicescluding heating, cooling, and ventilation; lighting, andygles of appliances he third
demandside sector;Transportis not included in this analisis.

XVi



1) Worldwide energy  demand and GHG emissions
Theglobaltotal primary energy supply (TPES) in 2016 was 13,761 million tons of oil equivalent (Mtoe).
Of this, 4,206 Mtoe were consumed in electricity and hgerteration energy transformation and
losses,leaving a net 9,555 Mtoe for total final consutigm (TFCincludngthe electricityand heat
generated(seeFigure2).

World Energy 2016 (Gtoe)

Total Primary Energy Supply Total Final Consumption
0%

® ENERGY INDUSTRY and TRANSFORMATION ® TOTAL FINAL CONSUMPTION
Industry Transport

= Buildings = Other

= Non-energy use

Figure2 - World total primary energy supply and total final consumption by sector (2016)

Of TFC87.3% of total final consumption was used in the three main sectors (Buildings, In@dunstry
Transport) 2,837 Mtoe (29.7% of TFC) was consumeBlifdings (residetial, commercial, angbublic
services-including heating, cooling, and ventilation; lighting, and all types of appliar&;@88 Mtoe
(28.8% of TFC) was used émergy in Industryhigh energy consuming industries and all othars)
2,748 Mtoe (28.8%fol FC) was used in Transpd@ECD/IEA 2018a)

Of the remainder, 348 Mtoe (3.6% of TFC) was aseehergyn Agriculture, Forestry, fishingnd other
unspecified uses, hilst 870 Mtoe (9.1% of TF®as applied in nownergy uses such as feedstock in
Industry (including the chemical and petrochemical industries)ussdsuch as bearing grease in
transport.

Tablel - Energy Demand Forecast in 2G861 2040(OECD/IEA 2018c)

CPS NPS  diff CPS NPS  diff

Mtoe Mtoe % Mtoe Mtoe %
Total Primary Energy Demard 13,708 16,943 16,161 -5% 19,324 17,713 -8%
Industry 2,821 3,581 3,460 -3% 4,087 3,833 -6%
Transport 2,745 3,451 3,313 -4% 3,964 3,617 -9%
Buildings 2,991 3,609 3,439 -5% 4,053 3,759 -7%
Other 973 1,273 1,260  -1% 1,408 1,373  -2%
Total Final Consumption 9,530 11,911 11,474 -4% 13,51Q 12,581 -7%

Memo: CPS = IEA's Current Policies Scenario; NPS = IEA's New Policies Scenario

In 2016, the total primary energy supply of 13,761 Mtoe hecreased around 37% since 2000 and can
be expected to increase another 40% by 2040 unless changes are made to current policies.

The IEA maintains a medium to letegm, largescale energy simulation model designed to replicate
how energy markets function. They commonly evaludiféerent scenarioswhichinclude:

1



1 CurrentPolicies ScenariddPS)whichisthe BAU for most developingpuntries.It isbased
solely on existing laws and regulations asnad-2018and therefore excludes the ambitions and
targets that have been declared by governments

1 New Policies Scenario (NR®8hichincorporates current and announced policies and measures
that governments around the world have put in place.

9 Efficient World Scenario (EW8&h optimistic scenario in which all energy efficiency investments
that are economically viable are made and altessary policies to eliminate market barriers to
energy efficiency are adopted.

ForIndustry, they expect that the NP®Hich incorporates current and announced policies and
measure3 will reduce energy consumption by 3 percent in 2030 compared to the (B IEA CP&hd
by 6% in 2040. Fduildings they expect that the NP®ill reduce energy consumption by 5 percent in
2030 compared to the BAU and by 7% in 2040.

Global C@emissions from fuel combustioin 2016 were 32.31 GtCQbroadly similar t®015 (32.28
GtCQ). Theyhaveincreased by around 40% since 2000, generally linked to increased economic output
andcanbe expected to increase another 32% by 2040 unless changes are made to current policies.
(OECDI/IEA 2018c)

As mentionedTFC includeslectricity. However electricity generation is considered as a separate

sector in which suppigide measureare applied tancreasethe energy efficiencyf generation and
transmissiorandthe use of renewables such as wind and sdiectricity and heat generation were the

largest sourceof emissions in 2016, accounting #2% of the global totaFigure3Figure5 shows the

impact of reassignintheir emissions frm the sector in which they are generated (electricity and heat)

to the sector in which they are consumdgliildings,Industry, Transport and others).The orange
columns(inFigure3)O2 NNBaLl2yR (2 SIFOK &aSOG2NIDa LI NIAOALI GA 2\
electricity generation are reported separately, to avoid double counting, the emissions per sector are
accounted ashownin the bluecolumns®

Global CO, emissions by sector 2016 (Gt CO,)

16
14

12
10
8
6
4
2 [ n
0

Electricity and Industry Buildings Transport Other
Heat

® Emissions by sector Emissions with electricity and heat reallocated

Figure3 - World CO2 emissions from fuel combustmnsector(2016)

With the allocaion of emissions from electricity to consuming sectdrgjustryisthe largest emitter
followed byBuildings(whose share increased from 8% to 27% duégfirm reliance on electricity
(International Energy Agency 2018)

9 Source: https://www.iea.org/statistics/co2emissions/



In Industry, the subsector witlthe highest emissions is Iron and Steel with other metals and minerals
contributingan additional 21% (sdeigure4). The other half of Industry emissions come from chemical
and petrochemical (15%), food, paper, wood and textile industries (8%), mining, construction,
machinery manufacture and all othardudrial ventures including SMEs (25%) This last category has the
largest share of energy consumption (34803l has a high dependence on electric{tpternational

Energy Agency 2018)

In 2016 more than 60% of global emissions were produced in &siHndustry accourgd for onehalf
of Asian emissionseeFigureb)

Industry: Final Energy consumption and CO, emissions 2016

Energy Consumption 17% 34% 19%
CO2 emissions 30% 25% 21%

0% 20% 40% 60% 80% 100%
m Iron & Steel m Miming, construction, machinery, non-specified
m Other metals and minerals Chemical & petrochemical

H Food, paper, wood & textile

Figure4 - World Industry: energy consumption and emissions 2016

CO, emissions by sector for selected regions 2016 (Gt CO,)

]
14
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10
8
6 ]
R
: o
o

Africa & Oceania Americas Asia Europe

M Electricity and Heat M Transport W Industry Buildings ® Other

Figure5 - CQ emissions from fuel combustion by sedtmrselected region&016}°

10 Source: https://www.iea.org/statistics/co2emissions/



The following tableg¢Table2 to Table5) show for Industry and Buildings, the Nannex | countries with
the highest emissions within 11 subsectors (nine in Industry and two in Buildings). The anebysis us
2016 data from the IEA The gctoral emissions include electricity and haminimum cutoff of five
million tons of C@in 2016. Countries that are in the top fifteen but below this-offtare not shown

Table2 ¢ (A) Top fifteen countries in 2016 ranked by @@issions for selected Industrial subsectors (countries with less than
five million tons C&emissions are not shown)

Sector Industry

Subsector | Iron and steel Chemical and petrochemical | Nonferrous metals
Ranking Excluding feedstocks Basic industries

1 People's Republic of China | People's Republic of China | People's Republic of China
2 India India South Africa

3 Korea Chinese Taipei India

4 Brazil Korea Brazil

5 Kazakhstan Islamic Republic of Iran Indonesia

6 South Africa South Africa Bahrain

7 Chinese Taipei Brazil Korea

8 Mexico Thailand

9 Thailand Mexico

10 Argentina Venezuela

11 Peru Qatar

12 Singapore

13 Indonesia

14 Saudi Arabia

15 Kuwait

11 The emissions are calculated using 2016 data fieAWorld Energy Balances, 2018. Default emissions factors are taken from
the 2006 IPCC Guidelines for National Greenhouse Gas Inventories.

Electricity emissions are calculated using the fuel consumed only by the plants which are designed to prodigityeHutse
include: (i) Main activity producers that generate electricity for sale to third parties, as their primary activity. Thbg may
privately or publicly owned. Note that the sale need not take place through the public grid: and (ii) Autopraddeetakings

that generate electricity wholly or partly for their own use as an activity which supports their primary activity. Theg may b
privately or publicly owned.
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Table3 - B) Top fifteen countries in 2016 ranked by CO2 emissions for selected Industrial subfsmataries with less than five

million tons C@emissions are not shown)

Table4 - - O Top fifteen countries in 2016 ranked by CO2 emissions for selected Industrial subsectors (countries with less than

five million tons CO2 emissions are not shown)

Sector Industry
Subsector | Non-metallic minerals Equipment and machinery Food andtobacco
Ranking Such as glass, ceramic, Fabricated metal products,
cement machinery and equipment
(includes transport
equipment)
1 People's Republic of China | People's Republic of China | People's Republic of China
2 India Korea Brazil
3 Viet Nam ChineseTaipei Thailand
4 Thailand India India
5 Pakistan Thailand Argentina
6 Brazil Philippines
7 Korea Viet Nam
8 Indonesia Colombia
9 Mexico Korea
10 Philippines Mexico
11 Chinese Taipei
12 South Africa
13 Bangladesh
14 Algeria
15 Morocco

Sector Industry

Subsector | Paper, pulpand printing Textile and leather Non-specified industry

Ranking Any manufacturing industry
not included abov¥&

1 People's Republic of China | People's Republic of China | India

2 Brazil India People's Republic of China

3 Chile Viet Nam Saudi Arabia

4 Korea Korea Islamic Republic of Iran

5 India Thailand Indonesia

6 Indonesia Chinese Taipei United Arab Emirates

7 Viet Nam Malaysia

8 South Africa

9 Mexico

10 Egypt

11 Viet Nam

12 Pakistan

13 Bangladesh

14 Thailand

15 Oman

12Note: Most countries have difficulties supplying an industrial breakdown féwel8. In these cases, the nepecified

(industry) row has been used
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Table5 - -Top fifteen countries in 2016 ranked by.@@issions for selecteBuildingsubsectors

Sector Buildings

Subsector Residential Commercial and public services
Ranking

1 People's Republic of China | People's Republic @hina
2 India India

3 Nigeria Korea

4 Indonesia Saudi Arabia

5 Islamic Republic of Iran Indonesia

6 Pakistan Islamic Republic of Iran
7 Ethiopia Thailand

8 Saudi Arabia South Africa

9 South Africa Malaysia

10 Viet Nam United Arab Emirates

11 Korea Hong Kong (China)

12 Mexico Chinese Taipei

13 Egypt Philippines

14 D.R. Congo Egypt

15 Brazil Argentina

2) Current i nvestments in

energy efficiency

In 2017, spending related to energy efficiency improvements, worldwide, totaled USD 236 billion across
the Buildings,Transport andIndustry sectors. The highest share of investment waitdingswith
spending in the sector of USD140 billion, or 59% of the total.

The largest share of this was invested in building envelgie& S Y I G S NA I §

O2YLRYSYia

structure such as insulation, walls, roodsid windowsg representing 47% of buildg EE investment

(28% of total EE investment or USD 67 billion) in 2017. Twenty percent of building EE investment was
invested in energy efficient HV&AC10% in efficient appliances, and 24% in energy efficient lighting.

EE investment in the industry sectin 2017 totaled USD 33llion. The nvestment was largest in nen
energy intensive sectors (53%), such as food and beverage manufacturing, exceedingreapsiye
sectors, such as iron and steel manufacturing (47@8QD/IEA 2018)

B HVAQ; Heating Ventilation and Air Conditioning



Investment on Improving Energy Efficiency 2017

M Buildings
B Industry

™ Transport

Figure6 - Global energy efficiency investment, 2qOECD/IEA 20188)

Ninety percent of the energy efficiency additional investment was concentrated in OECD countries plus
China and Idia (Table6), with far lower levels of investment in the remaining countri€sisimplies

there issignificantpotential for developing countriésto catch upas many currently have lower energy
efficiencies than OECD countries.

Table6 - Investments in Energy Efficiency by region in USD billions (ZREZD/IEA 2018b

EE Investment
Region in 2017
(USD hillion)

World 236
OECD 140

United States 42

Other Americas 5

Europe 75

Asia and Pacific 18

Japan 9
Non-OECD 96

Russia 4

Other Europe/Eurasia | 2

China 65

India 8

South East Asia 3

OtherNon-OECD Asia | 5

Middle East 1

Africa 3

Latin America 4

14 Energy Intensive industries include: Iron and Steel, pulp and paper, aluminum, chemical and petrochemical, fertilizer, cement
Otherindustries cover all manufacturing including SMEs
15 Bxcluding @ina and India



Investment from  Multinational Development Banks
In 2017, Multinational Development BankéMDBs) committed a total of US$ 35,219 million from their
own accouns and funding from external resources that was channeled through the MDBs to climate
finance in developing and emerging economies. Of these total commitm&h{sercent was tagged as
mitigation finance totahgUS$ 27,868 milligrand 14% ofhis mitigation financa USD 3,943 milliog
was committed to energy efficiency measu(®@DBs 2018)Their investment in EE measurepresents
1.7% of the total additional investment in 2017 in EE measures (of USD 236 billion) across all sectors.
Among MDBs, the EBRD has providedgieatestsupport for energy efficiency, approaching EUR 14
billion for the period 201€014". Becaus®f this, the MDB EE commitment was principally in #h
Europe and Central Asia, and-ERJregions.

6,000 I Renewable energy

Transport

5,000 Energy efficiency

Cross-cutting issues

Lower-carbon and efficient
Ll energy generation

- I . Agriculture, forestry
3.000 and land-use

US$ million

B Waste and wastewater
I Low-carbon technologies
- Non-energy GHG reductions
I Miscellaneous

2,000

1,000

[=]

East Asia and
the Pacific
EU-12

Latin America and
the Caribbean
Middle East and
North Africa
Non-EU Europe
and Central Asia
South Asia
Sub-Saharan
Africa
Multi-regional

Figure7 - MDB mitigation finance by sector grouping and by region, 2017 (in US$ n{lib@s 2018)

Government incentives

National government incentives for energy efficiency in the sampled 16 couftde3 (G KS 62 NI RQ&
economies in 2017, (which include tax relief, grants, subsidies,,laadsebates) were small compared

to overall government spending and other subsidggrams(IEA 2018) Across all sectors, they

amounted to USD 1Billion®® of which USD 6.5 billion went to the buildings se@od USD 6 billioro

Industry.

In comparisonfor the same group of couries in 2016, total spending on fossil fuel consumption

subsidies amounted to USD 103 billion according to the @E&Mbssil fuel subsidies datab&8e.

16 Composed of the African Development Bank (AfDB), the Asian Development Bank (ADB), the European Bank for
Reconstruction and Development (EBRD), the European Investment BBKkH{ElInterAmerican Development Bank Group
(IDBG), the Islamic Development Bank (IsDB) and the World Bank Group (WBG).

17 See Joint Report on Multilateral Development Banks' Climate Finance {Zlb.

18 Dataobtained from surveys conducted with Audtea Austria, Brazil, China, Estonia, Germany, India, Ireland,
Italy, Mexico, Norway, Portugal, Spain, Switzerland, the United Kingdom and the United Statesalsetbé
China, data are for 2016EA2018)

19 Plus USD 8 hillion in incentives for electric vehicles

¢KS FaaAift FdzSt adzoaiRe RFEGlI KFE@S 06SSy FAE{GSNBR F2NJ &
subsidies for the production of fossil fuels. Fossil fuel subsidies for prdntisport and C@®tax relief for industries
that commit to CQ reduction targets have been excluded as these could be considered efficiency incentives.

Source: (For fossil fuel subsidies) OEE® (2018)F-ossil Fuel Support Database
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In terms of the number of demanrside EE incentive programs, grants and other types of direct
governmentsubsidy were by far the mosppliedpolicy instrument, with nearly three times as many
grantand subsidy programs in place as the next nooshmoninstrument¢ debt finance/loan
arrangements. Grants and subsidies also have the largest sharlobublic spending on energy

efficiency incentives in the countries surveyed (with 48%) followed by tax relief and credits (31%). Italy,
which provides generous tax breaks for upgrades to residential angedential buildings, accounted

for much ofthis tax relief(IEA 2018)

Tax relief (incl.
rebates, exemptions
and credits)
31%

Grant/subsidy
48%

Figure8 - Government expenditure in the sampled countries on incentives for energy efficiency by type of incentive in 2017

3) Energy efficiency demand -side measures

Energy efficiency seenas one of the lowestost options to reduce emissions and is a critical part of
the policy mix needed for governments to achieve their contributions to the Paris Agreement.
Limiting warming to 1.5°C requirasmarked shift in investment patterrsdenergy-demand
reductions are key andommonfeatures in 1.835sonsistent pathwaydn addition, the analyses show
that limiting warming to 1.5°C can be achieved synergistically with poverty alleviation and idprove
energy security and can provide large public health benefits through improved air qU&@®C 2018)
Limiting warming to 1.5°@ould require a concerted combination of mitigatiomiented policies and
investments in all sectors. Industryegending orthe subsector, wouldrequire, a reduction of final
energy demand by onthird (IPCC 2018an increase of the rate of recycling of materials and the
development of a circular econonfiyewandowski 2016; Linder and Williander 20T 0) reach this level
of decarbonization would requirdne substitution of materials in higbarbon products with those made
up of renewable materials (e.g., wood insteadsti#fel or cement in the construction sector, natural
textile fibersinstead of plastics)Also,a range ofleepemission reduction options, including use of-bio
based feedstocks, lowmission heat sources, electrification of production processes, and aphd
storage of alCQ emissionsvould be neededy 2050(Ahman, Nilsson, and Johansson 2017)

Buildings hava significantenergy saving potential with avable and demonstrated technologies such
as energy efficiency improvements in technical installations and thermal insu(@deikyte, Kranzl,
and Muller 2018)and(Thomas, S., ¢A. Brischke, J. Thema, L. Leuser 2d8ever, @ergy savings
from shifts to highperformance lighting, appliances, and water heating equipneamibined withthe
rapid uptake of energy efficient, integrated and renewable energy technologies (with clean power
generation)would be needed toeduce CQemissions drasticalljyIPCC 2018)

Future additional investment needs for demand -side EE
To achieve the energy consumption improvements consistent with&tsuregequired to meet global
climate change mitigation goaéshievablewill require OO0O2 NRA Yy 3 (2 dt&@ad dgbbal OF t Odzt |
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annual additional investmernih energy efficiency measures of around USD584 billion a year between
2017 and 2025, increasing to USD1.3 trillion between 2026 and 2040, as more expensive options are
taken up inlater years.

This incremental investment is the change in cost for services (design, dedindnypstallation) and

products (lighting, appliances, equipmeand materials) that increase energy efficiency, beyond the
investment required for the minimmu performance legally allowed. Where there are currently no
efficiency requirements, this cost is the incremental spending on energy efficient services and products
beyond what would have otherwise been spent, which in some cases iS/khbile. most of thé total

global annual additional investmeigt demandside, supplyside measures (such gsnsmission, and

grid loss reductionqre also included

It is important to note that the investments required are economically -eff&ctive, paying back on
energy savings alone by an average factor of three over the life of the meg#are2018However, in
many situationsthe saving is not enough to make the EE investment financially widige private
investors are faced with higtost, limitedavailability creditanda risk profile that requires shorter
returns on investment.

Despite theconsiderablegpotential for energy efficiency to contribute to emissions reductions, many
other barriers b investment need tde resolvedLimitedtechnical capacity to evaluate energy
efficiency investmentgarticularlyamong small and mediwsized enterprises (SMEs) and the
competition for available funding against the expansion needs of current busiotgisies areboth

major barriers. More structural barriers include energy subsidies, immature energy efficiency markets
and supply chains, asymmetric information, high transaction costs, high perceived risks, and lack of
shared knowledge on best practices

Governmentcan use avide range of policy measurés breakdown these barriers to EE investment
These combine regulation, incentives, markeised instruments, information and capacity building
measuresand other tools(IEA 2018)

One such measure is resuliasedclimate financewhichcan provide a critical element to assist scaling
up ambition.

Demand -side opportunities by sector

Thedifferencebetween theL 9 'Efficéent World ScenariEWSpand New Policies Scenario (NP&)vides a view
of the additional potential mitigation that energy efficiencguld provide beyondhat which governments are
committed toachieing under the Paris accord.able7 and Table8 show for Industry and Buildingespectively
the keypolicy measures, and thgrincipalpotential mitigationthat these could unlock from worldwide demand
side energy efficiency.

Table7 ¢ Additional potential mitigation from demanside EE measures in Industry (IEA 2018)
Additional potential mitigation from demanside EE | Key policy measures to enable efficiency gains
measures inndustry

Industrycould produce nearly twice as much value
from each unit of energy use in 2040 compared with
current levels.

Regulation
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Additional potential mitigation from demanside EE | Key policy measures to enable efficiency gains
measures ifndustry

Keysub-sector oportunities: Increased coverage and strength of minimum energy
performance standard§MEPSjor keyindustrial
Enegy Intensive industries equipment, including electric heat pumps, motpasid
Iron and steel: other enduse devices.
Represents 14% of the potential energy savings for| Mandatorymeasures to increase s@anetal collection
Industry in the EWS. and recycling (can also drive increased recycling and

Energy efficiency could improve by 25% between nq efficiency gains for other metals manufacturing includi
and 2040, compared with 5% improvement since aluminum and copper).

2000.

A key measure is incread metals recyclingn 2040,
and increasinglectric arc furnaceasage tohalf of

the global steel production. Finance and incentives

Appropriate incentives to encourage the adoption of
Chemicals and petrochemicals energy management systesnsuch as fiscal incentives (¢
Represents nearly 10% of the potential energy savir links to environmental regulation.
for Industry in the EWS. Financial or fiscal incentives to encourage increased
Energy efficiency could improve hgarly 15% scrap metal collection and recycling.
between now and 2040 ta similar rate to that Market-based instruments, including obligation and
achieved since 2000. white certificate schemes, to encourage businenodel

Energy efficiency can combine with carbon capture,| innovation and increased investment.
utilization and storage, fuel switching and increased
recycling to limit the impact from the continuing
growth in demand fopetrochemical{OECD/IEA

2018a) Information and capacity building
Mechanisms such as industry networks, trainizgd
Other industry case studies to enhance awareness and capacity.
Represents 70% of potential energy savings for
Industry

Energy efficiency could improve by over 40% betwe
now and 2040compared with 16% improvement
since 2000.

Key technologies are motalriven systems and
electric heat pumps for process heating.

In the EWS, there are twice as many electric heat
pumps for process heatingnd the majority of

St SOGNRO Y2 ( nighhst effiidcy |
standard.

Detailed benchmarks for 26 industries and specific energy eftigigpotions forindustry in general and
energy-intensive industrieglron andsteel, Cement Chemicals and petrochemicaRulp and papgrare
found in Annex 3.

Table8 ¢ Additional potential mitigation from demanside EE measures in BuildifdsA 2018)

Additional potential mitigation from demanside EE | Key policy measures to enable efficieyamns
measures in Buildings
Total energy use iBuildingg(including HVAC, lighting| Regulation

appliances, and other equipmemuld stay flat Increased coverage and strength of building energy
between now and 2040, despite 60% growth in total codes and standards, for both new and existing
building floor area. buildings.

Expanded and strengthened MEPS standards for
Key opportunities equipment and appliances, such as electric heat pumyp

and air conditioners.
Buildings
Financeand incentives:
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in 2040energy consumption per squareeter could Fiscal or financial incentives to encourage consumers

be nearly 40% more energy efficient than today. adopt highefficiency appliances and undertake deep
energy retrofits.
Space heating Market-based instruments to encourage investment ar
Energy efficiency could improve by 43% between n¢ business model innovation.
and 2040.
Information and capacity buildig:
Lighting, appliances, and water heating Improved quality and availability of energy performanc
Energy savings from shifts to highrformance information and tools.
lighting, appliances, and watéeating equipment Expanded professional training programs and
account for a further 24% of the total reduction accreditation.

In the nonresidential sector, about orquarter of the
savinggo datehave come from lighting
improvements

Space cooling
Average air conditioner efficiency could double
between now and®040.

While the policy actions that this requires are generally well known and already applied in many
developed countest with differing levels of coverage and intengityhis is not the case in many nen
annex | developing countries where considerable emissions mitigation potential lies dormant.

Most of the available information on the application of specific demsidgenergy efficiency policies

and other interventions have been generated by analyzing the countries that are applying these
measures. Very little information exists on countries that have not applied the measure and believe that
it is beyond their capabilitywithout significant change from the current system and significant
technological breakthroughs.

The 2050 pathways platform (see ANNEX 1 for details) provides a consistent modeling framework that
allows a unique opportunity to compare the mitigation of Glmissions and reduction in energy usage
from different levels of activity using the mitigation interventions that each country has proposed as
viable means of greening its energy system. The framework has been applied in 24 economies amongst
which are gjht publicly available Neannex | modelsach of which analyzes supgdide and demand

side mitigation interventions at four different levels of intensity (or activity).

The analysis for this limited sample of countries shows that they considéiighest mitigation

potentialt beyond what they expect to be able to achieve under their NDE# Industry (with 46% of

the CO2 emissions reduction potential) followed closely by lighting and appliances (with 36% of the CO2
emissions reduction potential). SEé&gure 14 and ANNEX 1 for full analysis.

The total mitigation potential in Lighting and Appliancesigder than Industry (including what they
expect to achieve in their NDCs, but when looking at the additional contribution (greater than NDC)
Industrycomes out ahead because it is a more difficult sector to resshite Lighting and Appliances
can be more easily implemented by the country with limited external assistance

In third priorityare heating ventilation and air conditioning (HVAC) with 15%hefexpected additional
CO2 mitigation beyond NDCs. The remaining 3.5% of the expectedamsport, demaneside
mitigation potential beyond NDCs is split between cooking, building envelope and insulation,
agriculture, construction, and mining.
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Percent of the total average mitigation demasitdle potential
identified by the countries beyond NDC

0% 20% 40% 60% 80% 100%

Industry  —
Lighting & Appliances* [EG—_—_———
Heating and Air Conditioning*
Cooking* |
Buildings and Insulationf

Agriculture Construction Mining®

m Energy mitigation ® GHG emissions mitigation
Memo: *These sectors include Households and Commercial
Figue 14- Percent of the total average mitigation demanitle potential identified by the countries
beyond NDC

4) Policies/actions that are proven effective in Energy
Efficiency improvement

Evaluation of the effectiveness of e nergy efficiency policy

measures

A gpod guide to the effectiveness of different policies that promote demsitg energy efficiency can
be obtained by analyzing the cressuntry evaluations of the application and impact of different
measures reported by the ODYSSHHERE project which invadg anetwork of 37 partners from 31
countrieswho comprehensiely monitor the efficiency trends and policy evaluatiomnEU countries,
Norway, Serbia and Switzerland.

TheMUREMesures d'Utilisation Rationnelle de I'Energ@gtabase managed by ISINNOWA
structured by final energy consumption sectarsd provides an overview of the most important energy
efficiency policy measusesee ANNEX for details)

Energy efficiency policy measures in Industry
In the industrial sectqithe database contains09 measures, out of whichl7(23%) are considered

successful measures with high impact
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Distribution of projects by type of measure showing those with high impact
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Co-operative Measures
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Financial Soft Loans
Legislative/Normative
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Cross-cutting

New Market-based Instruments
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Figure9 - Types of measures applied in the industrial sector showing the fraction evaluated as high impact

Of all the applied programd2% consisted of financial grants and subsidies, 15% of Information,
education and training programs, 13% of cooperative measures, and 8% of Legislative/Informative
measures. Other categories appeared in lesser participation.

The type of measures withe highest impact were financial gransubsidies, and cooperative
measures.

The financial grants and subsidies were predominantly applied to energy efficiency investment,
investment in clean fuels, arghergy auditstraining, andbenchmarking activities

The cooperative voluntary measures withdustrywere predominant to reduce the energy
consumption and CO2 emissions of industrial processes-f&iftypercent of these were evaluated as
high impact.

Energy efficiency improvements lindustryare hinderedby various barriers, each of which nesd be
addressed by different types of measur@siscan be resolvetly developing a balanced policy mix.
Financial measures have been in the core of the policy mixdstry over the last decade. Evafier
the financial and economic crisisom mid-2008 they were still dominating the policy mix ahdve
become even more important since 2013. Information measures are diverse measures ranging from
information campaigns to voluntary energy audits and trainirngifTrole has grown during the last
years. Legislative and fiscal measures are less often implemenkeduistry, but there is a slight
increase in legislative measures, driven bottSy O K O ahghighientdidh &f EU measures and by
new national meases. When crossectoral measures ilmdustry areanalyzedn more detail, energy
and environmental taxes and pollution charges listed within this group of measures augment the
relative importance of fiscal measures. Emissions Trading is an importanttabaded instrument
applied inindustryin all EU Member Countrig©®ECD/IE 2015)
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Energy efficiency policy measures in Buildings
In Buildings the database containk909measures, out of which03(21%)are considered successful
measures with high impaét

Distribution of projects by type of measure showing those with high impact
0% 5% 10% 15% 20% 25% 30% 35%

Financial Grants / Subsidies
Legislative/Normative
Legislative/Informative
Information/Education/Training
Co-operative Measures

Reg. for heating and hot water systems
Mandatory Standards for Electrical Appliances
Financial Soft Loans

Cross-cutting

Other Regulation in the Field of Buildings
Fiscal Tax Exemption / Reduction

Fiscal Tariffs

m mHigh Impact

FigurelO- Types of measures applied in thaldingsector showing the fraction evaluated as high impact

Of all the applied program81% consisted of financial grants and subsidies, 20% of
Legislative/Normative, 13% each of Legistdtivformative measures and Information/Education and
Training. Other categories appeared in lesser participation

Thesetop 4 measures represent the largest number evaluated as high impact.

The financial grants and subsidies were predominantly applieth¢ogy efficiency investment,

investment inrenewables andenergy auditsThe legislative/normative policies principally defined

energy performance standards and minimum thermal insulation standards for buildings. The
Legislative/informative programs fosad on mandatory energy efficiency certificates for buildings and
mandatory energy labeling for electrical appliances. The Information/Education and Training programs
predominantly coverednformation campaigns (by energy agencies, energy suppditrs

Typology of energy efficiency policies and measures

As previously discussed, to be successful in improving ereffigyency, a coherent package of multiple
policy instruments is required, including normative, finan@ad supportive measures.

Policies used tprovide incentives to promote energy efficiencgnbe divided intdfour groups It is
noteworthy that most energy efficiency policies and measures are not used in isolation but are often
part of policy packages. Furthermore, the introdoatof one policy does not necessarily imply the
removal of preexisting policies applied to the same entiti€sanaka 201l

Figurel10O2 NNBf I 1Sa GKS O2yOSLJia 2F WwWWwW2KSNB LRfAOASaA
0KS wweelLlRftz23e 27F Sy S MEsavhabtypesiolpaliGies aré usedanfwhaOcbrieitQ Q @
andthe scale of each measure. When the scale is small, such as equipment, many measures are needed
to attain certain energy saving levels. Tdien involvesnumerous procedures and high transaction

21SeeAnnex 4
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cods. On the other hand, measures applied to large targets, such as the whole economy or entire
industries have lower relative transaction costayt their effectsmay bemore challengingo quantify.

Equipment Process Factory/works _ Industry Whole economy

. Efficiency standard Energy management
Regulation - Benchmarktarget
= Control retrofitreplace
Prascriptive £
measures [ Energy management
Agreement | Benchmark target
Energy savingtarget
T | Energy/carbontax ]
ax+ Speciiclaxcredn,
exemption, deduction
Economic Direct _
measures financial Preferential loans ]
incentive L Subsidy )
Cap & trade scheme [ Emission trading )
Identification [ Data collection, auditing, monitoring ]
of opportunity ) [ Benchmarking
sn'::::“"' Cooperative {[ Parnership, program |
measures | | Promotion )
Capacity building [ Training, education ]
i'l::'m"lllt % [ Govemment procurement ]
A Install efficient technology |

Figurell- Object coverage of energy efficiency polieyiaka 2011)

Prescriptive Measures

Minimum efficiency performance standards (MEPS),

MEPSre most commonly applieth productsusedin the Buildings andlransportsectors MEPS most
directly affect equipment maufacturers and importens preventing themfrom selling inefficient
equipment.In the industrial sectqithey are an effective mechanism for improving the energy efficiency
of SMEs (which use lighting, fans, boilers, transforpredestric motors and otherequipmen) where
the transaction costs of evaluation, managemeanid validation on a comparyy-company would be
too large.

MEPS can be particulagffectivein buildings andappliances thatre widely usd, are high energy
consumersor are irruse for long periods. Lighting, refrigerators, and electric motors are prime
examples.

However, b be successful in improvimproduct®6 2 NJ | LILShekgy sffidiéh€yaeduires a coherent
package of multiple policy instruments. Labelsngi@rds andother market transformation activities
must take account of thlighcomplexity of the technology development, diffusj@mnd
implementation processlThere are various ways to improve the produtarket profile, including:

1 encouraging the purckse of higher efficiency products,

9 discouraging the purchase of lesfficiency productsand

9 encouraging the production and marketing of products more efficient than currently available.

Labels and standards each play different roles in encouragindetelopment, marketingand
purchase of energegfficient products. MEPS are needed to eliminate poerestperforming products
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but unless they dynamically evolve in policy strength, do little to encourage the development of still
more efficient productsTheir policy strength and coverage often evaluate MEPS effectiv@ness

Labels, fiscal incentiveand other customefocused instrumentgsan be used tincrease the average
efficiency of the market, increasing the market shares of efficient models a&xpense of inefficient
ones. Support for innovation and research and developneantassist local manufacturarscomplying
with continually strengthening standards ardable new, more efficient, products to be introduced to
the market at future dates.

Support from esultsbased climate financeould allowthe earlier introduction of tighter standards,
support the necessaiyfrastructure such asampletestingand qualification facilityo enhance the
enforcement accelerating the market transiticiowards more efficient appliances.

Regulationsonfull process efficiency

Regulationgan be used to influence industrial sectofseyare used in Chinandare being
implementedin Vietnam.Typically governments define energy efficiency goals for fffgeprocesses,
factory or industry sector, based on domestic or internatidmedtpractice¢ enumerated as benchmark
targetsc through negotiated agreements or ndrinding targetsSee Annef and Annex3 for details.

Negotiated agreements

Negotiated greements involve contractssed primarilybetween industrial sectors and governments,

which outline energy use or G@missions targets and schedules, ammdvide compensatory support

and concessions fromte government Thesecanbe groupednto six types(Tanaka2011)

Completely voluntary agreements
CKAA (LIS KlFa y2 (l y3iandSualthdieisQicertaigtyNaboutO I NNER (i Q
their effectiveness.

Agreements with penalties/rewards
This type includes penalties or rewards and promotions. In Cktiegtpop 1000 enterprise
scheme affects promotion and salary.

Agreements with annulments/exentipns from existing measures
This type awards preferential treatmerfof example taxexemption) for signing the agreement
and achieving its targe@ndrescinds it if the targetare not achievedBecause of the ties to
other policies, tley are usuallyntroducedas part of a policy mix

Agreements withthe threat of future regulation
This typeis tiedto preferential treatmentconcerninguture policy, perhaps a costly regulation
or tax Uncertaintycan behighif the details of the future policy aneot known or there is
doubtondi K S 3 2 @S Niferns abiliytxd followlthfaligh on theagreement.

22 MEPS plicy coverageefers to the share of total final energy use by equipment and appliances that are subject to a policy or
regulation. For example, if a country adopts new MEPS for specific types of refrigerator, the policy coverage is thefamount o
energy sed by the regulated refrigerators, divided by the total amount of energy used by all refrigerators in a givénBfear.
Policy strengthis defined as the extent to which a policy increases the amount of energy saved over time. For mandatory
policies,it is measuredy comparing the current policy requirement with thequirement in 2000.
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Agreements with government support for actions the targets
This type includesupportfrom the governmenin the form ofrecognition, awardsand
financial support for energy management, capacity building, identificatfapportunities
technical informationandsite visits by experts.
Agreements with publicity recognition of compliance or rrmmpliance
This type involves public disclosure®S O 2 NE Q 2 NJ O2 Y LJ ydmPlia@e O2 Y LI A |
with the targets.
Where the agreements can lead to an acceleration of the introduction of energy efficiency measures or
enhanced efficiency standard®sultsbased climate financeould beapplicableto facilitate the
process.

Energy managementequirements

Energy management requiremerdse another policy approach to encourage plants and firms to

employ energy management processes by regulations, suttfeasquirement ofan energy manager or
reporting of audit results; and setting standards for energy management.

The successful prograsare typicallythose that work in conjunction with an energy or carbon ¢ax

those that have either an implicit threat of future taxes ogutations. Negotiated agreements vary in
their effectivenesdut have been shown to work well when thegve government support, often as

part of a larger environmental policy package, and a real threat of increased government regulation or
energy taxes ifargetsare not achieved

Fundingfrom resultsbased climate financeould support the establishment of such agreements.

Economic Measures

Economic policies used to promote energy saving can take the form of incentivegdfople

favorable tax treatmat and subsidies) or disincentives (taxation and-aagtrade schemes).

Most companies are sensitive to costs, but those in some industrial sectors are more sensitive to energy
and CQtaxes and emissions pricing than others. For exantpéecement indusy isvery sensitiveo

energy costs wtalin the paperand pulp industry energy cost is not seen to hawggnificant impact on

gross investmentin the paperand pulp industrl) energy expenditures agesmall proportion of the

total production cost, (2) cost of equipment installation is much higher than the energy savings gained
and (3)Industrygenerallyrequires a maximum of three year payback period on energy saving

equipment thereforepaper and pulpndustry is less responsive to@omic measures

Fundingfrom resultsbased climate financean make a difference here by leveraging access to lower
cost capital, demonstrating international support for the energy efficiency proposal, and supporting the
MRYV process needed to demonstrate emissions mitigdtigpact of economieneasures

Directed tax reductions, other financial incentiveand nontax, financial incentives, such as subsidies,
preferential loansand R&D funds

These can be appligd encourge energy efficiency investmely lowering thefinancial risk and
redudngbarriers whenndustryinvests in new or additional technolog¥hese can reduce the risk to
the investor and lower the cost of capitakpeciallymportant whenthe energy effi,ency projecthas
payback times longer than standard. Subsidiesvarg popularmeasures in many countrig¢although
globally the subsidy on fossil fuels is many times larger than that available for energy efficiency

18



investments) Preferential loans or Bn guarantee schemes for energy efficiency investnagatusedn
fewer countries

Capital Cost Allowance systems

Capital Cost Allowance systems can encourage investment in eeffigjgnt equipment by accelerated
depreciation These take the form ain annuatax deduction that can be claimed on depreciable
asseté®as a percentage of the asset's costgeweralyears.

Onecrucialaspect of directed financial incentivemsed by many authoiis the issue of who pays. In
regulations, negotiated agreeents and taxes, the marginal cost of energy efficiency is paid by the
targetedIndustry. However, with subsidies, preferential logiax reductionsand loan guarantees,
society pays for all or part of the cost. This contravenes the spirit of the poflatex principle of
environmental policyTanaka 2011jut can be considered as necessary incentives for the global Paris
Agreement goals to be reached.

Emissiongor carbon)trading

Emissions (or carbon) tradigused in many countrig€seeFigurel?) to bring market economics to

bear on the choice of energy sources and efficiency of energy uses pyihilarily used for carbon

intensive energy production, the EU emissions trading schem&T{E) also targets large industrigh a

financial burden imposed bycap foreveryt CSS YA GG SR® / I f AF2NY Al Qa OF LI | YR
sources of over 25,000 t @@mitted per year and their energy efficiency obligation (EEO) targets mostly
NBaAaARSY(GALFf YR O2YYSNDAIf® LYRAI Ay GKSANI SySNBHe@
of large energyintensive industries. China, after a pilot in 5 citied &provinces currently only targets

power generation but plans tmclude firms consuming more than 10,000 tong©0f2 I f Slj dzA @ f Sy { ¢
eight sectors: petrochemicals, chemicals, building materials (including cement), iron and steel, non

ferrous metals (sth asaluminumand copper), paper and civil aviation. This would cover around 6,000
companied’. Vietnam has issued a PrintvA y A & (i S NXdavelépadNiBderihavarieB vy 1 Q& t awX

to establish starting in 2020a emissions trading scheme for the staelctor.

1] ﬂéﬂ;ﬂﬂﬂ
«

Figurel2 - Map of explicit carbon prices around the world in 2€A.7.

23such as buildings, plant and equipment, or machinery, as well as additions and improvements to such assets

24 https://lwww.carbonbrief.org/qahow-will-chinasnew-carbontradingschemework

25 Source: Global panorama of carbon prices in 2017, ¢4@&itute for Climate Economics with data from ICAP, IETA, World
Bank and public information
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White certificate schemes are seen as possible maksed policies oriented towards ene energy
efficiency comprised of eneregavings quota fosome categories of operators coupled with a trading
system for energyefficiency measures resulting in energy savinvgsiations of this policy mix have
been introduced in New South Wales (Australéa)d latertaly, Great BritainFrancethe Flemistregion
of Belgium andin China.

Supportive policies
Supportive policies consist of informational, analytieald institutional development measures, which
help to establish a favorable environment to implement energy efficiency actions. Theintialjry
and enduserssee and act otheir energy efficiency interests as defined by the market and also by
other policies. They may be a preliminary step leading to regulations, negotiated agreements and taxes,
or they may be supplementary to these other p@s enhancing and verifying their effects.
These can take the form of:

9 identification of opportunitiedor energy saving/conservation;

9 capacity building through advice, training, information sharargl education;

9 public disclosure of energy efficignefforts and achievements afidustry, and

9 cooperativemeasures in which government cooperate wiitle energy consumeio promote

their efforts for energy saving and increase their capacity to do so.

Supportive measures are usually low cost (in companigibh other measures). They are only somewhat
effective as stanglone programs in reducing energy use or CO2 emissions, buk#yapntribution is
increasing the costffectiveness of the various other prescriptive and economic measures. The
awarenessknowledge, toolsand procedures that supportive measures foster in companies are the
foundation upon which the prescriptive and economic measures operate. Companies need these
supportive resources to translate market and policy incentives into-effisient technicalactions;
governments need these resources to better understand the opportunities and barriers to improved
industrial energy efficiency and to design policies and measures accordirayiaka 2011)
Resultsbased climate financis ideally suited to support such measures whigsénclusion in a proposal
leverages the effectiveness of other regulatory or ecoimmeasures.

Direct Investment

Direct government investment in energy efficient equipment and processes is rare, even when
companies are statewned Governmentsponsoredesearch and developmentranging from basic
science research to thapplicationrspecific technology developmentdoes occur but tends to be

project specific Grants, from international funding agencies and NG@soften applicable to pilot
operations, but usuallyessso to fullscale production or rolbut.

Where granfunding is used as part of a blended finance package to generate preferential loans, this
would be consideredboveA y a9 02y 2 Y&RéO Y S & dzNB a
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Effective b usiness modelst hat promote energy efficiency

Utility -funded energy efficiency programs

Utility-sector energy efficiency programs drecomingmoreimportantthan everas energy efficiency
continues to be one of the cleanest and lowessst utility system resourcésin 2019 ACEEE conducted
their fourth review of programs in the USA and Camtalidentifyin residential, commercial, and
industrial customer sector$eading efforts to facilitate the borrowing and adapting of strategies across
sectors, end uses, artdchnologies. They identifiegs3 highperforming programs in residential,
commercial, and industrial customer sectors with the following observati@dewak et al. 2019)

1 Strategic energy managemeiprograms are demonstrating success in serving commercial and
industrial customers.

1 Multifamily programs are proliferating and diversifyindrhey profiledseveral successful, cest
effective models providing both gas and electric measures

1 Lowincome programsare growing in importancereaching customers with high energy
burdens. Thescludecompretensive statewid models, natural gas utility offerings, and
programs that work with nonprofit organizations and local governments to servériceme
residents

1 Lighting programs ar@pplyingnew designs and strategie3he strengthening of federal
lighting efficiency standardsas reduced the amount of energy savings utilities may claim from
traditional lighting programghat provide rebates to customers at the retail levefograms are
developingto provide advanced lighting technologigsch asietworked lighting controls rather
than switcheson individualfixtures (King and Perry 201 Another expandingorogram category
isLED street lighting for municipal and utility customers.

1 New building construction programare embarking on a path to net zero ener§gveral
exemplary programs support the construction of ultoav-energy buildings in both the
commercial and residential sectors

1 The most effectiveupstream and midstreamfocused programsre applyingebatesin
product distribution channels fanore significantmarket impact

9 Electric dilities are partnering with otherutilities. Collaborative prograsinclude gas and
electric utility partnerships, coordinated energy and water conservation, and workotitr
local government entities and organizations.

9 Programsaretargeting specifiandustry segmentscustomer subsectors, and technologies
instead of relying on a onrsizefits-all model

Energy service companidESCOsand Super ESCOs

ESCOs design, iait and in some cases, finance energy efficiency projects through a contractual
agreement with the energysing customer, usually using an energy performance contract (#HeL)
incentivizeESCOs to identify and implement energy efficiency opportunttiesfinancial returns from
whichare subsequently sharedlith the customer.

261, Hoffman, G. Leventis, and C. GoldnmEends in the Program Administrator Co§Baving Electricity for Utility
CustomeitFunded Energy Efficiency PrograiBerkeley: LBNL, 201 8Ya-
publications.lbl.gov/sites/default/files/Ilbal007009.pdf Lazard] I T I NRQ& [ S@St AT SR / 24&i
11.0, 2017 lazard.com/media/48337/lazardlevelizedcostof-energyversion110.pdf
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Worldwide, he majority of ESCO projedtke place in the nomesidential buildings sector, followed by
Industry. The prominence of the nemesidential buildings sector reflects the availability of loisk
efficiency opportunities that are easily implemented and scaled up, such as lighting replacements,
building envelope improvements and heating, ventilation and air conditioning (HVAC) updiiagles.
longerterm focus of many nomesidential usersnakes the sector an attractive prospdaot longer-term
contracts. ESCO activitylimdustry varies significantly between countriés Asidndustryis the
dominant sector for ESCQshile in North Ameri@ and Europet plays a marginal roldue to

O 2 Y LJ pfefetercto use internal expertise to implement efficiency measures fads onprojects
with very shortpayback perioddn all marketsthe residential sectois seeras less attractive due t¢si
diffuse and heterogeneous naturk developing countries, the growth of the ESCO industry has been
slow when compared to the potential for performance contracting.

One promising solution is theiBer-ESCO modgduchas Indi& Bnergy Efficiency Seceis Limited
(EESE’. ASuperESCO as an entity that is established by the Governritéatctions as an ESCO for
implementing projects in public facilities aatsosupports capacity building and project development
activities of private ESCOs. Thevernment capitalizes the Supe6CO with sufficient funds to
undertake public sector performance contracting projects and to leverage commercial financing. The
SuperESCO may also act as a financing or leasing organization to provide privateEET&emers
financing for EE projects or leasing for EE equigntumperESCOprovide scalingip and can more
easilyaddress some of the barriers to largealeimplementationthat bringssuccessfumarket
transformationthroughdemandaggregationbulk order and driving down manufacturing cost,
therefore enabling higlpenetration of energyefficientdevices, such dighting intothe residential
sector.(IEA 2018)

In 2017, he value of the global ESCO manlesichedUSD 28.6 billiogrand an average delivered energy
savings of about 25f energy consumption of its servicedstomer. In all regions, government policy
has asignificantimpact on ESCO activity. Policies that@mrage ESCO engagement, altelevant
accounting practiceandenable the acquisition of thirgarty financeare criticato expandngthe
market and derisking projects.(IEA 2018)

Energy saving insurance

Raised levels of risk inhibit thighrty finance to the ESCO markahda small number of financial
institutions and private companies are now offering energy savings insurance (ESI)

Two types of ESI aleeing offered technical and credifTechnicalnsurance covers the ESCO or
technology provider if promised energy saviage not achievedassuming the technical risk associated
with the efficiency project. Credit insurance guarantees that repayments to the ESCO will continue if a
customerdefaults(IEA 2018)

27 Energy Efficiency Services Limited (EESL) is an energy service company (ESCO) of the Government of India and is
the world's largest public ESCO. It is 100% government owned, a joint venture edwtaeel NTPC Limited, Power
Finance Corporation, Rural Electrification Corporation and POWERGRID.
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Green Banks

The role of green banks in providing energy efficiency finance has increased significantly in the past two
years. Green banf&are established by national or regiorggdvernments to provide finance and

leverage private investment for projects that will benefit the environment and are commercially viable
but struggle to attract finance. They have a mandate from a public authority to ensure the scope of their
activities.Most green banks invest public funds in projects alongside private céiifal2018)

The share of total green bank investment for energy efficiency investmeritdwide reached USD 430

million in2017, of which thdBuildings sector received 81%. The majority of this finance has beeadoan

to small and mediunsized enterprises (SMESs) for building and equipment upgrades, plus new

construction of energefficient singlefamily homes. In the first quger of 2018, energy efficiency was

GKS fINBSaid aSOG2NJ F2NJ ySg 3INBSY otyl Ay@dSaidySyid:
Energy Finance Corporation.

Some ECA regions such as Bulgaria and Ukraine have a EE fund dedicated to buildatigmeShall
we also mention that?

GreenBonds

Green bondg bonds created tdund clean energy and environmental projects specificallgn provide
investors with more transparency and greater certaiimyheir investmentTheycan also provide a
lower-cost source of financing, or refinancing, than traditional bank loans.

While the market for climatealigned bonds is estimated at USD 674 bifficthe value of green bonds
issued primarily for energy efficiency tripled from USbillion in 2016 to USD 47 billion in 2017,
outpacingthe growth rate ofgreen bonds dedicated to renewable and other energy soufiéss 2018)

28See: The Green Bank Netwohittps://greenbanknetwork.ory It includes the Clean Energy Finance Corporation
(Audralia), the Malaysia Green Technology Corporation, Connecticut Green Bank, New York Green Bank, Green
Finance Organization (Japan) and the Green Investment Group (United Kingdom).
2 See Climate Bonds Initiative (201Bhnds and Climate Change: The Stdtthe Market 2017London, UK,
www.climatebonds.net/files/reports/chsotm_2017bondsclimatechange.pdf (accessed
3 September 2018).
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Box- Examples of mandatory minimumnergy performance standards (MEPS).

Cooling Equipment

* Mandatory MEPS
© Mandatory target
© Mandatory label
Voluntary MEPS
® Proposed MEPS

This map s without prejudice to the status of or any territory, to the del and 10 the name of any territory, city or area.

Note: Map shows one policy per country based on the strongest policy, e.g. the European Union has mandatory MEPS and labelling, but
only mandatory MEPS are shown.

Figurel3shows the worldwide coverage of MEPS standards in 2017 for cooling equipment.sThere i
significant scope to raise the coverage in most of the developing econ@amiks raise the strength of
minimum energy performance standards

® Mandatory MEPS
© Mandatory target

© Mandatory label
Voluntary MEPS
® Proposed MEPS

This map s without prejuice to the status of or any territory, to the del 3nd 10 the name of any territory, city of ares.

Note: Map shows one policy per country based on the strongest policy, e.g. the European Union has mandatory MEPS and labelling, but
only mandatory MEPS are shown.

Figurel3- Cooling equipment policy coverage, 2817

Global best available atonditioning equipment is up to five times more enegfficient than the least
efficient equipmenton the market based on the seasonal energy efficiency ratio (SEER), which reflects
the average annual energy efficiency of cooling equipm€btN Environment; U4E 201There is
significantopportunity to improve the average installed SEER levatrong MEPS policy would be
adjusted over time, to narrow the gap between minimum available and best available technology. In all
appliances, it iessentiakhat policy regulates the energy being used toyide the service, as opposed

30 Source: IEA Global Exchange on Efficiency: Cooling, OECD/IEA, Paris,www.iea.org/exchange/cooling/ (accessed 2 July 2018).
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to developing regulations for each specific technology. Such an approach encourages the market to
move to the most efficient means of delivering cooling.

Electric motordriven systems

Nearly 30% of electric motor energy ugiebally in 2017 was associated with unregulated electric

motors, classified as IEO (Figure 4.9). This is due to the operation of motors that fall outside the coverage
of standards, the continuing operation of unregulated motors in economies where MEE $d@v
implemented or motors operating in countries without any MEPS.

1 IE2
1E3
1E3 or IE2 with VSD

Figurel4 -Countries with MEPS for electric motors, by strength level (IEA 2018)

The European Union introduced MEPS at the IE2 level only in 2011, so cdwesawd yet reached

levels in other countries and regions. EU MEPS have now been strengthened to the IE3 level, or IE2 with
a variable speed drive, so the European Union is now equal with Japan, &wtddexico, which have

all introduced MEPS since 20&0d increased stringency to the IE3 level.

However, it isvital that the measures and policies cover the system (fan, pwetg) and not just the

motor by itself. There is coglffective potential for the efficiency of motairiven systems to increase by
op» 0SU6SSY HaAamMT YR Hannd ¢2 | OKASPS &dzO0K |y AyO
will need to come from the supgremium efficiency IE4 level, with the remainder at IE3 level.

However the wider motordriven system presents greater opponities for efficiency gains. Potential

comes from the increased application of variable speed drives (VSDs), improvements in the design,
selection and operation of enduser devices and efficiency gains across the wider mdidren system.

VSDs are a common feature of new, hafficiency electric motors but can also be retrofitted to existing
electric motors, representing one of the most castective efficiency measuredJN Environment;

Global Environment Facility; United for Efficiency (ULBY2

Standards can promote improvements in the efficiency of-asé devices such as pumps, faasd
compressors, which have been implemented in a small number of large engirgy countries,
although many remain voluntary. Ener device inefficencies can be reduced by improving
information and skills for the design and installation of medoiven systems; implementing design
standards; and including energy performance incentives in contracts for design and installation of
motor-driven systemsThis will be important given thgignificantpotential for energy savings in less
energyintensive manufacturing sectors, in which operations can be more variable and d{fzée.
2018)
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5) A role for results -based climate finance in increasing

ambition in demand -side energy efficiency
As discussed above, the mitigation measuneshichresultsbased climate financean play a pivotal
role to helpunlockdemandside energy efficiencgret by definitiort not those thatare included in the
BAU omunconditionalNDC Thepotential roleof resultsbased climate financis to help unlock
mitigation opportunities that are above and beyond what the country consitlexsit can achieve by
itself andprincipally are those thanvolvea significant change from the current system and significant
technological breakthroughs.

As we have seen thmost significahopportunities lie in Industry, Lighting and Appliand@geiss et al.
2010)and Heating Ventilation and Air Conditioning &8) (UNEP; CLASP 2044}l oftenmarket forces
alone are not sufficient to drive the transformatioaquiring government intervention through a
suitable package of prescriptive, economic, and supportive measutaeaix down the barriers that
impede change.

Resultsbased climate financeould have aimportantrole to play in helping to overcome barriers to

effective policy implementation and operation, and in reducing the perceived risk to investors/early
adopters. The addition afesultsbased climate financean enhance the acceptability of a reform policy

to the different stakeholders by reducing compliance costs to participants through MRV support, or by
increasing the capacity of participanfesultsbased climate financean also basignifiantd NI £ f € A y 3
FEr3¢ G2 3ISG aidl | S pigate Restdidind tRreN@mvhuniyd PUll tegetnes wbviards

a common outcome and strengtheheir commitment toachieving thdargets.

Theinvolvement of resultsbased climate financean:
Provide critical MRV supporivhile the additional funds thatesultsbased climate finance
O2dzZA R FRR (2 | L mhay beddniivelsmalicohthared © overdll-afidéignal &
investment and cash flovthey can be sufficient to develop and support the necessary MRV
systems to evaluate thactualpolicy performance and inform the folloup policy decision
making. Lack of credible databasan bea critical factor preventing decision makers in
implementngimpactfulmitigation interventions.
Improving overall financial viabilityand reducing the payback periodf EE investment
Demandside energy efficiencyitiatives differ in their risk perceptigrand a lack of certainty in
outcome translates intgreater perceived risks. Private actors usually require higher returns to
justify uncertainties or challenges. Through proper arrangement case byTdaxevenuefrom
resultsbased climate financeanbe utilizedas an effective means in attraeg private
participationand reducing costiBy reducing the uncertainty ithe outcome. Although many
energy efficiency projects are economically cost efficient, this can be a deciding factor in making
them financially viable.
Strengthen and institutionalie the sector planning procesand regulation enforcementData
collected from MRV systempported byresultsbased climate financean strengthen and
AyalirabdziazylFt AT S GKS aSO02 N L} leyeygy sffientINE OS a &
concept.Theresultsbased payment can be used for data analysis and contribute tontia
knowledge platfornthat is neededn each country as a basis for promoting further energy
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efficiency improvementResultsbased climate financean alsde used to strengthen he
institution to enforcemandatoryMEPS

Provide aad wl f f edAHB miG@datlordfrondemandside energy efficiencganrequire
coordination between different private and institutional stakeholdensd between the
implementation of different policieand measureddaving a Rallying Flag that all can agree to

be beneficial, can be key to building consensus and momentum to benefit a common goal, even

when that goal (GHG mitigation) may not be of maximum priority for several of the actors
involved. Sele@bn of prospectiveenergy efficiencyrogranswill be a test of the understanding
of the program entities on how the performantased incentive works for their sector as well
as their ability to convene multiple stakeholders to take concerted mitigatotiomas.

Strengthen commitmen The inclusion of an agreedsultsbased climate financeomponent
can be critical in strengthening the commitment of the involved stakeholders to make things
happen correctly.

Given these, suppothroughresultsbased climate financean push the governments to extend their
comfort zonein decision making, financial risk mitigation, and MBVards moreaggressivections.
Suchsupport canin manycasesbe sufficient to tip the balance that allows thehsformative change
to occurand make interventions attractive to private and institutional investors.

Attractive sub -sectors and types of program for results -based

climate finance involvement

There are several demargide energy efficiency programs wleghe participation ofesultsbased
climate financecould be a useful instrumenthenintegrated into the technical assistance and lending
operations Based on the above analysis, the follow&&rould be good candidates for further
investigation:

A. Economy -wide programs

Economywide programs are particularly interesting porsuefor resultsbased climate financsince
suchprogramscangeneratesignificant mitigation. These programs typically have a lower transaction
burden than other programs of more restricted scope, however conservatively demonstrating and
verifying the achieved mitigation can often be more complex, involving technical amd®etric
analysis.

Key Transformations whereesultsbased climate financeould deliver useful support

1) Electricity tariff increase and fuel subsidy reduction

2) The application of market mechanisms to achieve fuel switching from fosdédtricity andower
net carbonenergy sources.

3) Economic pgrams that reduce the demand for energy and promote its radfeeient utilization

4) Carbon and emissions trading schemes that reduce the demand for energy from fossil fuels and
promote cleaner fuels and technology

5) Mandatorypolicies and regulations with minimum energy efficiency performance requirements

such as mandatory minimum energy performance standards (MEPS) for appliances and equipment

andmandatory building codes
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Policy and Measurgpackageghat can be addressed bgsultsbased climate financéo promote

the transformation

1 Support togovernmentin the elaboration and implementation of the policy measuees their
on-going future strengthening.

1 Support tothe governmentin establishing anchaintaining theMRV system

Crediting approach
9 Principally policy based.

For information on these measures sé&thapter 3

B. Programs focus ing onless energy -intensive lightindustry and SMEs

Thirty-four percent of final energy consumption limdustry and 25% of GHG emissions are generated by
less energyntensive light industry and SMEs, particularly in Asia. These enterprises typically are an
important source of employment, embody up #% ofthe potential energy savingsom Industrybut

face more substantiabarriers to energy efficiendmprovement due to often limited credit availability,
technical capacity, and thdiffusenature of this segmentrediting from resultsbased climate finance
could help reduce these barriers aimtreaseambition.

Key Transformationsvhereresults-based climate financeould deliver useful support
6) Lighting,

7) Bectric motors andnotor-driven systems

8) Variable Speed Drives

9) Process hedng and cooling (includindectric heat pumpp

10) Heat and energy recovery

11) Systems integration

Policy and Measureackageghat canbeaddressed byesults-based climate financé promote
the transformation
1 Support to government in the elaboration and implementation of the policy meagares
achieve the highest level of MEBR&d in their orgoing future strengthening.
9 Support tothe government in establishing and malntalnlng the MRV system.
i.  Minimum energy performance standar@dEPS) afl 2 R @ Q4 KA 3IKSas8 STFAO)
ii.  Financial or fiscal incemnes to users to acceleratbe replacement of existing
equipment
iii.  Financiabupport Green Bankdpw-cost loans, fiscal incentives) to local manufacturers
to improve products and processes to meet the new high MEPS
iv.  Utility-sector energy efficiency programs
v. Information and capacitpuilding to enhance awareness and adoption of new standards

Crediting approach
1 Principallyprogranmatic.

For information on these measures sde&ble7, Tablel8, Annex3, Tablel9, Error! Reference
source not found, Chapter 3
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C. Programs focus ing on e nergy -intensive heavy industry
Transformational change in energy consumptiohéavyindustry often requires significant investment
in process changes since in many cases updating an older inefficient process can never achisve best
class efficiency levels. Often, the financialptimum energy efficiency level (for new process
investment, particularly in developing countries) is lower than weeldss levelsThe suksectors with
the highest energy use and mitigation opportunities through the adoption of plant efficiency
improvements and Best Available Techniques are:
i.  lron and Steel (gint efficiency improvement and transformation to electric arc furnaces through
improved metal recycling)
ii.  Chemicals and petrochemicglacludingincreased recycling to limit the impact from the
continuing growth in demand for petrochemichls
iii.  Cement (inclding clinker production and clinker ratio in cement)
iv.  Pulp and paper (including recycling and other measures to reduce pulp production)
v.  Aluminum
However resultsbased climate financerediting is not the most applicable to projdetvel fundingto
the involved private enterpriseshere it can bechallengingo separate the energefficieng
components from capacity expansion unless strict eligibility crieméaestablished

Key Transformations whereesultsbased climate financeould deliveruseful support

12) Policy measures to achieve the highest level of MEPS and in thgioiag future strengthening.

13) Establishingand maintaininga sectorwide MRV system.

14) Establishing and maintainingdentives to encourage the adoption of energy managemesiesys,
such as fiscal incentives or links to environmental regulation

15) Establishing and maintainingnéncial or fiscal inceiwtes to accelerate the replacement of existing
equipment with higher MEPS alternatives

16) Establishing and maintainirgoperative volintary measures with Industry to reduce the energy
consumption and C{Cemissions of industrial processes

17) Establishing and maintainingcentives to accelerate the incorporation of combined heat and power
(CHP), heat recovery and waste heat to power sahgio

18) Establishing and maintainingcentives to encourage increased scrap matal plasticsollection
and recycling

19) Establishing and maintainiram emissions trading scheme (suchlay’ RA I Q& t SNJF 2 NY =
(PAT) Scheme

20) Establishing and maintaimg energy auditing, benchmarkingollection of energy consumption data

21) Establishing and maintainimgandatory measures to increase scrap metal and plastics collection
and recycling

22) Establishing and maintainiddandatory measures to increase carboapture, utilization, and
storage

23) Establishing and maintainingformation and capacity building to enhance awareness and adoption
of new standards

24) Establishing anchaintainingmarket-based instruments, including white certificate schemes, to
encouragebusness model innovation and increasiegestment.
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Policy and Measurgpackageghat can be addressed bgsultsbased climate financéo promote

the transformation

1 Support to government in the elaboration and implementation of the policy measures to
achievethe abovementioned transformationsind in their ongoing future strengthening.

Crediting approach
9 Principally sectoradr programmatic.

For information on these measures sd&ble7, Tablel7, Tablel8, Annex3, Tablel9, Table20, Table
21, Table22,
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Table23, Error! Reference source not foundChapter 3

D. Programs focus ing on lighting and appliances in households and nonresidential buildings

Most developing countries are lagging in the implementation and continual improvement of MEPS for
energy consuming devices and appliandedditionally, the expected life of these devices, once they
enter servicas higher than in countries with higher disposable income, loekiremergy consumption

to that required by theenergyinefficientdevice.Crediting from resultsbased climate financean

support the elaboration and implementation of the policy meastunethese countries to achieve the
highest level of MEPS and in theirgoing future strengthening.

Key Transformations whereesults-based climate financeould deliver useful support

1) Lightingand demand response lighting

2) Appliances with high utilizatiofactor (refrigerators, fans, TVs)

3) Appliances with high energy load (cooking appliances, washers/dryers)

4) Incorporationofd Ay i St ft A3Sy(ié SySNHE& YIyl3aSYSyi

Policy and Measurgackageghat can be addressed bgsultsbased climate financéo promote
the transformation
1 Support to government in the elaboration and implementation of the policy measures to
achieve the highest level of MEPS and in theigoimg future strengthening.
1 Support tothe government in establishing and maintaining the MRV system.
i. Expaned and strengthened MEPS standards for lighting
i. Expanded and strengthened MEPS standards for equipment and appliances, such as
electric heat pumps in refrigerators and instead of resistive heating in appliances.
iii.  Financial or fiscal inceies to acceleratéhe replacement of existing equipment with
higher MEPS alternatives
iv.  Marketbased instruments to encourage investment and business model innovation.
v.  Utility-sector energy efficiency programs
vi.  Fiscal or financial incentives to encourage consumers to augptefficiency appliances
and undertake deep energy retrofits

Crediting approach
9 Principallyprogranmatic but can also be policy if crediting the MEPS standard for lighting and
appliances, or crediting the mitigation effect of the financial and fiscaritive

For information on these measures sEable7, Table8, Error! Reference sowe not found,
Chapter 3

E. Programs focus ing on Heating , Ventilation, and Air Conditioning (HVAC) in households

and nonresidential buildings
In manydevelopingcountries the fastestgrowing end-use energy demand is for HYAC, particularly air
conditioning Avoiding lockin to high energy consumption solutions requires the accelerated adoption
of the highest level of MEPS and in theirgoing future strengthening, together with othergasures
such as building insulation, legvglass, window shadingndintelligent energy managemen@editing
from resultsbased climate financean support the elaboration and implementation of such policy
measures in these countries.
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Key Transformationavhereresultsbased climate financeould deliver useful support

5) Improvements in building thermal envelope for new and existing buildingfuding lowe
windows)

6) Expand coverage and strengthen Energy Service Company (ESCO) energy management and other
market-based instrument# nonresidential buildings

7) Energy savings insuranfie ESCOs and energy efficiency target credits

8) Expanded and strengthened MEPS standards for electric heat p[umps in space heating/cooling,
water heating. Incorporation of renewabkolutions (solar/geothermal )

Policy and Measurgpackageghat can be addressed bgsultsbased climate financéo promote
the transformation
1 Support to government in the elaboration and implementation of the policy measures to
achieve the highest level of MEPS and in theigoimg future strengthening. Support the
government in establishing and maintaining the MRV system.
i. Expanded andtrengthened MEPS standards for equipment and appliances, such as
electric heat pumps and air conditioners.
ii. Market-based instruments to encourage investment and business model innovation.
iii.  Financial or fiscal incentives to accelertite replacement of exiting equipment with
higher MEPS alternatives
iv.  Utility-sector energy efficiency programs, intelligent thermostats
v. Increased coverage and strength of building energy codes and standards, for both new
and existing buildings
vi.  Fiscal or financial incentives to@urage consumers to adopt higtfficiency appliances
and undertake deep energy retrofits

Crediting approach
1 Principallyprogrammatic and policy

For information on these measures sEable7 Table8, Tablel9, Error! Reference source not
found.Error! Reference source not foundChapter 3
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Selection framework for choosing sub -sectors and types of

program for results -based climate finance involvement

The following frameworkWorld Bank 2018¥ proposed tassist irthe selection of programs and
projects forresultsbased climate financeupport within any client countnjt was initially developed in
2018 by the World Bank asheuristic approach to prioritize interventioria an operationakettingand
weigh the level otoncessionalundingthat is warranted tcenablemitigation and resiliencéuilding
programs and projects

The frameworkhas been modified for use in the currentritext. It seeks taaid the choice of target
policies and programs in order iaximize the impact afesultsbased climate finance in achieving
longterm transformative actions to reduce GHG emissidite frameworkequires that target policies
and projects be qualified on three dimensiqisgeFigurelb):

9 Barriers to implementation

1 Level of ambition

9 Transformational potential
The priority of goolicy orprogram increases as the levels of ambition and the transformational potential
AYONBLI&aSd ¢KS tS@St 2F LINA2NRAGE A& FLILINREAYI GSt @
O dzNIDie dhird dimensionbarriers to implemetation, defines the complexity of achieving the
change, and in many casésa guide tdhe relative magnitude of thadditional fundingheededto
supportthe change.

Barriers to
implementation

Increasing grant element

Level of Transformational
ambition potential

Figurel5- The three dimensions considered by the framewrkrld Bank 2018)

The distinct levels of intensity of each dimension are given below. The suitabiligstdtsbased
climate financesupport is color coded as followsTiabk 9:
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Tabk 9 - Suitability forresultsbased climate financsupport

Suitability Description

Generally suitable for resuldsased climate finance support

vellow May require additional arguments to be included for restésedclimate
finance support

Generally unsuitable for resultsased climate finance support

Barriers to implementation dimension

Tablel10- Barriers to implementatiodimension: suitability foresultsbased climate financgupport

Intensity Description

Suitability

Highest The program is more expensive over its entire lifetime than alternative (higiméssion)
options (for example, investment in a promising but frontier technological solution) ang

carbon financing over an initial periadll not help resolve.
High The program is initially more expensive in upfront costs and operation (CAPEX, OPE
alternative (higheremission) options and requires additional economic support in first
years, but is expected to become sustainadifier that
The program ha significant barriers to its implementation and operation thegultsbased
carbon financing over an initial periagbuld help resolve
Moderate The program is initially more expensive in upfront costs (CAPEX) than alternative-(hig
emission) options buess expensive over its entire lifetimeedRiltsbased carbon financing
over an initial period would be sufficient to make the lemission chaie viable.
The program requires higher institutional or technical capacity than that which is availa
in the country or creates significant transition costs or political oppositiesulsbased
carbon financing over an initial period would hehake the lowemission choice viable.
Low The program is less expensive over its entire lifetime and has similar or lower upfront
than alternative (higheemission or loweresilience) options, but it is not a policy priority|
in the country Resultsbased carbon financing over an initial period would help make th
low-emission choice viable.
None The program is less expensive over its entire lifetime and has similar or lower upfront
than alternative (higheemission) options
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Transformational potential

dimension

Tablell - Transformational potentiallimension: suitability for resulisased climate finance support

Intensity

Description

High

The program expects to achieve a transformative improvement in government proces
economic incentives, or price signals; significantly improve access to finance féelong
low-carbon projects; or reduce the cost of technologies.

If this program ismplemented, future mitigation programs will become viable with a
degree of external support that is lower than today, and this difference is articulated in
program document.

Moderate

The program expects to provide important foundationsfisture investments, programs,

or projects that reduce emissions. It builds technical and institutional capacity that will
facilitate future action or improve the incentive structyind this difference is articulated
in the project document.
If this progam or project is implemented, future mitigation programs can be expected t
achieve a transformative improvemeint government processes, economic incentives, o
price signals; significantly improve access to finance forteng, low-carbon projects; or

reduce the cost of technologies will become viable with a degree of external support t
lower than today, and this difference is articulated in the project document.

Low

The program helps build momentum, without affecting the basic incentives or costs in
country

None

The program may reduce emissions but does not trigger any improvement in incentive
reduction ofbarriers to implementation for future projest

Level of ambition

dimension

Tablel2 - Level of ambition dimension: suitability for restdssed climate finance support

Suitability

Yellow

Intensity

Description

Highest

The program represents additional ambition over and above that whichdessaryo
achieve the mitigation objectives of the Paris Agreement. It generateadtiR®onalto
those needed by the country to meet their NDC obligations. Monetizing this ettoesgh
resultsbased carbon financing will not impede the country meeting its NDC obligation
whatsoever

High

The program imecessaryo achieve the mitigation objectives of the Paris Agreement an
generates ERadditionalto those needed by theountry to meet their unconditional NDC
obligations. Monetizing this excess through restlésed carbon financing will not imped
the country meeting its NDC obligations whatsoever

Moderate

The program or project is necessary to achieve the mitgabbjectives of the Paris
Agreementand it can be demonstrated that the country cannot realistically achieve a
development pathway compatible with their unconditional obligations if this (or a similg
program is not implemented. However, it is not egpedl that the program generates ERs
additionalto those needed by the country to meet their unconditional NDC obligations.

Suitability

Yellow

Low

The program does contribute to the country meeting its unconditional commitment in i
NDC. However, it is not expected that the program generateséRtsonalto those

needed by the country to meet their unconditional NDC obligations

The program or project reduces emissions, but only marginally, and does not significa
change the scale of the problem in a country

None

¢KS LINBINIY Aa AyO2yaraidsSyd gAGK GKS O

or risks creatin@ carbon lockn in terms of emissions
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Annex 1 - Using the Pathways 2050 mod eling as a guide
to client -country demand for support in demand -side
energy efficiency

2050 pathway platform

The Pathways 2050 calculatbwas originally developed by the Department for Energy and Climate

Changen the UK(DEC(how the Department for Business, Energy & Industrial Strat&yi$to

explore how the UK could meet the 2050 emissions reductions tartistsbjecive was to allow

different stakeholders and other interested parties evaluate the possible contribution of many different
YAGATLIGAZ2Y fSOSNARA FNBE o0dZAf R RAFFSNBY(G aLI GKgleaté
and building consensus.

BEIShen took the successful application of this model in the UK and made it availatie @sen

source 2050 pathway platforfito support countries seeking to develop letegm, net zereGHG,

climateresilient, and sustainabledevelopment pathwayslTwentyfour calculators haveeen

completed® although all are not publicly available.

This project is useful to this analysis in that it providesmsistent modeling frameworthat allows a

unique opportunity to compar¢he mitigation of GHG emissions and redantin energy usage from

different levels of activityising the mitigation interventionthat each country has proposed its NDC

as viable means of greening its energy syst€he purpose of this analysis is m@cessarilyo quantify

the possible mitigdon reductions feasible with the support odsultsbased climate financand similar

programsijt is to evaluate which sectors offer tiggeatestpossibility for demaneide mitigation.

The modehnalyzes suppigide and demandgide mitigationinterventions®*, eachat four different

levels ofintensity:

Levellcdf S ad STFTF2NI Lddusudldcéntr® ih which changes elzardy yise ardl

emissions occur over future yeatgvenby technology and by the market, but without any sifiec

intervention to lower GHG emissions.

Level2c/ 2y AARSNBR daF YOAGAZ2dza > andmlycon@spoads ydeioNDE o6& Y2 al
submission, although since the tinfilmme extends to 2050, it is more ambitious than the current

submission under th@aris agreement to 2030.

Level 3/ 2y AARSNBR dadzyft A1Ste& gA0K2dzi aAIYyAFAOLYyd OKI y:
G§SOKy 2t 23A0Ft oNBI]10KNRdJIZAKAE ¢ resultsbasediciddaty finan@eNY | G A @S
supportt above and beyond what thcountry considers that it can achieve by itselhile

Llevel4 2y AaARSNBR aoKIFG Ad GK2dzAaAKG (2 0SS LKeaAoOlrffte L
unlikely to occur even with international support.

31 See http://20506calculatortool.decc.gov.uk/#/home

32 See https://www.2050.0rg.uk/

33 Australia, Austria, Bangladesh, Belgium, Brazil, China, Colombia, Czech Republic, Ecuador, India, Indonesia,
Ireland, Japan, Mauritius, Mexico, New Zealand, Nigeria, South Africa, South East Europe (covers Albania, Bosnia &
Herzegovina, Croatia, Kosovoad&donia, Montenegro and Serbia), South Korea, Switzerland, Taiwan, Thailand,
United Kingdom, Vietham, The World

34 Both energy and noenergy levers are covered by the model including LULUCF, agriculture and fisheries, and
bio-production.
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https://www.gov.uk/government/organisations/department-for-business-energy-and-industrial-strategy



























































































