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Crediting opportunities in scaling-up demand-side energy 

efficiency in Industry and Buildings 
 

The objective of the note 
• Inform about the mitigation potential and crediting opportunities in demand-side energy 

efficiency (EE) in sectors other than Transport. 

• Recommend sub-sectors with feasibility for crediting, analyze the main barriers for achieving EE 
potential and identify promising implementation models suitable for crediting support; 

• Propose energy efficiency policies/programs where results-based carbon payment can be 
effective and meaningful in overcoming the barriers mentioned above by being integrated into 
existing policy framework and being blended into promising implementation models; 

• Build awareness, knowledge, and capacity to advance the scaling-up of EE programs. 

Executive Summary  
Energy efficiency is recognized as one of the lowest-cost 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 Agreement. Despite its great potential to contribute to emissions reductions, 
barriers to large-scale energy efficiency investment remain.  

The report assesses the mitigation potentials and crediting opportunities in sub-sectors of demand side 
energy efficiency (demand-side EE) and proposes a selection framework for policies and projects for which 
results-based climate finance could be applicable to promote scaled-up climate ambition.  

The report is a knowledge product carried out under World Bank Transformative Carbon Asset Facility 
(TCAF) with the aim to build awareness, knowledge and capacity of the public on demand-side EE and to 
prepare countries with NDC targets to explore crediting opportunity through collaboration and advance 
their readiness work in preparing scaleup EE program. The findings in the report are based on broad 
literature review including but not limited to, IEA reports, IPCC guidance, OECD MURE (Mesures 
d'Utilisation Rationnelle de l'Energie) database, UK 2050 pathway platform etc.  

Worldwide energy demand and GHG emissions 

The global total 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 policies. Of 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 was used in the 
three main sectors (Buildings, Industry, and Transport). 2,837 Mtoe (29.7% of TFC) was consumed in 
Buildings (residential, commercial, and public services--including heating, cooling, and ventilation; 
lighting, and all types of appliances). 2,753 Mtoe (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.  
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Global CO2 emissions from fuel combustion, in 2016, were 32.31 GtCO2, broadly similar to 2015 (32.28 
GtCO2). 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 consuming sectors, Industry is the largest emitter followed 
by Buildings (whose share increased from 8% to 27% due to its firm reliance on electricity). In Industry, 
the subsector with the highest emissions is Iron and Steel with other metals and minerals. The other half 
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 emissions in 2016 were produced in Asia and Industry accounted for one-half 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 Industry sectors. The highest share of investment was in Buildings with 
spending in the sector of USD140 billion, or 59% of the total. EE investment in the industry sector in 2017 
totaled USD 35 billion. The investment was largest in non-energy intensive sectors (53%), such as food 
and beverage manufacturing, exceeding energy-intensive 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 far lower levels of investment in the remaining countries. This implies there is 
significant potential for developing countries 1  to catch up as many currently have lower energy 
efficiencies than OECD countries. 

In regard to MDB finance, EBRD has provided the greatest support for energy efficiency, approaching EUR 
14 billion for the period 2010-20142. Because of this, the MDB EE commitment was principally in Non-EU 
Europe and Central Asia, and EU-12 regions. National government incentives for energy efficiency in the 
sampled 16 countries3 of the world’s major economies in 2017, (which include tax relief, grants, subsidies, 
loans, and rebates) were small compared to overall government spending and other subsidy programs.  
Across all sectors, they amounted to USD 19 billion4 of which USD 6.5 billion went to the buildings sector 
and USD 6 billion to Industry. 

Future additional investment needs for demand-side EE 

To achieve the energy consumption improvements consistent with EE measures required to meet global 
climate change mitigation goals achievable, will require, according to IEA’s calculations, a total global 
annual additional investment in energy efficiency measures of around USD584 billion a year between 

                                                           

1 Excluding China and India 

2 See Joint Report on Multilateral Development Banks' Climate Finance, 2011 – 2015. 
3 Data obtained from surveys conducted with Australia, Austria, Brazil, China, Estonia, Germany, India, Ireland, Italy, Mexico, Norway, 

Portugal, Spain, Switzerland, the United Kingdom and the United States. In the case of China, data are for 2016 (IEA 2018) 
4 Plus USD 8 billion in incentives for electric vehicles 
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2017 and 2025, 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, equipment, and 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 and products 
beyond what would have otherwise been spent, which in some cases is zero. While most of this total 
global annual additional investment is demand-side, supply-side measures (such as transmission, and grid 
loss reduction) are also included. 

Demand-side opportunities by sector 

The report provides an overview of existing demand-side EE policies and other interventions in building 
and transport sectors by analyzing the countries that are applying these measures. It is worth 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 countries with publicly available Non-annex I 
models, out of 24 economies analyzed under 2050 pathway modeling framework. The analysis for this 
limited sample of countries shows that they consider the highest mitigation potential—beyond what they 
expect to be able to achieve under their NDCs—is in Industry, followed 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 limited 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 expected non-transport, demand-side mitigation 
potential beyond NDCs is 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 multiple policy instruments 
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 not used in isolation but are often part of policy packages. Furthermore, the 
introduction of one policy does not necessarily imply the removal of pre-existing policies applied to the 
same entities.  

The figure below correlates the concepts of ‘‘Where policies can address energy efficiency improvements’’ 
with the ‘‘Typology of energy efficiency policies’’. It describes what types of policies are used in what 
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, but their effects may be more challenging to 
quantify. 

 

 

Figure 1 - 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 major models as highlighted below.  

Utility-sector energy efficiency programs are becoming more important than ever as energy efficiency 
continues to be one of the cleanest and lowest-cost utility system resources5. In 2019 ACEEE6 conducted 
their fourth review of programs in the USA and Canada and identified 53 high-performing programs in 
residential, commercial, and industrial customer sectors with the following observations among others:  

• Low-income programs are growing in importance, reaching customers with high energy burdens.  

• Lighting programs are applying new designs and strategies. The strengthening of federal lighting 
efficiency standards has reduced the amount of energy savings utilities may claim from traditional 
lighting programs that provide rebates to customers at the retail level. Programs are developing 

                                                           

5 I. Hoffman, G. Leventis, and C. Goldman, Trends in the Program Administrator Cost of Saving Electricity for Utility Customer-Funded Energy 

Efficiency Programs (Berkeley: LBNL, 2017). eta- publications.lbl.gov/sites/default/files/lbnl-1007009.pdf. Lazard, Lazard’s Levelized Cost of 

Energy Analysis: Version 11.0., 2017. lazard.com/media/450337/lazard-levelized-cost-of-energy-version-110.pdf.  
6 American Council for an Energy-Efficient Economy 
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to provide advanced lighting technologies such as networked lighting controls rather than 
switches on individual fixtures.  

• New building construction programs are embarking on a path to net zero energy. Several 
exemplary programs support the construction of ultra-low-energy buildings in both the 
commercial and residential sectors  

• The most effective upstream- and midstream-focused programs are applying rebates in product 
distribution channels for more significant market impact.  

• 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 organizations.  

• Programs are targeting specific industry segments, customer subsectors, and technologies 
instead of relying on a one-size-fits-all model.  

  

Worldwide, the majority of ESCO projects take place in the non-residential buildings sector, followed by 
Industry. The longer-term focus of many non-residential users makes the sector an attractive prospect for 
longer-term contracts. ESCO activity in Industry varies significantly between countries. In Asia Industry is 
the dominant sector for ESCOs, while in North America and Europe, it plays a marginal role due to 
companies’ preference to use internal expertise to implement efficiency measures and focus on projects 
with very short payback periods. In all markets, the residential sector is seen as 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 Super-ESCO model, such as India’s Energy Efficiency Services Limited (EESL)7. 
A Super-ESCO 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. Super-ESCOs provide 
scaling-up and can more easily address some of the barriers to large-scale implementation that brings 
successful market transformation through demand aggregation, bulk order, and driving down 
manufacturing cost, therefore enabling high penetration of energy-efficient devices, such as lighting into 
the residential sector.  

In 2017, the value of the global ESCO market reached USD 28.6 billion, and on average, delivered energy 
savings of about 25% of energy consumption of its serviced customer. In all regions, government policy 
has a significant impact on ESCO activity. Policies that encourage ESCO engagement, allow relevant 
accounting practices, and enable the acquisition of third-party finance, are critical to expanding the 
market and de-risking projects.  

A role for results-based climate finance in increasing ambition in demand-side energy efficiency  

As discussed above, the mitigation measures in which results-based climate finance can play a pivotal role 
to help unlock demand-side EE are, by definition, not those that are included in the BAU or unconditional 
NDC. The potential role of results-based climate finance is to help unlock mitigation opportunities that 

                                                           

7 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 of state-owned NTPC Limited, Power Finance Corporation, Rural Electrification 

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.  

Results-based climate finance could have an important 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 results-based climate finance can 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 participants. Results-based climate finance can also be a significant “rallying 
flag” to get stakeholders from government, private sector, and the community to pull together 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 results-based 
climate finance support within any client country. This framework seeks to aid the choice of target policies 
and programs in order to maximize the impact of results-based climate finance in achieving long-term 
transformative actions to reduce GHG emissions. 

The framework, (World Bank 2018) requires 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 transformational potential 
increase. The level of priority is approximately the same along any dotted contour or “indifference curve.” 
The third dimension, barriers to implementation, defines the complexity of achieving the change, and in 
many cases, the relative magnitude of the funding needed to support the change. 

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

 

  



 

ix 

 

 

Contents 

 

Executive Summary .................................................................................................................................. iii 

Contents ................................................................................................................................................... ix 

Figures ...................................................................................................................................................... xi 

Tables ...................................................................................................................................................... xii 

Acronyms and Abbreviations .................................................................................................................. xiv 

Structure of the Report ........................................................................................................................... xvi 

1) Worldwide energy demand and GHG emissions .................................................................................. 1 

2) Current investments in energy efficiency ............................................................................................. 6 

Investment from Multinational Development Banks ........................................................................... 8 

Government incentives ......................................................................................................................... 8 

3) Energy efficiency demand-side measures ............................................................................................ 9 

Future additional investment needs for demand-side EE .................................................................... 9 

Demand-side opportunities by sector .................................................................................................... 10 

4) Policies/actions that are proven effective in Energy Efficiency improvement ................................... 13 

Evaluation of the effectiveness of energy efficiency policy measures ................................................... 13 

Energy efficiency policy measures in Industry .................................................................................... 13 

Energy efficiency policy measures in Buildings ................................................................................... 15 

Typology of energy efficiency policies and measures............................................................................. 15 

Prescriptive Measures ......................................................................................................................... 16 

Economic Measures ............................................................................................................................ 18 

Supportive policies .............................................................................................................................. 20 

Direct Investment ............................................................................................................................... 20 

Effective business models that promote energy efficiency ................................................................ 21 

5) A role for results-based climate finance in increasing ambition in demand-side energy efficiency .. 26 

Attractive sub-sectors and types of program for results-based climate finance involvement .............. 27 

A. Economy-wide programs ............................................................................................................ 27 

B. Programs focusing on less energy-intensive light industry and SMEs ........................................ 28 

C. Programs focusing on energy-intensive heavy industry ............................................................. 29 

D. Programs focusing on lighting and appliances in households and nonresidential buildings ..... 30 

E. Programs focusing on Heating, Ventilation, and Air Conditioning (HVAC) in households and 
nonresidential buildings ...................................................................................................................... 30 



 

x 

 

Selection framework for choosing sub-sectors and types of program for results-based climate finance 
involvement ............................................................................................................................................ 32 

Barriers to implementation dimension ............................................................................................... 33 

Transformational potential dimension ............................................................................................... 34 

Level of ambition dimension ............................................................................................................... 34 

References .............................................................................................................................................. 35 

Annex 1  - Using the Pathways 2050 modeling as a guide to client-country demand for support in 
demand-side energy efficiency ............................................................................................................... 37 

2050 pathway platform .......................................................................................................................... 37 

Industry ............................................................................................................................................... 41 

Lighting and Appliances ...................................................................................................................... 42 

Heating, ventilation, and air conditioning (HVAC) .............................................................................. 43 

Cooking ............................................................................................................................................... 44 

Buildings and Insulation ...................................................................................................................... 45 

Agriculture, Construction, and Mining ................................................................................................ 46 

Annex 2  - Opportunities for Energy Efficiency in Industry ..................................................................... 47 

Savings from Adoption of Best Practice Commercial Technologies ................................................... 47 

Opportunities for Energy Efficiency in all industry (energy intensive and other) .............................. 50 

Opportunities for Energy Efficiency in the energy-intensive industry ................................................ 52 

Annex 3 – Directives and other measures used to achieve demand-side energy efficiency gains in the 
EU ............................................................................................................................................................ 59 

Overview of Industry measures .............................................................................................................. 59 

Emissions Trading Directives ............................................................................................................... 59 

Energy Efficiency Directive .................................................................................................................. 59 

Eco-Design Directive ........................................................................................................................... 59 

Renewable Energy Directive ............................................................................................................... 60 

Industrial Emissions Directives............................................................................................................ 61 

EU Best Available Techniques reference documents (BREFs) ............................................................ 61 

Annex 4 – Details of energy efficiency policies and measures that have been applied in the EU ......... 64 

The Odyssee-Mure project ..................................................................................................................... 64 

Industry ............................................................................................................................................... 64 

Buildings .............................................................................................................................................. 66 

 

 
  



 

xi 

 

Figures 
Figure 1 - Object coverage of energy efficiency policy Tanaka 2011........................................................... vi 
Figure 2 - World total primary energy supply and total final consumption by sector (2016) ...................... 1 
Figure 3 - World CO2 emissions from fuel combustion by sector (2016) ..................................................... 2 
Figure 4 - World Industry: energy consumption and emissions 2016 .......................................................... 3 
Figure 5 - CO2 emissions from fuel combustion by sector for selected regions (2016) ................................ 3 
Figure 6 - Global energy efficiency investment, 2017 (OECD/IEA 2018b) .................................................... 7 
Figure 7 - MDB mitigation finance by sector grouping and by region, 2017 (in US$ million) (MDBs 2018). 8 
Figure 8 - Government expenditure in the sampled countries on incentives for energy efficiency by type 
of incentive in 2017....................................................................................................................................... 9 
Figure 9 - Types of measures applied in the industrial sector showing the fraction evaluated as high 
impact ......................................................................................................................................................... 14 
Figure 10 - Types of measures applied in the building sector showing the fraction evaluated as high 
impact ......................................................................................................................................................... 15 
Figure 11 - Object coverage of energy efficiency policy Tanaka 2011) ...................................................... 16 
Figure 12 - Map of explicit carbon prices around the world in 2017. ......................................................... 19 
Figure 13 - Cooling equipment policy coverage, 2017 ................................................................................ 24 
Figure 14 -Countries with MEPS for electric motors, by strength level (IEA 2018) .................................... 25 
Figure 15 - The three dimensions considered by the framework (World Bank 2018) ............................... 32 
Figure 16 - Impact of all the demand-side EE measures in 2050 ................................................................ 38 
Figure 17 - Average Distribution of the Energy and GHG mitigation by sector in 2050 at level 3 —ordered 
by GHG mitigation potential ....................................................................................................................... 39 
Figure 18 - Average Distribution of the Energy and GHG mitigation by sector in 2050 from transformative 
interventions at (level 3 – level 2)—ordered by GHG mitigation potential ................................................ 41 
Figure 19 - Contribution of Industry to demand-side non-transport Energy and GHG mitigation in 2050 
from transformative interventions ............................................................................................................. 42 
Figure 20 - Contribution of Lighting and Appliances to demand-side energy and GHG mitigation from 
transformative interventions ...................................................................................................................... 43 
Figure 21 - Contribution of Residential and Commercial Lighting and Appliances to demand-side non-
transport Energy and GHG mitigation in 2050 from transformative interventions ................................... 43 
Figure 22 - Contribution of Heating and Cooling to demand-side non-transport Energy and GHG 
mitigation in 2050 from transformative interventions ............................................................................... 44 
Figure 23 - Contribution of Residential and Commercial Heating and Air Conditioning to demand-side 
non-transport Energy and GHG mitigation in 2050 from transformative interventions ............................ 44 
Figure 24 - Contribution of Cooking to demand-side non-transport Energy and GHG mitigation in 2050 
from transformative interventions ............................................................................................................. 45 
Figure 25 - Contribution of Residential and Commercial Cooking  to demand-side non-transport Energy 
and GHG mitigation from transformative interventions ............................................................................ 45 
Figure 26 - Contribution of Buildings and Insulation to demand-side non-transport Energy and GHG 
mitigation in 2050 from transformative interventions ............................................................................... 46 
Figure 27 - Contribution of Agriculture, Construction and Mining to demand-side non-transport Energy 
and GHG mitigation in 2050 from transformative interventions ............................................................... 46 
Figure 28 - Energy consumption per ton of steel and process mix (2012) (OECD/IE 2015) ....................... 53 
Figure 29 - Energy consumption per ton of cement produced in the EU (OECD/IE 2015) ......................... 55 
Figure 30 - Energy intensity of the chemical industry ................................................................................ 56 
Figure 31 - -  Specific energy consumption in the pulp and paper industry in the EU (OECD/IE 2015) ..... 58 



 

xii 

 

 

 
 
 

Tables 
Table 1 - Energy Demand Forecast in 2030 and 2040 (OECD/IEA 2018c) .................................................... 1 
Table 2 – (A) 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) ................................................... 4 
Table 3 - B) 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) ................................................... 5 
Table 4 - - C) 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) .................................................. 5 
Table 5 - -Top fifteen countries in 2016 ranked by CO2 emissions for selected Building subsectors ........... 6 
Table 6 - Investments in Energy Efficiency by region in USD billions (2017) (OECD/IEA 2018b) .................. 7 
Table 7 – Additional potential mitigation from demand-side EE measures in Industry (IEA 2018) ........... 10 
Table 8 – Additional potential mitigation from demand-side EE measures in Buildings (IEA 2018) .......... 11 
Table 9 - Suitability for results-based climate finance support .................................................................. 33 
Table 10- Barriers to implementation dimension: suitability for results-based climate finance support.. 33 
Table 11 - Transformational potential dimension: suitability for results-based climate finance support . 34 
Table 12 - Level of ambition dimension: suitability for results-based climate finance support ................. 34 
Table 13 – Average Distribution of the Energy and GHG mitigation by sector in 2050 at level 3 —ordered 
by GHG mitigation potential ....................................................................................................................... 39 
Table 14 - Total demand-side Energy mitigation from non-transport EE measures in 2050 ..................... 40 
Table 15 - Total demand-side GHG mitigation from non-transport EE measures in 2050 ......................... 40 
Table 16 – Average Distribution of the Energy and GHG mitigation by sector in 2050  from 
transformative interventions at (level 3 – level 2)—ordered by GHG mitigation potential ....................... 41 
Table 17 - Savings from Adoption of Best Practice Commercial Technologies (Primary Energy Equivalents) 
(IEA 2007) .................................................................................................................................................... 47 
Table 18 - Selected industry energy benchmark data (Fawkes, Oung, and Thorpe 2016) based on (UNIDO 
2010) ........................................................................................................................................................... 48 
Table 19 - Energy efficiency opportunities with wide application, particularly in SMEs (Fawkes, Oung, and 
Thorpe 2016) ............................................................................................................................................... 50 
Table 20 - Energy efficiency opportunities in iron and steel (Worrell, E., Blinde, P., Neelis 2010) ............ 52 
Table 21 -- Energy efficiency opportunities in cement (Worrell, Martin, and Price 2000)......................... 54 
Table 22 - Energy efficiency opportunities in chemicals and petrochemicals (Neelis, M., Worrell, E. & 
Mesanet 2008) ............................................................................................................................................ 55 
Table 23 - Energy efficiency opportunities in pulp and paper (Kramer, K.J., Masanet, E., Xu 2009) ......... 57 
Table 24 - Products being covered by the EU Eco-design directive ............................................................ 60 
Table 25 - EU Best Available Techniques reference documents (BREFs) .................................................... 61 
Table 26 - Number of programs in the MURE database by sector ............................................................. 64 
Table 27 - Number of programs by type of measure in Industry ............................................................... 65 
Table 28 - Top 10 measures in Industry by total number of programs (showing percent rated as high 
impact) ........................................................................................................................................................ 65 
Table 29 - Number of programs by type of measure in Buildings .............................................................. 66 
Table 30 - Top 10 measures in Buildings by the total number of programs (showing percent rated as high 
impact) ........................................................................................................................................................ 66 



 

xiii 

 

 
  



 

xiv 

 

 

Acronyms and Abbreviations 
Acronym Description 

AC Air conditioning 

ACEEE American Council for an Energy-Efficient Economy 

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 Strategy in the UK 

BOF Basic oxide furnace 

BREF EU Best Available Techniques reference documents 

CHP Combined heat and power 

CO2 Carbon dioxide 

CPS IEA’s Current Policies Scenario 

DECC Department for Energy and Climate Change in the UK 

EAF Electric Arc Furnace 

EBRD European Bank for Reconstruction and Development 

EE Energy efficiency 

EESL Energy Efficiency Services Limited in India 

EJ exajoule (10^18 joules) 

EPA U.S. Environmental Protection Agency 

ESCO Energy service company 

ETS Emissions Trading Scheme 

EJ exajoule (10^18 joules) 

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

EUR Euro 

EWS IEA’s Efficient World Scenario 

GHG Greenhouse gases 

HVAC Heating, ventilation and air conditioning 

IEA International Energy Agency 

kW kilowatt 

L Liter 

LDV Light-duty Vehicle 

LED Light Emitting Diode 

MDB Multinational Development Bank 

MEPS Mandatory minimum energy performance standards 

MRV Measurement, Reporting, and Verification 

Mt Million Tons 

Mtoe Million tons of oil equivalent 

NDC Nationally Determined Contributions 

NEEAP National Energy Efficiency Action Plans 

NPS IEA’s New Policies Scenario  

OECD Organization for Economic Co-operation and Development 

PAT India’s Perform, Achieve & Trade cap-and-trade scheme 

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 medium-sized enterprise 

TWh Terawatt-hour 

UN United Nations 

UNIDO United Nations Industrial Development Organization 



 

xv 

 

USD United State of America’s Dollar 

VSD Variable Speed Drives 

WEM IEA’s World Energy Model 

WEO IEA’s World Energy Outlook 

 
  



 

xvi 
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investment 

3 Energy efficiency demand-side measures 
Discusses the need for additional investment in two sectors--Industry and Buildings8 

4 Policies/actions that are proven effective in Energy Efficiency improvement 
An evaluation of the effectiveness of energy efficiency policy measures and a typology of 
applicable measures for demand-side energy efficiency in Industry and Buildings. Looks at 
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5 A role for results-based climate finance in increasing ambition in demand-side energy 
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Discusses the role results-based climate finance could play in helping to overcome barriers 
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8 Industry covers all manufacturing in high energy consuming industries and all others. Buildings includes residential, 
commercial, and public services--including heating, cooling, and ventilation; lighting, and all types of appliances. The third 
demand-side sector, Transport is not included in this análisis. 
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1) Worldwide energy demand and GHG emissions 
The global total 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 heat generation, energy transformation and 
losses, leaving a net 9,555 Mtoe for total final consumption (TFC) including the electricity and heat 
generated (see Figure 2).  

 
Figure 2 - World total primary energy supply and total final consumption by sector (2016) 

 
Of TFC, 87.3% of total final consumption was used in the three main sectors (Buildings, Industry, and 
Transport). 2,837 Mtoe (29.7% of TFC) was consumed in Buildings (residential, commercial, and public 
services--including heating, cooling, and ventilation; lighting, and all types of appliances). 2,753 Mtoe 
(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. (OECD/IEA 2018a). 
 
Of the remainder, 348 Mtoe (3.6% of TFC) was used as energy in Agriculture, Forestry, fishing, and other 
unspecified uses, whilst 870 Mtoe (9.1% of TFC) was applied in non-energy uses such as feedstock in 
Industry (including the chemical and petrochemical industries) and uses such as bearing grease in 
transport. 
 
Table 1 - Energy Demand Forecast in 2030 and 2040 (OECD/IEA 2018c) 

 
 
In 2016, the total primary energy supply of 13,761 Mtoe had increased 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 long-term, large-scale energy simulation model designed to replicate 
how energy markets function. They commonly evaluate different scenarios, which include: 

2016

CPS NPS diff CPS NPS diff

Mtoe Mtoe % Mtoe Mtoe %

Total Primary Energy Demand 13,708 16,943 16,167 -5% 19,328 17,715 -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 3,605 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% 13,510 12,581 -7%
Memo: CPS = IEA's  Current Pol icies  Scenario; NPS = IEA's  New Pol icies  Scenario

2030 2040



 

2 

 

• Current Policies Scenario (CPS) which is the BAU for most developing countries. It is based 
solely on existing laws and regulations as of mid-2018 and therefore excludes the ambitions and 
targets that have been declared by governments. 

•  New Policies Scenario (NPS), which incorporates current and announced policies and measures 
that governments around the world have put in place. 

• Efficient World Scenario (EWS) an optimistic scenario in which all energy efficiency investments 
that are economically viable are made and all necessary policies to eliminate market barriers to 
energy efficiency are adopted.  

 
For Industry, they expect that the NPS (which incorporates current and announced policies and 
measures) will reduce energy consumption by 3 percent in 2030 compared to the BAU (the IEA CPS) and 
by 6% in 2040. For Buildings, they expect that the NPS will reduce energy consumption by 5 percent in 
2030 compared to the BAU and by 7% in 2040. 
 
Global CO2 emissions from fuel combustion, in 2016, were 32.31 GtCO2, broadly similar to 2015 (32.28 
GtCO2). 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. 
(OECD/IEA 2018c) 

 
As mentioned, TFC includes electricity. However, electricity generation is considered as a separate 
sector in which supply-side measures are applied to increase the energy efficiency of generation and 
transmission and the use of renewables such as wind and solar. Electricity and heat generation were the 
largest sources of emissions in 2016, accounting for 42% of the global total. Figure 3Figure 5 shows the 
impact of reassigning their emissions from the sector in which they are generated (electricity and heat) 
to the sector in which they are consumed (Buildings, Industry, Transport, and others). The orange 
columns (in Figure 3) correspond to each sector’s participation in TFC although since the emissions from 
electricity generation are reported separately, to avoid double counting, the emissions per sector are 
accounted as shown in the blue columns.9  

 
Figure 3 - World CO2 emissions from fuel combustion by sector (2016) 

With the allocation of emissions from electricity to consuming sectors, Industry is the largest emitter 
followed by Buildings (whose share increased from 8% to 27% due to its firm reliance on electricity). 
(International Energy Agency 2018) 

                                                           

9 Source: https://www.iea.org/statistics/co2emissions/ 
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In Industry, the subsector with the highest emissions is Iron and Steel with other metals and minerals, 
contributing an additional 21% (see Figure 4). 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 other industrial ventures including SMEs (25%) This last category has the 
largest share of energy consumption (34%) and has a high dependence on electricity. (International 
Energy Agency 2018) 
 
In 2016, more than 60% of global emissions were produced in Asia and Industry accounted for one-half 
of Asian emissions (see Figure 5)  
 

 
Figure 4 - World Industry: energy consumption and emissions 2016 

 

 
Figure 5 - CO2 emissions from fuel combustion by sector for selected regions (2016)10 

 

                                                           

10 Source: https://www.iea.org/statistics/co2emissions/ 
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The following tables (Table 2 to Table 5) show for Industry and Buildings, the Non-annex I countries with 
the highest emissions within 11 subsectors (nine in Industry and two in Buildings). The analysis uses 
2016 data from the IEA11. The sectoral emissions include electricity and have a minimum cut-off of five 
million tons of CO2 in 2016. Countries that are in the top fifteen but below this cut-off are not shown. 
 
Table 2 – (A) 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 Iron and steel Chemical and petrochemical Non-ferrous 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 from IEA World 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 produce electricity. These 
include: (i) Main activity producers that generate electricity for sale to third parties, as their primary activity. They may be 
privately or publicly owned. Note that the sale need not take place through the public grid: and (ii) Autoproducer undertakings 
that generate electricity wholly or partly for their own use as an activity which supports their primary activity. They may be 
privately or publicly owned. 
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Table 3 - B) 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 and tobacco 

Ranking Such as glass, ceramic, 
cement 

Fabricated metal products, 
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 Chinese Taipei 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   

 
 
Table 4 - - C) 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 Paper, pulp, and printing Textile and leather Non-specified industry 

Ranking   Any manufacturing industry 
not included above12 

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 

 
  

                                                           

12 Note: Most countries have difficulties supplying an industrial breakdown for all fuels. In these cases, the non-specified 
(industry) row has been used 
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Table 5 - -Top fifteen countries in 2016 ranked by CO2 emissions for selected Building subsectors 

Sector Buildings 

Subsector Residential Commercial and public services 

Ranking   

1 People's Republic of China People's Republic of China 

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 investments in energy efficiency 
In 2017, spending related to energy efficiency improvements, worldwide, totaled USD 236 billion across 
the Buildings, Transport, and Industry sectors. The highest share of investment was in Buildings with 
spending in the sector of USD140 billion, or 59% of the total. 
The largest share of this was invested in building envelopes – the material components of a building’s 
structure such as insulation, walls, roofs, and windows – representing 47% of building EE investment 
(28% of total EE investment or USD 67 billion) in 2017. Twenty percent of building EE investment was 
invested in energy efficient HVAC13, 10% in efficient appliances, and 24% in energy efficient lighting.  
EE investment in the industry sector in 2017 totaled USD 35 billion. The investment was largest in non-
energy intensive sectors (53%), such as food and beverage manufacturing, exceeding energy-intensive 
sectors, such as iron and steel manufacturing (47%). (OECD/IEA 2018) 
 

                                                           

13 HVAC – Heating Ventilation and Air Conditioning 
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Figure 6 - Global energy efficiency investment, 2017 (OECD/IEA 2018b)14 

 
Ninety percent of the energy efficiency additional investment was concentrated in OECD countries plus 
China and India (Table 6), with far lower levels of investment in the remaining countries. This implies 
there is significant potential for developing countries15 to catch up as many currently have lower energy 
efficiencies than OECD countries. 
 
Table 6 - Investments in Energy Efficiency by region in USD billions (2017) (OECD/IEA 2018b) 

 

 

                                                           

14 Energy Intensive industries include: Iron and Steel, pulp and paper, aluminum, chemical and petrochemical, fertilizer, cement. 
Other industries cover all manufacturing including SMEs 
15 Excluding China and India 

 

 
Region 

EE Investment 
in 2017 
(USD billion) 

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 

 Other Non-OECD Asia 5 

 Middle East 1 

 Africa 3 

 Latin America 4 
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Investment from Multinational Development Banks 

In 2017, Multinational Development Banks16 (MDBs) committed a total of US$ 35,219 million from their 
own accounts and funding from external resources that was channeled through the MDBs to climate 
finance in developing and emerging economies. Of these total commitments, 79 percent was tagged as 
mitigation finance totaling US$ 27,868 million, and 14% of this mitigation finance—USD 3,943 million –
was committed to energy efficiency measures (MDBs 2018). Their investment in EE measures represents 
1.7% of the total additional investment in 2017 in EE measures (of USD 236 billion) across all sectors. 
Among MDBs, the EBRD has provided the greatest support for energy efficiency, approaching EUR 14 
billion for the period 2010-201417. Because of this, the MDB EE commitment was principally in Non-EU 
Europe and Central Asia, and EU-12 regions. 

 
Figure 7 - MDB mitigation finance by sector grouping and by region, 2017 (in US$ million) (MDBs 2018) 

 

Government incentives  

National government incentives for energy efficiency in the sampled 16 countries18 of the world’s major 
economies in 2017, (which include tax relief, grants, subsidies, loans, and rebates) were small compared 
to overall government spending and other subsidy programs (IEA 2018).  Across all sectors, they 
amounted to USD 19 billion19 of which USD 6.5 billion went to the buildings sector and USD 6 billion to 
Industry. 
In comparison, for the same group of countries in 2016, total spending on fossil fuel consumption 
subsidies amounted to USD 103 billion according to the OECD-IEA fossil fuel subsidies database.20 

                                                           

16 Composed of the African Development Bank (AfDB), the Asian Development Bank (ADB), the European Bank for 
Reconstruction and Development (EBRD), the European Investment Bank (EIB), the Inter-American 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, 2011 – 2015. 
18 Data obtained from surveys conducted with Australia, Austria, Brazil, China, Estonia, Germany, India, Ireland, 
Italy, Mexico, Norway, Portugal, Spain, Switzerland, the United Kingdom and the United States. In the case of 
China, data are for 2016 (IEA 2018) 
19 Plus USD 8 billion in incentives for electric vehicles 
20 The fossil fuel subsidy data have been filtered for “consumer support estimates” only and therefore exclude 
subsidies for the production of fossil fuels. Fossil fuel subsidies for public transport and CO2 tax relief for industries 

that commit to CO2 reduction targets have been excluded as these could be considered efficiency incentives. 

Source: (For fossil fuel subsidies) OECD-IEA (2018), Fossil Fuel Support Database. 
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In terms of the number of demand-side EE incentive programs, grants and other types of direct 
government subsidy were by far the most applied policy instrument, with nearly three times as many 
grant and subsidy programs in place as the next most common instrument – debt finance/loan 
arrangements. Grants and subsidies also have the largest share of total public 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 and non-residential buildings, accounted 
for much of this tax relief (IEA 2018). 

 
Figure 8 - 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 is seen as one of the lowest-cost 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 requires a marked shift in investment patterns and energy-demand 
reductions are key and common features in 1.5 C̊-consistent pathways. In addition, the analyses show 
that limiting warming to 1.5°C can be achieved synergistically with poverty alleviation and improved 
energy security and can provide large public health benefits through improved air quality. (IPCC 2018). 
Limiting warming to 1.5°C would require a concerted combination of mitigation-oriented policies and 
investments in all sectors. Industry, depending on the sub-sector, would require, a reduction of final 
energy demand by one-third (IPCC 2018), an increase of the rate of recycling of materials and the 
development of a circular economy (Lewandowski 2016; Linder and Williander 2017). To reach this level 
of decarbonization would require the substitution of materials in high-carbon products with those made 
up of renewable materials (e.g., wood instead of steel or cement in the construction sector, natural 
textile fibers instead of plastics). Also, a range of deep emission reduction options, including use of bio-
based feedstocks, low-emission heat sources, electrification of production processes, and capture and 
storage of all CO2 emissions would be needed by 2050 (Åhman, Nilsson, and Johansson 2017). 
 
Buildings have a significant energy saving potential with available and demonstrated technologies such 
as energy efficiency improvements in technical installations and thermal insulation (Toleikyte, Kranzl, 
and Müller 2018)  and (Thomas, S., L.–A. Brischke, J. Thema, L. Leuser 2018). However, energy savings 
from shifts to high-performance lighting, appliances, and water heating equipment combined with the 
rapid uptake of energy efficient, integrated and renewable energy technologies (with clean power 
generation), would be needed to reduce CO2 emissions drastically. (IPCC 2018) 
 

Future additional investment needs for demand-side EE 

To achieve the energy consumption improvements consistent with EE measures required to meet global 
climate change mitigation goals achievable, will require, according to IEA’s calculations, a total global 
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annual additional investment in 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 in later years.  
 
This incremental investment is the change in cost for services (design, delivery, and installation) and 
products (lighting, appliances, equipment, and 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 and products 
beyond what would have otherwise been spent, which in some cases is zero. While most of this total 
global annual additional investment is demand-side, supply-side measures (such as transmission, and 
grid loss reduction) are also included. 
 
It is important to note that the investments required are economically cost-effective, paying back on 
energy savings alone by an average factor of three over the life of the measure. (IEA 2018) However, in 
many situations, the saving is not enough to make the EE investment financially viable when private 
investors are faced with high-cost, limited-availability credit, and a risk profile that requires shorter 
returns on investment. 
 
Despite the considerable potential for energy efficiency to contribute to emissions reductions, many 
other barriers to investment need to be resolved. Limited technical capacity to evaluate energy 
efficiency investments, particularly among small and medium-sized enterprises (SMEs) and the 
competition for available funding against the expansion needs of current business activities are both 
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.  
 
Government can use a wide range of policy measures to breakdown these barriers to EE investment. 
These combine regulation, incentives, market-based instruments, information and capacity building 
measures, and other tools. (IEA 2018)  
 
One such measure is results-based climate finance, which can provide a critical element to assist scaling-
up ambition. 
 

Demand-side opportunities by sector 

The difference between the IEA’s Efficient World Scenario (EWS) and New Policies Scenario (NPS) provides a view 
of the additional potential mitigation that energy efficiency could provide beyond that which governments are 

committed to achieving under the Paris accord. Table 7 and Table 8 show for Industry and Buildings respectively, 

the key policy measures, and the principal potential mitigation that these could unlock from worldwide demand-
side energy efficiency. 
 
Table 7 – Additional potential mitigation from demand-side EE measures in Industry (IEA 2018) 

Additional potential mitigation from demand-side EE 
measures in Industry 

Key policy measures to enable efficiency gains 

Industry could 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 demand-side EE 
measures in Industry 

Key policy measures to enable efficiency gains 

Key sub-sector opportunities: 
 

Energy Intensive industries 
Iron and steel: 
Represents 14% of the potential energy savings for 
Industry in the EWS. 
Energy efficiency could improve by 25% between now 
and 2040, compared with 5% improvement since 
2000. 
A key measure is increased metals recycling in 2040, 
and increasing electric arc furnaces usage to half of 
the global steel production. 
 
Chemicals and petrochemicals: 
Represents nearly 10% of the potential energy savings 
for Industry in the EWS. 
Energy efficiency could improve by nearly 15% 
between now and 2040, at a similar rate to that 
achieved since 2000. 
Energy efficiency can combine with carbon capture, 
utilization and storage, fuel switching and increased 
recycling to limit the impact from the continuing 
growth in demand for petrochemicals (OECD/IEA 
2018a) 
 

Other industry 
Represents 70% of potential energy savings for 
Industry 
Energy efficiency could improve by over 40% between 
now and 2040, compared with 16% improvement 
since 2000. 
Key technologies are motor-driven systems and 
electric heat pumps for process heating. 
In the EWS, there are twice as many electric heat 
pumps for process heating, and the majority of 
electric motors are at today’s highest efficiency 
standard. 

Increased coverage and strength of minimum energy 
performance standards (MEPS) for key industrial 
equipment, including electric heat pumps, motors, and 
other end-user devices. 
Mandatory measures to increase scrap metal collection 
and recycling (can also drive increased recycling and 
efficiency gains for other metals manufacturing including 
aluminum and copper). 
 
 
 
Finance and incentives: 
Appropriate incentives to encourage the adoption of 
energy management systems, such as fiscal incentives or 
links to environmental regulation. 
Financial or fiscal incentives to encourage increased 
scrap metal collection and recycling. 
Market-based instruments, including obligation and 
white certificate schemes, to encourage business model 
innovation and increased investment. 
 
 
 
Information and capacity building: 
Mechanisms such as industry networks, training, and 
case studies to enhance awareness and capacity. 

  

Detailed benchmarks for 26 industries and specific energy efficiency options for Industry in general and 
energy-intensive industries (Iron and steel, Cement, Chemicals and petrochemicals, Pulp and paper) are 
found in Annex 3.  
 
Table 8 – Additional potential mitigation from demand-side EE measures in Buildings (IEA 2018) 

Additional potential mitigation from demand-side EE 
measures in Buildings 

Key policy measures to enable efficiency gains 

Total energy use in Buildings (including HVAC, lighting, 
appliances, and other equipment) could stay flat 
between now and 2040, despite 60% growth in total 
building floor area. 
 
Key opportunities: 
 
Buildings  

Regulation: 
Increased coverage and strength of building energy 
codes and standards, for both new and existing 
buildings. 
Expanded and strengthened MEPS standards for 
equipment and appliances, such as electric heat pumps 
and air conditioners. 
 
Finance and incentives: 
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in 2040 energy consumption per square meter could 
be nearly 40% more energy efficient than today. 
 
Space heating 
Energy efficiency could improve by 43% between now 
and 2040. 
 
Lighting, appliances, and water heating  
Energy savings from shifts to high-performance 
lighting, appliances, and water heating equipment 
account for a further 24% of the total reduction 
In the non-residential sector, about one-quarter of the 
savings to date have come from lighting 
improvements, 
 
Space cooling 
Average air conditioner efficiency could double 
between now and 2040. 

Fiscal or financial incentives to encourage consumers to 
adopt high-efficiency appliances and undertake deep 
energy retrofits. 
Market-based instruments to encourage investment and 
business model innovation. 
 
Information and capacity building: 
Improved quality and availability of energy performance 
information and tools. 
Expanded professional training programs and 
accreditation. 

 

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

Most of the available information on the application of specific demand-side energy 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 capability, without 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 GHG emissions 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 eight publicly available Non-annex I models, each of which analyzes supply-side and demand-
side mitigation interventions at four different levels of intensity (or activity).   

The analysis for this limited sample of countries shows that they consider the highest mitigation 
potential—beyond what they expect to be able to achieve under their NDCs—is in Industry (with 46% of 
the CO2 emissions reduction potential) followed closely by lighting and appliances (with 36% of the CO2 
emissions reduction potential). See Figure 14 and ANNEX 1 for full analysis. 

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 limited 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 expected non-transport, demand-side 
mitigation potential beyond NDCs is split between cooking, building envelope and insulation, 
agriculture, construction, and mining. 
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 Figure 14 - Percent of the total average mitigation demand-side potential identified by the countries 
beyond NDC 

4) Policies/actions that are proven effective in Energy 

Efficiency improvement 

Evaluation of the effectiveness of energy efficiency policy 
measures 
A good guide to the effectiveness of different policies that promote demand-side energy efficiency can 
be obtained by analyzing the cross-country evaluations of the application and impact of different 
measures reported by the ODYSSEE-MURE project which involves a network of 37 partners from 31 
countries who comprehensively monitor the efficiency trends and policy evaluation in EU countries, 
Norway, Serbia and Switzerland. 
The MURE (Mesures d'Utilisation Rationnelle de l'Energie), database, managed by ISINNOVA, is 
structured by final energy consumption sectors and provides an overview of the most important energy 
efficiency policy measures (see ANNEX 4 for details).  
 

Energy efficiency policy measures in Industry 

In the industrial sector, the database contains 509 measures, out of which 117 (23%) are considered 

successful measures with high impact. 
 

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

Industry

Lighting & Appliances*

Heating and Air Conditioning*

Cooking*

Buildings and Insulation

Agriculture Construction Mining

Percent of the total average mitigation demand-side potential 
identified by the countries beyond NDC

Energy mitigation GHG emissions mitigation

Memo: *These sectors include Households and Commercial
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Figure 9 - Types of measures applied in the industrial sector showing the fraction evaluated as high impact 

 
Of all the applied programs, 42% 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 with the highest impact were financial grants, subsidies, and cooperative 
measures. 
The financial grants and subsidies were predominantly applied to energy efficiency investment, 
investment in clean fuels, and energy audits, training, and benchmarking activities. 
The cooperative voluntary measures with Industry were predominant to reduce the energy 
consumption and CO2 emissions of industrial processes. Fifty-four percent of these were evaluated as 
high impact. 
 
Energy efficiency improvements in Industry are hindered by various barriers, each of which needs to be 
addressed by different types of measures. This can be resolved by developing a balanced policy mix. 
Financial measures have been in the core of the policy mix for Industry over the last decade. Even after 
the financial and economic crisis, from mid-2008, they were still dominating the policy mix and have 
become even more important since 2013. Information measures are diverse measures ranging from 
information campaigns to voluntary energy audits and training. Their role has grown during the last 
years. Legislative and fiscal measures are less often implemented in Industry, but there is a slight 
increase in legislative measures, driven both by each country’s implementation of EU measures and by 
new national measures. When cross-sectoral measures in Industry are analyzed in 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 important market-based instrument 
applied in Industry in all EU Member Countries (OECD/IE 2015). 
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Energy efficiency policy measures in Buildings 

In Buildings, the database contains 1909 measures, out of which 403 (21%) are considered successful 
measures with high impact 21  

 
Figure 10 - Types of measures applied in the building sector showing the fraction evaluated as high impact 

 
Of all the applied programs, 31% consisted of financial grants and subsidies, 20% of 
Legislative/Normative, 13% each of Legislative/Informative measures and Information/Education and 
Training. Other categories appeared in lesser participation. 
These top 4 measures represent the largest number evaluated as high impact. 
The financial grants and subsidies were predominantly applied to energy efficiency investment, 
investment in renewables, and energy audits. The legislative/normative policies principally defined 
energy performance standards and minimum thermal insulation standards for buildings. The  
Legislative/informative programs focused on mandatory energy efficiency certificates for buildings and 
mandatory energy labeling for electrical appliances. The Information/Education and Training programs 
predominantly covered Information campaigns (by energy agencies, energy suppliers, etc.). 
 

Typology of energy efficiency policies and measures 
As previously discussed, to be successful in improving energy efficiency, a coherent package of multiple 
policy instruments 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 not used in isolation but are often 
part of policy packages. Furthermore, the introduction of one policy does not necessarily imply the 
removal of pre-existing policies applied to the same entities. (Tanaka 2011) 
 
Figure 11 correlates the concepts of ‘‘Where policies can address energy efficiency improvements’’ with 
the ‘‘Typology of energy efficiency policies’’. It describes what types of policies are used in what 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 

                                                           

21 See Annex 4 
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costs. On the other hand, measures applied to large targets, such as the whole economy or entire 
industries, have lower relative transaction costs, but their effects may be more challenging to quantify. 

 
Figure 11 - Object coverage of energy efficiency policy Tanaka 2011) 

 

Prescriptive Measures 

Minimum efficiency performance standards (MEPS),  
MEPS are most commonly applied to products used in the Buildings and Transport sectors. MEPS most 
directly affect equipment manufacturers and importers—preventing them from selling inefficient 
equipment. In the industrial sector, they are an effective mechanism for improving the energy efficiency 
of SMEs (which use lighting, fans, boilers, transformers, electric motors, and other equipment) where 
the transaction costs of evaluation, management, and validation on a company-by-company would be 
too large. 
MEPS can be particularly effective in buildings and appliances that are widely used, are high energy 
consumers, or are in-use for long periods. Lighting, refrigerators, and electric motors are prime 
examples. 
 
However, to be successful in improving a product’s (or appliance’s) energy efficiency requires a coherent 
package of multiple policy instruments. Labels, standards, and other market transformation activities 
must take account of the high complexity of the technology development, diffusion, and 
implementation process. There are various ways to improve the product-market profile, including: 

• encouraging the purchase of higher efficiency products, 

• discouraging the purchase of low-efficiency products, and 

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

Labels and standards each play different roles in encouraging the development, marketing, and 
purchase of energy-efficient products. MEPS are needed to eliminate the poorest performing products 
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but unless they dynamically evolve in policy strength, do little to encourage the development of still 
more efficient products. Their policy strength and coverage often evaluate MEPS effectiveness22. 
 
Labels, fiscal incentives, and other customer-focused instruments can be used to increase the average 
efficiency of the market, increasing the market shares of efficient models at the expense of inefficient 
ones. Support for innovation and research and development can assist local manufacturers in complying 
with continually strengthening standards and enable new, more efficient, products to be introduced to 
the market at future dates. 
 
Support from results-based climate finance could allow the earlier introduction of tighter standards, 
support the necessary infrastructure such as sample testing and qualification facility to enhance the 
enforcement, accelerating the market transition towards more efficient appliances. 
 

Regulations on full process efficiency  
Regulations can be used to influence industrial sectors. They are used in China and are being 
implemented in Vietnam. Typically, governments define energy efficiency goals for specific processes, 
factory or industry sector, based on domestic or international best-practice – enumerated as benchmark 
targets – through negotiated agreements or non-binding targets. See Annex 2 and Annex 3 for details. 
 

Negotiated agreements  
Negotiated agreements involve contracts used primarily between industrial sectors and governments, 
which outline energy use or CO2 emissions targets and schedules, and provide compensatory support 
and concessions from the government. These can be grouped into six types  (Tanaka 2011): 
Completely voluntary agreements 

This type has no tangible ‘stick’ or ‘carrot’ incentives, and usually, there is uncertainty about 
their effectiveness. 

Agreements with penalties/rewards  
This type includes penalties or rewards and promotions. In China, the top 1000 enterprise 
scheme affects promotion and salary. 

Agreements with annulments/exemptions from existing measures  
This type awards preferential treatment (for example tax exemption) for signing the agreement 
and achieving its targets and rescinds it if the targets are not achieved. Because of the ties to 
other policies, they are usually introduced as part of a policy mix. 

Agreements with the threat of future regulation 
This type is tied to preferential treatment concerning future policy, perhaps a costly regulation 
or tax. Uncertainty can be high if the details of the future policy are not known or there is a 
doubt on the government’s long-term ability to follow through on the agreement. 

  

                                                           

22 MEPS policy coverage refers 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 the amount of 
energy used by the regulated refrigerators, divided by the total amount of energy used by all refrigerators in a given year. MEPS 
Policy strength is defined as the extent to which a policy increases the amount of energy saved over time. For mandatory 
policies, it is measured by comparing the current policy requirement with the requirement in 2000. 
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Agreements with government support for actions the targets  

This type includes support from the government in the form of recognition, awards, and 
financial support for energy management, capacity building, identification of opportunities, 
technical information, and site visits by experts. 

Agreements with publicity recognition of compliance or non-compliance  
This type involves public disclosure of sectors’ or companies’ compliance or non-compliance 
with the targets. 

Where the agreements can lead to an acceleration of the introduction of energy efficiency measures or 
enhanced efficiency standards, results-based climate finance could be applicable to facilitate the 
process. 
 

Energy management requirements 
 Energy management requirements are another policy approach to encourage plants and firms to 
employ energy management processes by regulations, such as the requirement of an energy manager or 
reporting of audit results; and setting standards for energy management.  
The successful programs are typically those that work in conjunction with an energy or carbon tax or 
those that have either an implicit threat of future taxes or regulations. Negotiated agreements vary in 
their effectiveness but have been shown to work well when they have government support, often as 
part of a larger environmental policy package, and a real threat of increased government regulation or 
energy taxes if targets are not achieved. 
Funding from results-based climate finance could support the establishment of such agreements. 
 

Economic Measures 

Economic policies used to promote energy saving can take the form of incentives (for example, 
favorable tax treatment and subsidies) or disincentives (taxation and cap-and-trade schemes). 
Most companies are sensitive to costs, but those in some industrial sectors are more sensitive to energy 
and CO2 taxes and emissions pricing than others. For example, the cement industry is very sensitive to 
energy costs while in the paper, and pulp industry energy cost is not seen to have a significant impact on 
gross investment.  In the paper, and pulp industry 1) energy expenditures are a small proportion of the 
total production cost, (2) cost of equipment installation is much higher than the energy savings gained 
and (3) Industry generally requires a maximum of three year payback period on energy saving 
equipment, therefore paper and pulp industry is less responsive to economic measures 
 
Funding from results-based climate finance can make a difference here by leveraging access to lower 
cost capital, demonstrating international support for the energy efficiency proposal, and supporting the 
MRV process needed to demonstrate emissions mitigation impact of economic measures.  
 

Directed tax reductions, other financial incentives, and non-tax, financial incentives, such as subsidies, 
preferential loans, and R&D funds 
These can be applied to encourage energy efficiency investment by lowering the financial risk and 
reducing barriers when Industry invests in new or additional technology. These can reduce the risk to 
the investor and lower the cost of capital, especially important when the energy efficiency project has 
payback times longer than standard. Subsidies are very popular measures in many countries (although 
globally the subsidy on fossil fuels is many times larger than that available for energy efficiency 
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investments). Preferential loans or loan guarantee schemes for energy efficiency investment are used in 
fewer countries.  
 

Capital Cost Allowance systems 
Capital Cost Allowance systems can encourage investment in energy-efficient equipment by accelerated 
depreciation. These take the form of an annual tax deduction that can be claimed on depreciable 
assets23 as a percentage of the asset's cost for several years.  
One crucial aspect of directed financial incentives raised by many authors is the issue of who pays. In 
regulations, negotiated agreements and taxes, the marginal cost of energy efficiency is paid by the 
targeted Industry. However, with subsidies, preferential loans, tax reductions and loan guarantees, 
society pays for all or part of the cost. This contravenes the spirit of the polluter pays principle of 
environmental policy (Tanaka 2011) but can be considered as necessary incentives for the global Paris 
Agreement goals to be reached. 
 

Emissions (or carbon) trading 
Emissions (or carbon) trading is used in many countries (see Figure 12) to bring market economics to 
bear on the choice of energy sources and efficiency of energy use. While primarily used for carbon-
intensive energy production, the EU emissions trading scheme (EU ETS) also targets large industry with a 
financial burden imposed by a cap for every t CO2 emitted. California’s cap and trade (CTP) includes all 
sources of over 25,000 t CO2 emitted per year and their energy efficiency obligation (EEO) targets mostly 
residential and commercial. India in their energy efficiency obligation regulates “Designated Consumers” 
of large energy-intensive industries. China, after a pilot in 5 cities and 2 provinces currently only targets 
power generation but plans to include firms consuming more than 10,000 tons of “coal equivalent” in 
eight sectors: petrochemicals, chemicals, building materials (including cement), iron and steel, non-
ferrous metals (such as aluminum and copper), paper and civil aviation. This would cover around 6,000 
companies24. Vietnam has issued a Prime Minister’s directive, developed under the World Bank’s PMR, 
to establish, starting in 2020, a emissions trading scheme for the steel sector. 

 
Figure 12 - Map of explicit carbon prices around the world in 2017.25 
. 

                                                           

23 such as buildings, plant and equipment, or machinery, as well as additions and improvements to such assets 
24 https://www.carbonbrief.org/qa-how-will-chinas-new-carbon-trading-scheme-work 
25 Source: Global panorama of carbon prices in 2017, I4CE – Institute for Climate Economics with data from ICAP, IETA, World 
Bank and public information 
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White certificate schemes are seen as possible market-based policies oriented towards end-use energy 
efficiency comprised of energy-savings quota for some categories of operators coupled with a trading 
system for energy- efficiency measures resulting in energy savings. Variations of this policy mix have 
been introduced in New South Wales (Australia), and later Italy, Great Britain, France, the Flemish region 
of Belgium, and in China. 
 

Supportive policies  

Supportive policies consist of informational, analytical, and institutional development measures, which 
help to establish a favorable environment to implement energy efficiency actions. They help Industry 
and end-users see and act on their 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 policies—enhancing and verifying their effects.  
These can take the form of: 

• identification of opportunities for energy saving/conservation;  

• capacity building through advice, training, information sharing, and education;  

• public disclosure of energy efficiency efforts and achievements of Industry; and  

• cooperative measures in which government cooperate with the energy consumer to promote 
their efforts for energy saving and increase their capacity to do so. 

Supportive measures are usually low cost (in comparison with other measures). They are only somewhat 
effective as stand-alone programs in reducing energy use or CO2 emissions, but their key contribution is 
increasing the cost-effectiveness of the various other prescriptive and economic measures. The 
awareness, knowledge, tools, and 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 cost-efficient technical actions; 
governments need these resources to better understand the opportunities and barriers to improved 
industrial energy efficiency and to design policies and measures accordingly. (Tanaka 2011) 
Results-based climate finance is ideally suited to support such measures where its inclusion in a proposal 
leverages the effectiveness of other regulatory or economic measures. 
 

Direct Investment 

Direct government investment in energy efficient equipment and processes is rare, even when 
companies are state-owned. Government-sponsored research and development—ranging from basic 
science research to the application-specific technology development—does occur but tends to be 
project specific. Grants, from international funding agencies and NGOs, are often applicable to pilot 
operations, but usually, less-so to full-scale production or roll-out. 
Where grant funding is used as part of a blended finance package to generate preferential loans, this 
would be considered above in “Economic measures.” 
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Effective business models that promote energy efficiency 

Utility-funded energy efficiency programs  
Utility-sector energy efficiency programs are becoming more important than ever as energy efficiency 
continues to be one of the cleanest and lowest-cost utility system resources26. In 2019 ACEEE conducted 
their fourth review of programs in the USA and Canada to identify in residential, commercial, and 
industrial customer sectors, leading efforts to facilitate the borrowing and adapting of strategies across 
sectors, end uses, and technologies. They identified 53 high-performing programs in residential, 
commercial, and industrial customer sectors with the following observations: (Nowak et al. 2019) 

• Strategic energy management programs are demonstrating success in serving commercial and 
industrial customers. 

• Multifamily programs are proliferating and diversifying. They profiled several successful, cost-
effective models providing both gas and electric measures. 

• Low-income programs are growing in importance, reaching customers with high energy 
burdens. These include comprehensive statewide models, natural gas utility offerings, and 
programs that work with nonprofit organizations and local governments to serve low-income 
residents  

• Lighting programs are applying new designs and strategies. The strengthening of federal 
lighting efficiency standards has reduced the amount of energy savings utilities may claim from 
traditional lighting programs that provide rebates to customers at the retail level. Programs are 
developing to provide advanced lighting technologies such as networked lighting controls rather 
than switches on individual fixtures (King and Perry 2017). Another expanding program category 
is LED street lighting for municipal and utility customers.  

• New building construction programs are embarking on a path to net zero energy. Several 
exemplary programs support the construction of ultra-low-energy buildings in both the 
commercial and residential sectors  

• The most effective upstream- and midstream-focused programs are applying rebates in 
product distribution channels for more significant market impact.  

• 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 organizations.  

• Programs are targeting specific industry segments, customer subsectors, and technologies 
instead of relying on a one-size-fits-all model.  

 

Energy service companies (ESCOs) and Super ESCOs 
ESCOs design, install, and in some cases, finance energy efficiency projects through a contractual 
agreement with the energy-using customer, usually using an energy performance contract (EPC) which 
incentivize ESCOs to identify and implement energy efficiency opportunities, the financial returns from 
which are subsequently shared with the customer.  

                                                           

26 I. Hoffman, G. Leventis, and C. Goldman, Trends in the Program Administrator Cost of Saving Electricity for Utility 
Customer-Funded Energy Efficiency Programs (Berkeley: LBNL, 2017). eta- 
publications.lbl.gov/sites/default/files/lbnl-1007009.pdf. Lazard, Lazard’s Levelized Cost of Energy Analysis: Version 
11.0., 2017. lazard.com/media/450337/lazard-levelized-cost-of-energy-version-110.pdf.  
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Worldwide, the majority of ESCO projects take place in the non-residential buildings sector, followed by 
Industry. The prominence of the non-residential buildings sector reflects the availability of low-risk 
efficiency opportunities that are easily implemented and scaled up, such as lighting replacements, 
building envelope improvements and heating, ventilation and air conditioning (HVAC) upgrades. The 
longer-term focus of many non-residential users makes the sector an attractive prospect for longer-term 
contracts. ESCO activity in Industry varies significantly between countries. In Asia Industry is the 
dominant sector for ESCOs, while in North America and Europe, it plays a marginal role due to 
companies’ preference to use internal expertise to implement efficiency measures and focus on projects 
with very short payback periods. In all markets, the residential sector is seen as 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 Super-ESCO model, such as India’s Energy Efficiency Services Limited 
(EESL)27. A Super-ESCO as an entity that is established by the Government. It functions as an ESCO for 
implementing projects in public facilities and also supports capacity building and project development 
activities of private ESCOs. The Government capitalizes the Super-ESCO with sufficient funds to 
undertake public sector performance contracting projects and to leverage commercial financing. The 
Super-ESCO may also act as a financing or leasing organization to provide private ESCOs and customers 
financing for EE projects or leasing for EE equipment. Super-ESCOs provide scaling-up and can more 
easily address some of the barriers to large-scale implementation that brings successful market 
transformation through demand aggregation, bulk order, and driving down manufacturing cost, 
therefore enabling high penetration of energy-efficient devices, such as lighting into the residential 
sector. (IEA 2018). 

In 2017, the value of the global ESCO market reached USD 28.6 billion, and on average, delivered energy 
savings of about 25% of energy consumption of its serviced customer. In all regions, government policy 
has a significant impact on ESCO activity. Policies that encourage ESCO engagement, allow relevant 
accounting practices, and enable the acquisition of third-party finance, are critical to expanding the 
market and de-risking projects. (IEA 2018) 
 

Energy savings insurance 
Raised levels of risk inhibit third-party finance to the ESCO market, and a small number of financial 
institutions and private companies are now offering energy savings insurance (ESI). 
Two types of ESI are being offered, technical and credit. Technical insurance covers the ESCO or 
technology provider if promised energy savings are not achieved, assuming the technical risk associated 
with the efficiency project. Credit insurance guarantees that repayments to the ESCO will continue if a 
customer defaults (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 of state-owned 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 banks28 are established by national or regional governments 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 capital (IEA 2018). 
 
The share of total green bank investment for energy efficiency investment worldwide reached USD 430 
million in 2017, of which the Buildings sector received 81%. The majority of this finance has been loaned 
to small and medium-sized enterprises (SMEs) for building and equipment upgrades, plus new 
construction of energy-efficient single-family homes. In the first quarter of 2018, energy efficiency was 
the largest sector for new green bank investment, as a result of an investment made by Australia’s Clean 
Energy Finance Corporation. 
 
Some ECA regions such as Bulgaria and Ukraine have a EE fund dedicated to building renovation. Shall 
we also mention that?   
 

Green Bonds 
Green bonds – bonds created to fund clean energy and environmental projects specifically – can provide 
investors with more transparency and greater certainty in their investment. They can also provide a 
lower-cost source of financing, or refinancing, than traditional bank loans. 
While the market for climate-aligned bonds is estimated at USD 674 billion29, the value of green bonds 
issued primarily for energy efficiency tripled from USD 16 billion in 2016 to USD 47 billion in 2017, 
outpacing the growth rate of green bonds dedicated to renewable and other energy sources (IEA 2018). 
  

                                                           

28 See: The Green Bank Network (https://greenbanknetwork.org) It includes the Clean Energy Finance Corporation 
(Australia), the Malaysia Green Technology Corporation, Connecticut Green Bank, New York Green Bank, Green 
Finance Organization (Japan) and the Green Investment Group (United Kingdom). 
29 See Climate Bonds Initiative (2017), Bonds and Climate Change: The State of the Market 2017, London, UK, 
www.climatebonds.net/files/reports/cbi-sotm_2017-bondsclimatechange.pdf (accessed 
3 September 2018). 

https://greenbanknetwork.org/
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Box - Examples of mandatory minimum energy performance standards (MEPS). 
 
Cooling Equipment 

 

Figure 13 shows the worldwide coverage of MEPS standards in 2017 for cooling equipment. There is 
significant scope to raise the coverage in most of the developing economies and to raise the strength of 
minimum energy performance standards 

 
Figure 13 - Cooling equipment policy coverage, 201730 

 
Global best available air conditioning equipment is up to five times more energy-efficient than the least 
efficient equipment on the market (based on the seasonal energy efficiency ratio (SEER), which reflects 
the average annual energy efficiency of cooling equipment). (U N Environment; U4E 2017) There is 
significant opportunity to improve the average installed SEER level. A strong MEPS policy would be 
adjusted over time, to narrow the gap between minimum available and best available technology. In all 
appliances, it is essential that policy regulates the energy being used to provide 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 motor-driven systems 
Nearly 30% of electric motor energy use globally in 2017 was associated with unregulated electric 
motors, classified as IE0 (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 MEPS have been 
implemented or motors operating in countries without any MEPS. 

 
Figure 14 -Countries with MEPS for electric motors, by strength level (IEA 2018) 

 
The European Union introduced MEPS at the IE2 level only in 2011, so coverage has not 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, Korea, and Mexico, which have 
all introduced MEPS since 2000 and increased stringency to the IE3 level. 
However, it is vital that the measures and policies cover the system (fan, pump, etc) and not just the 
motor by itself. There is cost-effective potential for the efficiency of motor-driven systems to increase by 
35% between 2017 and 2040. To achieve such an increase, the majority of motors’ energy use in 2040 
will need to come from the super-premium efficiency IE4 level, with the remainder at IE3 level. 
However, the wider motor-driven system presents greater opportunities for efficiency gains. Potential 
comes from the increased application of variable speed drives (VSDs), improvements in the design, 
selection, and operation of end-user devices and efficiency gains across the wider motor-driven system. 
VSDs are a common feature of new, high-efficiency electric motors but can also be retrofitted to existing 
electric motors, representing one of the most cost-effective efficiency measures. (UN Environment; 
Global Environment Facility; United for Efficiency (U4E) 2017). 
 
Standards can promote improvements in the efficiency of end-user devices such as pumps, fans, and 
compressors, which have been implemented in a small number of large energy-using countries, 
although many remain voluntary. End-user device inefficiencies can be reduced by improving 
information and skills for the design and installation of motor-driven systems; implementing design 
standards; and including energy performance incentives in contracts for design and installation of 
motor-driven systems. This will be important given the significant potential for energy savings in less 
energy-intensive manufacturing sectors, in which operations can be more variable and diffuse. (IEA 
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 measures in which results-based climate finance can play a pivotal 
role to help unlock demand-side energy efficiency are—by definition—not those that are included in the 
BAU or unconditional NDC. The potential role of results-based climate finance is to help unlock 
mitigation opportunities that 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.  
 
As we have seen the most significant opportunities lie in Industry, Lighting and Appliances, (Weiss et al. 
2010) and Heating Ventilation and Air Conditioning (HVAC)  (UNEP; CLASP 2014) and often market forces 
alone are not sufficient to drive the transformation requiring government intervention through a 
suitable package of prescriptive, economic, and supportive measures to break down the barriers that 
impede change. 
 
Results-based climate finance could have an important 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 results-based climate finance can 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 participants. Results-based climate finance can also be a significant “rallying 
flag” to get stakeholders from government, private sector, and the community to pull together towards 
a common outcome and strengthen their commitment to achieving the targets. 
 
The involvement of results-based climate finance  can: 

i. Provide critical MRV support: while the additional funds that results-based climate finance 
could add to a policy’s economic analysis may be relatively small compared to overall additional 
investment and cash flow, they can be sufficient to develop and support the necessary MRV 
systems to evaluate the actual policy performance and inform the follow-up policy decision 
making. Lack of credible database can be a critical factor preventing decision makers in 
implementing impactful mitigation interventions.  

ii. Improving overall financial viability and reducing the payback period of EE investment.  
Demand-side energy efficiency initiatives differ in their risk perception, and a lack of certainty in 
outcome translates into greater perceived risks. Private actors usually require higher returns to 
justify uncertainties or challenges. Through proper arrangement case by case, The revenue from 
results-based climate finance can be utilized as an effective means in attracting private 
participation and reducing costs by reducing the uncertainty in the outcome.  Although many 
energy efficiency projects are economically cost efficient, this can be a deciding factor in making 
them financially viable. 

iii. Strengthen and institutionalize the sector planning process and regulation enforcement. Data 
collected from MRV systems supported by results-based climate finance can strengthen and 
institutionalize the sector planning process while mainstreaming a “green” energy efficient 
concept. The results-based payment can be used for data analysis and contribute to the main 
knowledge platform that is needed in each country as a basis for promoting further energy 
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efficiency improvement. Results-based climate finance can also be used to strengthen the 
institution to enforce mandatory MEPS. 
 

iv. Provide a “Rallying Flag.” GHG mitigation from demand-side energy efficiency can require 
coordination between different private and institutional stakeholders, and between the 
implementation of different policies and measures. Having 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. Selection of prospective energy efficiency programs will be a test of the understanding 
of the program entities on how the performance-based incentive works for their sector as well 
as their ability to convene multiple stakeholders to take concerted mitigation actions. 

v. Strengthen commitment. The inclusion of an agreed results-based climate finance component 
can be critical in strengthening the commitment of the involved stakeholders to make things 
happen correctly.  

 
Given these, support through results-based climate finance can push the governments to extend their 
comfort zone in decision making, financial risk mitigation, and MRV towards more aggressive actions.  
Such support can, in many cases, be sufficient to tip the balance that allows the transformative change 
to occur and make interventions attractive to private and institutional investors. 
 

Attractive sub-sectors and types of program for results-based 
climate finance involvement 
There are several demand-side energy efficiency programs where the participation of results-based 
climate finance could be a useful instrument when integrated into the technical assistance and lending 
operations. Based on the above analysis, the following 32 could be good candidates for further 
investigation: 
 

A. Economy-wide programs 

Economy-wide programs are particularly interesting to pursue for results-based climate finance since 
such programs can generate significant 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 and econometric 
analysis. 

Key Transformations where results-based climate finance could deliver useful support 
1) Electricity tariff increase and fuel subsidy reduction 
2) The application of market mechanisms to achieve fuel switching from fossil to electricity and lower 

net carbon energy sources. 
3) Economic programs that reduce the demand for energy and promote its more-efficient utilization 
4) Carbon and emissions trading schemes that reduce the demand for energy from fossil fuels and 

promote cleaner fuels and technology 
5) Mandatory policies and regulations with minimum energy efficiency performance requirements 

such as mandatory minimum energy performance standards (MEPS) for appliances and equipment 
and mandatory building codes. 
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Policy and Measure packages that can be addressed by results-based climate finance to promote 
the transformation 
• Support to government in the elaboration and implementation of the policy measures and their 

on-going future strengthening.  

• Support to the government in establishing and maintaining the MRV system. 
 

Crediting approach 
• Principally policy based. 
 
For information on these measures see: Chapter 3 

 
 

B. Programs focusing on less energy-intensive light industry and SMEs 

Thirty-four percent of final energy consumption in Industry and 25% of GHG emissions are generated by 
less energy-intensive light industry and SMEs, particularly in Asia. These enterprises typically are an 
important source of employment, embody up to 70% of the potential energy savings from Industry but 
face more substantial barriers to energy efficiency improvement, due to often limited credit availability, 
technical capacity, and the diffuse nature of this segment. Crediting from results-based climate finance 
could help reduce these barriers and increase ambition. 

Key Transformations where results-based climate finance could deliver useful support 
6) Lighting,  
7) Electric motors and motor-driven systems; 
8) Variable Speed Drives 
9) Process heating and cooling (including electric heat pumps) 
10) Heat and energy recovery 
11) Systems integration 
 

Policy and Measure packages that can be addressed by results-based climate finance to promote 
the transformation 
• Support to government in the elaboration and implementation of the policy measures to 

achieve the highest level of MEPS and in their on-going future strengthening.  

• Support to the government in establishing and maintaining the MRV system. 
i. Minimum energy performance standards (MEPS) at today’s highest efficiency standards 

ii. Financial or fiscal incentives to users to accelerate the replacement of existing 
equipment 

iii. Financial support (Green Banks, low-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 capacity building to enhance awareness and adoption of new standards 

 

Crediting approach 
• Principally programmatic. 

 
For information on these measures see: Table 7, Table 18, Annex 3, Table 19, Error! Reference 
source not found., Chapter 3 
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C. Programs focusing on energy-intensive heavy industry 

Transformational change in energy consumption in heavy industry often requires significant investment 
in process changes since in many cases updating an older inefficient process can never achieve best-in-
class efficiency levels. Often, the financially-optimum energy efficiency level (for new process 
investment, particularly in developing countries) is lower than world-class levels. The sub-sectors with 
the highest energy use and mitigation opportunities through the adoption of plant efficiency 
improvements and Best Available Techniques are: 

i. Iron and Steel (plant efficiency improvement and transformation to electric arc furnaces through 
improved metal recycling)  

ii. Chemicals and petrochemicals (including increased recycling to limit the impact from the 
continuing growth in demand for petrochemicals) 

iii. Cement (including clinker production and clinker ratio in cement) 
iv. Pulp and paper (including recycling and other measures to reduce pulp production) 
v. Aluminum 

However, results-based climate finance crediting is not the most applicable to project-level funding to 
the involved private enterprises where it can be challenging to separate the energy-efficiency 
components from capacity expansion unless strict eligibility criteria are established. 
 

Key Transformations where results-based climate finance could deliver useful support 
12) Policy measures to achieve the highest level of MEPS and in their on-going future strengthening. 
13) Establishing and maintaining a sector-wide MRV system. 
14) Establishing and maintaining incentives to encourage the adoption of energy management systems, 

such as fiscal incentives or links to environmental regulation 
15) Establishing and maintaining financial or fiscal incentives to accelerate the replacement of existing 

equipment with higher MEPS alternatives 
16) Establishing and maintaining cooperative voluntary measures with Industry to reduce the energy 

consumption and CO2 emissions of industrial processes 
17) Establishing and maintaining incentives to accelerate the incorporation of combined heat and power 

(CHP), heat recovery and waste heat to power solutions 
18) Establishing and maintaining incentives to encourage increased scrap metal and plastics collection 

and recycling  
19) Establishing and maintaining an emissions trading scheme (such as India’s Perform, Achieve & Trade 

(PAT) Scheme) 
20) Establishing and maintaining energy auditing, benchmarking, collection of energy consumption data 
21) Establishing and maintaining mandatory measures to increase scrap metal and plastics collection 

and recycling 
22) Establishing and maintaining Mandatory measures to increase carbon capture, utilization, and 

storage 
23) Establishing and maintaining Information and capacity building to enhance awareness and adoption 

of new standards 
24) Establishing and maintaining market-based instruments, including white certificate schemes, to 

encourage business model innovation and increased investment. 
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Policy and Measure packages that can be addressed by results-based climate finance to promote 
the transformation 
• Support to government in the elaboration and implementation of the policy measures to 

achieve the above-mentioned transformations and in their on-going future strengthening. 
 

Crediting approach 
• Principally sectoral or programmatic. 

 
For information on these measures see: Table 7, Table 17, Table 18, Annex 3, Table 19, Table 20, Table 

21, Table 22,   
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Table 23, Error! Reference source not found., Chapter 3  
 

D. Programs focusing 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 appliances. Additionally, the expected life of these devices, once they 
enter service is higher than in countries with higher disposable income, locking-in energy consumption 
to that required by the energy-inefficient device. Crediting from results-based climate finance can 
support the elaboration and implementation of the policy measures in these countries to achieve the 
highest level of MEPS and in their on-going future strengthening. 

Key Transformations where results-based climate finance could deliver useful support 
1) Lighting and demand response lighting 
2) Appliances with high utilization factor (refrigerators, fans, TVs) 
3) Appliances with high energy load (cooking appliances, washers/dryers) 
4) Incorporation of “intelligent” energy management 

 

Policy and Measure packages that can be addressed by results-based climate finance to promote 
the transformation 
• Support to government in the elaboration and implementation of the policy measures to 

achieve the highest level of MEPS and in their on-going future strengthening.  

• Support to the government in establishing and maintaining the MRV system. 
i. Expanded and strengthened MEPS standards for lighting 

ii. 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 incentives to accelerate the replacement of existing equipment with 
higher MEPS alternatives 

iv. Market-based instruments to encourage investment and business model innovation. 
v. Utility-sector energy efficiency programs 

vi. Fiscal or financial incentives to encourage consumers to adopt high-efficiency appliances 
and undertake deep energy retrofits 

 

Crediting approach 
• Principally programmatic but can also be policy if crediting the MEPS standard for lighting and 

appliances, or crediting the mitigation effect of the financial and fiscal incentive 
 

For information on these measures see Table 7, Table 8, Error! Reference source not found., 
Chapter 3 

 

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

and nonresidential buildings 

In many developing countries, the fastest growing end-use energy demand is for HVAC, particularly air-
conditioning. Avoiding lock-in to high energy consumption solutions requires the accelerated adoption 
of the highest level of MEPS and in their on-going future strengthening, together with other measures 
such as building insulation, low-e glass, window shading, and intelligent energy management. Crediting 
from results-based climate finance can support the elaboration and implementation of such policy 
measures in these countries. 
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Key Transformations where results-based climate finance could deliver useful support 
5) Improvements in building thermal envelope for new and existing buildings (including low-e 

windows) 
6) Expand coverage and strengthen Energy Service Company (ESCO) energy management and other 

market-based instruments in non-residential buildings 
7) Energy savings insurance for 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 renewable solutions (solar/geothermal ) 
 

Policy and Measure packages that can be addressed by results-based climate finance to promote 
the transformation 
• Support to government in the elaboration and implementation of the policy measures to 

achieve the highest level of MEPS and in their on-going future strengthening. Support to the 
government in establishing and maintaining the MRV system. 

i. Expanded and strengthened 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 accelerate the replacement of existing 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 encourage consumers to adopt high-efficiency appliances 

and undertake deep energy retrofits 
 

Crediting approach 
• Principally programmatic and policy. 

 
For information on these measures see Table 7 Table 8, Table 19, Error! Reference source not 
found.Error! Reference source not found., Chapter 3 
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Selection framework for choosing sub-sectors and types of 
program for results-based climate finance involvement 
The following framework (World Bank 2018) is proposed to assist in the selection of programs and 
projects for results-based climate finance support within any client country. It was initially developed in 
2018 by the World Bank as a heuristic approach to prioritize interventions in an operational setting and 
weigh the level of concessional funding that is warranted to enable mitigation and resilience-building 
programs and projects. 

The framework has been modified for use in the current context. It seeks to aid the choice of target 
policies and programs in order to maximize the impact of results-based climate finance in achieving 
long-term transformative actions to reduce GHG emissions. The framework requires that target policies 
and projects be qualified on three dimensions (see Figure 15): 

• Barriers to implementation 

• Level of ambition 

• Transformational potential 
The priority of a policy or program increases as the levels of ambition and the transformational potential 
increase. The level of priority is approximately the same along any dotted contour or “indifference 
curve.” The third dimension, barriers to implementation, defines the complexity of achieving the 
change, and in many cases, is a guide to the relative magnitude of the additional funding needed to 
support the change. 

 

Figure 15 - The three dimensions considered by the framework (World Bank 2018) 
 

The distinct levels of intensity of each dimension are given below. The suitability for results-based 
climate finance support is color coded as follows in Table 9:  
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Table 9 - Suitability for results-based climate finance support 

Suitability  Description 

Green 
Generally suitable for results-based climate finance support 
 

Yellow 
May require additional arguments to be included for results-based climate 
finance support 

Red 
Generally unsuitable for results-based climate finance support 
 

 

Barriers to implementation dimension 

Table 10- Barriers to implementation dimension: suitability for results-based climate finance support 

Intensity Description Suitability  

Highest The program is more expensive over its entire lifetime than alternative (higher-emission) 
options (for example, investment in a promising but frontier technological solution) and 
results-based carbon financing over an initial period would not be sufficient to offset this 
cost 

Yellow 

 The program has significant barriers to its implementation and operation that results-based 
carbon financing over an initial period will not help resolve.  

Yellow 

High The program is initially more expensive in upfront costs and operation (CAPEX, OPEX) than 
alternative (higher-emission) options and requires additional economic support in first 
years, but is expected to become sustainable after that 

Green 

 The program has significant barriers to its implementation and operation that results-based 
carbon financing over an initial period would help resolve 

Green 

Moderate The program is initially more expensive in upfront costs (CAPEX) than alternative (higher-
emission) options but less expensive over its entire lifetime. Results-based carbon financing 
over an initial period would be sufficient to make the low-emission choice viable. 

Green 

 The program requires higher institutional or technical capacity than that which is available 
in the country or creates significant transition costs or political opposition. Results-based 
carbon financing over an initial period would help make the low-emission choice viable. 

Green 

Low The program is less expensive over its entire lifetime and has similar or lower upfront costs 
than alternative (higher-emission or lower-resilience) options, but it is not a policy priority 
in the country. Results-based carbon financing over an initial period would help make the 
low-emission choice viable. 

Yellow 

None The program is less expensive over its entire lifetime and has similar or lower upfront costs 
than alternative (higher-emission) options.   

Red 
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Transformational potential dimension 

Table 11 - Transformational potential dimension: suitability for results-based climate finance support 

Intensity Description Suitability 

High The program expects to achieve a transformative improvement in government processes, 
economic incentives, or price signals; significantly improve access to finance for long-term, 
low-carbon projects; or reduce the cost of technologies.  
If this program is implemented, future mitigation programs will become viable with a 
degree of external support that is lower than today, and this difference is articulated in the 
program document.  

Green 

Moderate The program expects to provide important foundations for future investments, programs, 
or projects that reduce emissions. It builds technical and institutional capacity that will 
facilitate future action or improve the incentive structure, and this difference is articulated 
in the project document.  
If this program or project is implemented, future mitigation programs can be expected to 
achieve a transformative improvement in government processes, economic incentives, or 
price signals; significantly improve access to finance for long-term, low-carbon projects; or 
reduce the cost of technologies will become viable with a degree of external support that is 
lower than today, and this difference is articulated in the project document.  

Green 

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

Yellow 

None The program may reduce emissions but does not trigger any improvement in incentives or 
reduction of barriers to implementation for future projects.  

Red 

 

 

Level of ambition dimension 

Table 12 - Level of ambition dimension: suitability for results-based climate finance support 

Intensity Description Suitability 

Highest The program represents additional ambition over and above that which is necessary to 
achieve the mitigation objectives of the Paris Agreement. It generates ERs additional to 
those needed by the country to meet their NDC obligations. Monetizing this excess through 
results-based carbon financing will not impede the country meeting its NDC obligations 
whatsoever 

Green 

High The program is necessary to achieve the mitigation objectives of the Paris Agreement and 
generates ERs additional to those needed by the country to meet their unconditional NDC 
obligations. Monetizing this excess through results-based carbon financing will not impede 
the country meeting its NDC obligations whatsoever 

Green 

Moderate The program or project is necessary to achieve the mitigation objectives of the Paris 
Agreement, and it can be demonstrated that the country cannot realistically achieve a 
development pathway compatible with their unconditional obligations if this (or a similar) 
program is not implemented. However, it is not expected that the program generates ERs 
additional to those needed by the country to meet their unconditional NDC obligations. 

Yellow 

Low The program does contribute to the country meeting its unconditional commitment in its 
NDC. However, it is not expected that the program generates ERs additional to those 
needed by the country to meet their unconditional NDC obligations 

Yellow 

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

Red 

None The program is inconsistent with the country’s NDC obligations even if it reduces emissions, 
or risks creating a carbon lock-in in terms of emissions  

Red 
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Annex 1  - Using the Pathways 2050 modeling as a guide 

to client-country demand for support in demand-side 

energy efficiency 

2050 pathway platform 
The Pathways 2050 calculator31 was originally developed by the Department for Energy and Climate 
Change in the UK (DECC, now the Department for Business, Energy & Industrial Strategy--BEIS) to 
explore how the UK could meet the 2050 emissions reductions targets. Its objective was to allow 
different stakeholders and other interested parties evaluate the possible contribution of many different 
mitigation levers are build different “pathways” to meeting the target as a means of opening discussing 
and building consensus.  
BEIS then took the successful application of this model in the UK and made it available as the open 
source 2050 pathway platform32 to support countries seeking to develop long-term, net zero-GHG, 
climate-resilient, and sustainable-development pathways. Twenty-four calculators have been 
completed33 although all are not publicly available. 
This project is useful to this analysis in that it provides a consistent modeling framework that allows a 
unique opportunity to compare the mitigation of GHG emissions and reduction in energy usage from 
different levels of activity using the mitigation interventions that each country has proposed in its NDC 
as viable means of greening its energy system. The purpose of this analysis is not necessarily to quantify 
the possible mitigation reductions feasible with the support of results-based climate finance and similar 
programs; It is to evaluate which sectors offer the greatest possibility for demand-side mitigation. 
The model analyzes supply-side and demand-side mitigation interventions 34, each at four different 
levels of intensity: 
Level 1 – “least effort possible” is a business-as-usual scenario in which changes to energy use and 
emissions occur over future years driven by technology and by the market, but without any specific 
intervention to lower GHG emissions. 
Level 2 – Considered “ambitious, but reasonable by most experts” mainly corresponds to their NDC 
submission, although since the time-frame extends to 2050, it is more ambitious than the current 
submission under the Paris agreement to 2030. 
Level 3 - Considered “unlikely without significant change from the current system and significant 
technological breakthroughs” is a transformative level appropriate to results-based climate finance 
support—above and beyond what the country considers that it can achieve by itself; while  
Level 4 Considered “what is thought to be physically plausible only by the most optimistic observer“ is 
unlikely to occur even with international support. 

                                                           

31 See http://2050-calculator-tool.decc.gov.uk/#/home 
32 See https://www.2050.org.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, Kosovo, Macedonia, Montenegro and Serbia), South Korea, Switzerland, Taiwan, Thailand, 
United Kingdom, Vietnam, The World 
34 Both energy and non-energy levers are covered by the model including LULUCF, agriculture and fisheries, and 
bio-production. 

 

https://www.gov.uk/government/organisations/department-for-business-energy-and-industrial-strategy
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An analysis was conducted of the 2050 pathway models that are publicly available from Non-annex I 
economies. This resulted in a sample of eight35: 

i. Bangladesh 
ii. Brasil 

iii. Colombia 
iv. India - Andhra Pradesh36 
v. Indonesia 

vi. Mauritius 
vii. Mexico 

viii. Vietnam 
In this analysis, only non-transport demand-side energy efficiency measures were considered with a 
particular focus on the additional mitigation that each economy believes is achievable beyond that 
which is considered “ambitious, but reasonable by most experts” (that is: Level 3 – level 2). 
In a similar vein, the analysis was performed using the lowest population and economic growth option 
presented between the base year and 2050 by each economy. Any increase in these macro indicators 
will tend to increase both the energy and GHG mitigation numbers. 
Level of ambition with a significant change from the current system and significant technological 
breakthroughs  
Figure 16 shows the change in energy consumption and the resultant change in GHG emissions expected 
in 2050, by applying a “level 3” intensity to the non-transport energy efficiency demand-side 
measures—as opposed to Level 1 BAU—as proposed by each economy in the sample. 
On average, the economies expect a 14.2 % reduction in final energy usage and a 9.7 % reduction in 
GHG emissions by applying all of the non-transport energy efficiency demand-side measures to level 3 
intensity as compared to the final energy demand and GHG total emissions in that year under level-1 
activity levels. This excludes supply-side measures, agricultural and LULUCF measures, and transport 
interventions. 

  
Figure 16 - Impact of all the demand-side EE measures in 2050 

 

                                                           

35 These models can be accessed from https://www.2050.org.uk/calculators 
36 Note that Andhra Pradesh reports the amount and reduction in energy consumption but not CO2 mitigation 
since most of the change in energy consumption is electricity which is generated out of state. 
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Table 13 and Figure 17 show how, on average, this level 3 mitigation is apportioned by demand-side 
sector: 
Table 13 – Average Distribution of the Energy and GHG mitigation by sector in 2050 at level 3 —ordered by GHG mitigation 
potential 

 Energy 
Mitigation 
(% of total mitigation) 

Emissions Mitigation 
(% of total 
mitigation) 

Lighting & Appliances* 31.2% 44.9% 

Industry 48.0% 36.5% 

Heating and Air Conditioning* 8.9% 13.1% 

Cooking* 6.8% 4.5% 

Buildings and Insulation 2.4% 1.0% 

Agriculture Construction Mining 2.8% 0.1% 

Total 100% 100% 

Memo: *All these sectors include Households and Commercial 
 
 

 
Figure 17 - Average Distribution of the Energy and GHG mitigation by sector in 2050 at level 3 —ordered by GHG mitigation 
potential 

 
The total level 3 mitigation from this sample of eight economies equates to 3,300 TWh or 1,600 million 
tons of CO2e, however not all this can be considered as meeting results-based climate finance 
transformational requirements.  
Impact in 2050 of non-transport demand-side transformational energy efficiency measures, proposed by 
each country under “level 3” as compared to “level 2” 
The transformational mitigation measures beyond that needed to meet NDC obligations are given by the 
difference between level 3 and level 2 activity and mitigation levels. Where Level 2 is considered 
“ambitious, but reasonable by most experts” and Level 3 is considered “unlikely to be achieved without 
significant change from the current system and substantial technological breakthroughs.” 
For the sample, this metric (level 3 – level 2) equates to 2,000 TWh or 960 million tons of CO2e as shown 
in the following tables (Energy in Table 14 and GHG emissions in Table 15). 
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Table 14 - Total demand-side Energy mitigation from non-transport EE measures in 2050 
 Level 2 Level 3 Additional 

 TWh/yr TWh/yr TWh/yr 

Bangladesh -95 -180 -85 

Brazil -5 -12 -7 

Colombia -9 -15 -6 

India - Andhra Pradesh -102 -211 -109 

Indonesia -664 -2,058 -1,394 

Mauritius 0 -4 -4 

Mexico -183 -326 -143 

Vietnam -239 -493 -254 

Sum -1,297 -3,299 -2,002 

 
Table 15 - Total demand-side GHG mitigation from non-transport EE measures in 2050 

 Level 2 Level 3 Additional 

 MtCO2e/yr MtCO2e/yr MtCO2e/yr 

Bangladesh -54 -113 -59 

Brazil -25 -54 -30 

Colombia -9 -14 -6 

India - Andhra Pradesh 0 0 0 

Indonesia -342 -999 -658 

Mauritius -1 -3 -2 

Mexico -69 -119 -49 

Vietnam -152 -311 -159 

Sum -652 -1,614 -962 

 
It should be noted that the GHG mitigation in the table is generated by a reduction in the combustion of 
fuels and a reduction in the consumption of electricity compared to level 1 for the same year. For this 
analysis, all supply-side measures have been maintained in level 1 (BAU) and thus any supply-side 
mitigation levers that reduce the emissions intensity of electricity (g CO2e/kWh) will reduce these GHG 
mitigation numbers. The energy mitigation numbers will not be affected by this. 
This transformative intervention metric excludes the “easier” mitigation options and modifies the 
average apportionment of the mitigation by demand-side sector to that given in . 
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Table 16 and Figure 18. 
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Table 16 – Average Distribution of the Energy and GHG mitigation by sector in 2050  from transformative interventions at (level 
3 – level 2)—ordered by GHG mitigation potential 

 Energy 
Mitigation 
(% of total mitigation) 

Emissions Mitigation 
(% of total 
mitigation) 

Industry 50.8% 45.6% 

Lighting & Appliances* 28.1% 36.2% 

Heating and Air Conditioning* 10.5% 14.7% 

Cooking* 6.2% 2.6% 

Buildings and Insulation 2.2% 0.8% 

Agriculture Construction Mining 2.2% 0.1% 

Total 100% 100% 

Memo: *All these sectors include Households and Commercial 

 

 
Figure 18 - Average Distribution of the Energy and GHG mitigation by sector in 2050 from transformative interventions at (level 
3 – level 2)—ordered by GHG mitigation potential 

 
Below, each of these demand-side sectors will be looked at in more detail: 

• Industry 

• Lighting and Appliances 

• Heating and air conditioning 

• Cooking 

• Buildings and Insulation 
 

Industry 

The majority of non-annex I economies in the sample consider that there are substantial mitigation 
opportunities in Industry that cannot be realized under a Level 2 (ambitious but considered reasonable 
by most experts) approach but could be achieved with a significant change from the current system and 
significant technological breakthroughs. This represents, on average, over 45% of all the mitigation 
possibilities with this level of interaction from non-transport, demand-side measures (Figure 19). 
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Figure 19 - Contribution of Industry to demand-side non-transport Energy and GHG mitigation in 2050 from transformative 
interventions 

 

Lighting and Appliances 

Somewhat surprisingly, the majority of the non-annex I economies in the sample consider that there are 
large mitigation opportunities in lighting and appliances that cannot be realized under a Level 2 
(ambitious but considered reasonable by most experts) approach but could be achieved with significant 
change from the current system and/or significant technological breakthroughs. These represent, on 
average, over 36% of all the mitigation possibilities with this level of interaction from non-transport, 
demand-side measures (Figure 20). While many developed counties are implementing normative 
measures through MEPS to improve energy efficiency, there is a lot that can still be achieved by 
extending the scope and intensity of MEPS in other parts of the world. 
As can be seen in Figure 21, these opportunities are evenly split between the residential and non-
residential (commercial) sectors. 
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Figure 20 - Contribution of Lighting and Appliances to demand-side energy and GHG mitigation from transformative 
interventions 

 
 

 
Figure 21 - Contribution of Residential and Commercial Lighting and Appliances to demand-side non-transport Energy and GHG 
mitigation in 2050 from transformative interventions 

 

Heating, ventilation, and air conditioning (HVAC) 

The IEA in its Efficient World Scenario (IEA 2018) considers that space heating offers over a quarter of 
the potential energy savings, and improvements in space cooling, which is the fastest growing source of 
building energy demand, could see air conditioner efficiency double. In this sample, the non-annex I 
economies consider that on average HVAC represents almost 15% of the mitigation opportunities that 
cannot be realized under a Level 2 (ambitious but considered reasonable by most experts) approach. 
However, this could be achieved with a significant change from the current system, and significant 
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technological breakthroughs (Figure 22) and these opportunities reside almost entirely in the non-
residential building space (Figure 23). 
 

 
Figure 22 - Contribution of Heating and Cooling to demand-side non-transport Energy and GHG mitigation in 2050 from 
transformative interventions 

 
 

 
Figure 23 - Contribution of Residential and Commercial Heating and Air Conditioning to demand-side non-transport Energy and 
GHG mitigation in 2050 from transformative interventions 

 

Cooking 

Cooking represents a mitigation opportunity in only half of our sample on non-annex I countries, mainly 
due to the prevalence of bio-fuel based cooking, where any progress to more modern solutions is likely 
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Cooking improvement represents less than 3% of the mitigation opportunities that cannot be realized 
under a Level 2 (ambitious but considered reasonable by most experts) approach but could be achieved 
with significant change from the current system and/or significant technological breakthroughs (Figure 
24), and mainly in the residential sector (Figure 25). 

 
Figure 24 - Contribution of Cooking to demand-side non-transport Energy and GHG mitigation in 2050 from transformative 
interventions 

 
 

 
Figure 25 - Contribution of Residential and Commercial Cooking  to demand-side non-transport Energy and GHG mitigation from 
transformative interventions 

 

Buildings and Insulation 

Building envelope and insulation improvement are not seen by the countries in the sample as offering 
significant mitigation opportunities beyond those that can be realized under a Level 2 (ambitious but 
considered reasonable by most experts) approach. Since the majority of buildings in these countries do 
not predominantly have space heating and while air conditioning uptake is low, building envelope and 
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insulation improvement will not have much impact on emissions but can have a considerable impact on 
the quality of life and comfort. 
The importance of these sectors may rapidly increase as rising household income promotes an 
accelerated uptake of AC in households, offices and commercial space, but this is not currently a 
significant consideration amongst the countries in this sample (Figure 26). 
 

 
Figure 26 - Contribution of Buildings and Insulation to demand-side non-transport Energy and GHG mitigation in 2050 from 
transformative interventions 
 

Agriculture, Construction, and Mining 

Similarly, little opportunities are seen to exist in the Agriculture, Construction and Mining sectors 
beyond those that can be realized under a Level 2 (ambitious but considered reasonable by most 
experts) approach (Figure 27).  

 
Figure 27 - Contribution of Agriculture, Construction and Mining to demand-side non-transport Energy and GHG mitigation in 
2050 from transformative interventions 
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Annex 2  - Opportunities for Energy Efficiency in Industry 
Savings from Adoption of Best Practice Commercial Technologies 

Research by the Fraunhofer Institute for Systems and Innovation Research (Chazan G. 2013) and the 
University of Cambridge (Cullen, J.M, Allwood, J.M, and Borgstein 2011) show that up to 73% of energy 
consumption can be avoided using current technology, techniques, and know-how. McKinsey & 
Company estimates that 10% - 20% of energy savings comes from operational improvement efforts and 
investments in energy efficiency can increase the energy savings to 50% or more (McKinsey and 
Company 2015). 

An analysis by the IEA concluded that the manufacturing industry could improve its energy efficiency by 
between 18 to 26% based on commercial, cost-effective, proven technologies (IEA 2007). This study 
covered improvements that applied to specific sectors such as chemicals and petrochemicals, iron and 
steel, cement, pulp and paper, aluminum and other non-metallic minerals, and those technologies that 
could be applied across all sectors.  

The range of potential mitigation is shown on a primary energy basis in Table 17 by sector, for example, 
cement, and as “systems/life cycle improvements,” for example, motors and more recycling. However, 
there is some overlap between these two classifications. Thus, except for motor systems, only 50% of 
the potential system/life cycle improvements have been credited for the total industrial sector 
improvement estimates shown in the table. The conclusion is that the manufacturing industry can 
improve its energy efficiency by 18 to 26% while reducing the sector’s CO2 emissions by 19 to 32%, 
based on proven technology. Identified improvement options can contribute 7 to 12% reduction in 
global energy and process-related CO2 emissions (Fawkes, Oung, and Thorpe 2016). 

 
Table 17 - Savings from Adoption of Best Practice Commercial Technologies (Primary Energy Equivalents) (IEA 2007) 

 

Low – High Estimates of 
Technical Savings Potential 

Sectoral Improvements Mtoe/year Mt CO2/year 

Chemicals/petrochemicals 120 – 155 370 – 470 

Iron and steel 55 – 108 220 – 360 

Cement 60 – 72 480 – 520 

Pulp and paper 31 – 36 52 – 105 

Aluminum 7 – 10 20 – 30 

Other non-metallic minerals & non-ferrous 12 – 24 40 – 70 

System/life cycle Improvements   
Motor systems 143 – 191 340 – 750 

Combined heat and power 48 – 72 110 – 170 

Steam systems 36 – 60 110 – 180 

Process integration 24 – 60 70 – 180 

Increased recycling 36 – 60 80 – 210 

Energy recovery 36 – 55 80 – 190 

Total  600 – 900 1,900 – 3,200 

Global improvement potential   

share of industrial energy us and CO2 emissions 18 – 26% 19 – 32% 

share of total energy use and CO2 emissions 5.4 – 8.0%  7.4 – 12.4% 

 
The United Nations Industrial Development Organization (UNIDO) benchmarked the energy efficiency 
potential for 26 industrial sub-sectors in 2010 using indicators of performance specific to each sector in 
terms of energy consumed per unit of production (UNIDO 2010). The study disaggregated the results by 
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developing and developed countries and also presented the global average, the lowest value found in 
the sample, and the achievable performance using Best Available Technology (BAT). Their results are 
summarized in Table 18. 

Based on these findings, industrial energy efficiency in both developed and developing countries can be 
improved considerably by applying existing and economic technologies and improved management. 
Table 18 shows that there is significant potential to improve energy efficiency in developing countries by 
bringing low performing industrial sectors up to the current developed country average performance. 
This does not require new technology or even necessarily achieving BAT levels of performance.(UNIDO 
2010) 

Table 18 - Selected industry energy benchmark data (Fawkes, Oung, and Thorpe 2016) based on (UNIDO 2010) 

Sectors Units 
Developed Developing Global Lowest   

Countries Countries Average Found BAT 

Petroleum refineries EEI 0.7 – 0.8 1.3 – 3.8 1.25 – 1 

High value chemicals GJ/t 12.6 – 18.3 17.1 – 18.3 16.9 12.5 10.6 

Ammonia GJ/t 33.2 – 36.2 35.9 – 46.5 41 31.5 23.5 

Methanol GJ/t 33.7 – 35.8 33.6 – 40.2 35.1 30 28.8 

Alumina production GJ/t 10.9 – 15.5 10.5 – 24.5 16 7.8 7.4 

Aluminum smelting MWh/t 14.8 – 15.8 14.6 – 15 15.5 14.2 13.4 

Copper GJ/t  –   –  13.8 7.4 6.3 

Zinc GJ/t 15.2 – 19.7 16.7 – 37.2 23.6 15.2 – 

Iron and steel EEI 1.2 – 1.4 1.4 – 2.2 1.5 1.16 1 

Clinker GJ/t 3.3 – 4.2 3.1 – 6.2 3.5 3 2.9 

Cement kWh/t 109 – 134 92 – 121 109 88 56 

Lime GJ/t 3.6 – 13 5 – 13 – 3.2 – 

Glass GJ/t 4 – 10 6.8 – 7.8 6.5 3.6 3.4 

Brick making MJ/kg 1.5 – 3 0.8 – 11 – 0.8 – 

Tiles GJ/t 1.9 – 7.3 3.1 – 8.3 – 1.9 – 

Sanitaryware GJ/t 4.2 – 11.3 4.4 – 20 – 4.2 – 

Pulp and paper EEI 0.9 – 1.7 0.4 – 2.3 1.3 – 1 

Textile spinning GJ/t 3.5 – 3.6 3.5 – 3.6 – 3.4 – 

Textile weaving GJ/t 11 – 65 5 – 43 – – – 

Brewery MJ/hl  –   –  229 156   

Cheese GJ/t 4.3 – 35.2 – –  – 1.8   

Fluid milk GJ/t 3.1 – 6.5 – –  – 0.3   
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ANNEX 3 contains the 31 Best Available Techniques (BAT) reference documents, the so-called BREFs that 
have been adopted under both the IPPC Directive (2008/1/EC) and the IED and cover all the most 
intensive energy consuming and GHG emissive processes.  
  

Best Available Techniques / Best Available Technologies 

Best available techniques not entailing excessive costs (BATNEEC), sometimes referred to as best 
available technology, was introduced in Europe in 1984 with Directive 84/360/EEC and applied to 
air pollution emissions from large industrial installations. 

Best Available Techniques is a flexible concept, as what is currently regarded as “reasonably 
achievable”, “best practicable” and “best available” and may change over time  (Fawkes, Oung, and 
Thorpe 2016)  

In Europe, Best Available Techniques for a given industrial sector are described in reference 
documents as defined in article 3(11) of the Europe Union’s Industrial Emissions Directive. These 
documents (BREFs) are derived from extensive and controversial negotiations between European 
Union Member States, the industry-representing bodies, non-governmental enterprises promoting 
environmental protection and the European Commission. Member States are required to take 
these documents into account when determining best available techniques generally or in specific 
cases under the Directive. 

In the USA, the corresponding legal term is Best Available Control Technology (BACT). It is also a 
pollution control standard mandated by the country’s Clean Air Act. The technology covered by the 
term is decided by the U.S. Environmental Protection Agency (EPA), again in consultation with 
stakeholders, based on factors such as energy consumption, total source emission, regional 
environmental impact, and economic costs. 
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Opportunities for Energy Efficiency in all industry (energy intensive and other) 
Table 19 - Energy efficiency opportunities with wide application, particularly in SMEs (Fawkes, Oung, and Thorpe 2016) 

Technology / Product Energy efficiency opportunities 

Motors and driven systems 
 
 
Example:  
A 2-pole 11 kW IE3 motor in 
continuous use will use almost 4% 
less energy per year than an 
equivalent IE1 model. Presently, 
under the European Commission’s 
eco-design directive, motors rated 
between 0.75 and 375kW must at 
minimum be IE3 level or the IE2 
level when sold with a variable-
speed drive.  

• Optimize usage (turn off automatically when not needed) 

• Optimize system design to reduce the load on the motor (by for example 
eliminating flow restrictions for a pump or redesigning a manufacturing process to 
minimize the use of the motor) 

• Install a variable-speed drive to adjust, for example, fluid transfer systems or air-
conditioning systems to operating conditions instead of a fixed speed motor with 
baffles. 

• Correct installation misalignment that can cause premature failure and operating 
inefficiencies 

• Use the most efficient motor and avoid oversizing 

 
Variable Speed Drives (VSD) 
 
Example: Correctly designed VSD 
systems can reduce energy 
consumption between 20% and 
70% (ABB 2009). Retrofitting VSDs 
can have a payback period of less 
than one year. 

A way of matching the power supply to the required duty. It is estimated that between 
50-70% of industrial processes would benefit from VSD 
 

Steam Systems 
 
Example: It is estimated by the IEA 
(2007) that 1,051 mtoe of fuel is 
utilized to generate steam and 
that this accounts for about 38% 
of industrial energy consumption. 

• General energy-saving opportunities in direct-fired applications include: better 
control of the process, ensuring that processes are not running for longer than 
necessary, maximizing the utilization of the heat, recovering energy from the 
exhaust gases, and reducing the amount of energy lost to the environment. 

• The thermal efficiency of a newly designed and built boiler is between 80% and 
85%. Between 15% and 20% of the energy contained in the fuel often escapes 
where the steam is generated, and a steam system typically loses 45% of input 
energy before doing its intended work (US DOE 2004a). 

Preheat systems for water and 
air 

• Pre-heating combustion air follows the same principle as an economizer. Air pre-
heaters are a mature technology and can reduce fuel burn by 0.5% - 2%. 

Insulation 
 
Example:  
As a guide, all surfaces above 60°C 
should be insulated, and paybacks 
will be rapid. 

• Ecofys and the European Industrial Insulation Foundation (2012) estimate that the 
application of insulation has the potential to reduce fuel consumption in 
European industries by 14.8 mtoe per year. The energy savings that may be 
achieved increases with pipe or vessel surface temperature and surface area.  

Heat exchangers • In general, energy-efficient heat exchangers can transfer more heat (95% versus 
80% in shell and tube designs) and can operate at lower pump pressure, thus also 
saving electricity consumption for pumping 

System Design: Minimise 
simultaneous heating and cooling 

• In many industrial processes, both heating and cooling are provided to a 
processing unit, often simultaneously. 

System Design: Return water and 
condensate 

• Often at above ambient temperature, its reuse can reduce the energy needed for 
heating. 
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Technology / Product Energy efficiency opportunities 

Cooling and refrigeration • Optimize usage (to only cool when needed and to the required temperature) 

• Optimize system design to reduce unnecessary cooling 

• Ensure a good supply of the coolest possible air for cooling. As a rule of thumb, 
every 1°C rise in the cooling air temperature causes a 3% power increase by the 
chiller. 

• Install a cooler with a high coefficient of performance — mechanical “desert 
cooler” or heat pump instead of absorption refrigeration. 

• Install variable-speed drive to adjust air-conditioning systems to operating 
conditions 

• Avoid oversizing 

Buildings 
 
Example:  
Often overlooked in industrial 
applications.  

• Three common areas where energy savings can be found in buildings are:  

• Building fabric (simple solutions include double- or triple-glazed windows, and low 
E glass: draught-proofing doors and additional insulation for roof and walls)  

• Heating, Ventilating, and Air Conditioning—HVAC—systems (to maximize comfort 
and health by controlling humidity, temperature and air quality with the minimum 
input of energy) 

• Lighting (Reducing the lighting levels and “on” time where possible; implement 
more efficient LEDs)  

Combined heat and power 
 
Example:  
The IEA (2007) estimates that the 
utilization of CHP plants in 
Industry could save between 48 to 
72 mtoe annually. 

• Install cogeneration to improve thermal efficiency from the normal rage of 25-
35% up to 75-80% 

• attractive option when both electricity and heat is required in a process with high 
operating hours. 

• For sites that have demand for electricity, heat, and chilled water, the heat from a 
co-generation plant can be utilized in absorption chillers to generate chilled 
water. The generation of power, heat, and chilled water is known as tri-
generation. It is used in the food manufacturing, electronic, and pharmaceutical 
industries. 

Heat recovery 
 
Example:  
It is estimated that 20-50% of 
industrial energy input is lost as 
waste heat in the form of hot 
exhaust gases, cooling water, or 
heat loss from equipment 
surfaces and heated ítems. 

• Industrial process which uses heat can reduce energy use either by using heat 
exchangers to transfer the heat somewhere else to where it is useful in another 
process, or if the temperature is sufficiently high, to generate electricity. 

• Heat may either be reused within the same or a different process. The most 
common use of recovered heat is to preheat inputs to furnaces. 

Waste heat to power 
 
Example:  
Widely used in China, in the 
cement industry (Hook 2013). At 
lower temperatures, the waste 
heat can also be recovered to 
generate electricity using a 
technology called Organic Rankine 
Cycle. 

• In some industrial processes, such as steel and cement industries, temperatures 
above 1,000°C are used in the production process, and high-temperature heat is 
wasted. 

Energy from waste 
 
Example:  
The cement industry has widely 
exploited opportunities to burn 
waste streams.  
 

• Waste materials which cannot be reused and recycled, and which have an energy 
content, can be used as an energy source. This is commonly achieved via 
incineration with energy recovery (CHP) 
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As well as the cross-sectoral, non-process opportunities identified above (which are particularly 
applicable to SMEs), most industrial processes can improve their energy efficiency. It is impossible to 
describe all of these in detail, but there are many sources of information on applicable technologies to 
increase energy efficiency, for example, the Lawrence Berkeley National Laboratory has developed 
energy efficiency technology guidebooks for many sectors that help assess energy-saving opportunities. 

Opportunities for Energy Efficiency in the energy-intensive industry 

A summary of opportunities in four principle large emitting sectors is given below: 

• Iron and Steel 

• Cement  

• Chemicals and petrochemicals 

• Pulp and paper 
Table 20 - Energy efficiency opportunities in iron and steel (Worrell, E., Blinde, P., Neelis 2010) 

Sub-Sector/Product Energy efficiency opportunities 

Ironmaking – blast furnace • Injection of pulverized coal 

• Injection of natural gas 

• Injection of oil 

• Injection of plastic waste 

• Injection of coke oven gas and basic oxygen furnace gas 

• Charging carbon composite agglomerates 

• Top pressure recovery turbines 

• Recovery of blast furnace gas 

• Top gas recycling 

• Improved blast furnace control 

• Slag heat recovery 

• Pre-heating of fuel for hot stove 

• Improvement of combustion in hot stove 

• Improved hot stove control 

Steelmaking – Basic oxide 
furnace 

• Recovery of BOF gas and sensible heat 

• Variable speed drive on ventilation fans 

• Ladle pre-heating 

• Improvement of process monitoring and control 

• Efficient ladle heating program 

Steelmaking – EAF • Variable speed drives 

• Oxy-fuel burners/lancing 

• Post-combustion of flue gasses 

• Improving process control 

• Direct current arc furnace 

• Scrap pre-heating 

• Waste injection 

• Air tight operation 

• Bottom stirring/gas injection 

Casting and refining • Integration of casting and rolling  

• Ladel pre-heating 

• Tundish heating 

Metal shaping • Use efficient drive units 

• Gate communicated turn off inverters 

• Installation of automated lubrication system 
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Sub-Sector/Product Energy efficiency opportunities 

Hot rolling • Recuperative or regenerative burners 

• Flameless burners 

• Controlling oxygen levels 

• Variable speed drives on combustion air fans  

• Hot charging 

• Integration of casting and rolling 

• Proper reheating temperature 

• Process control in hot strip mill 

• Heat recovery to the product 

• Waste heat recovery from cooling water 

Cold rolling • Continuous annealing - Reducing losses on annealing line 

• Reduced steam use in the acid pickling line - Inter-electrode insulation in 
electrolytic pick- 

• ling line 

 
As the oxygen process requires 2 to 3 times more energy than the electric process, the greatest energy 
savings are obtained by process substitution: using the electric arc process with scrap Steel instead of 
the integrated Bessemer approach. The difference in specific energy consumption per ton of steel in 
relation to the share of electric steel in total crude steel production across countries is shown in Figure 
28. 
The vertical distance from the world benchmark (shown by the red line) shows the possible 
improvement with the present process mix. The distance to the 100 % electric process shows the 
potential theoretically open to process substitution. In reality, this might be restricted by the availability 
of iron scrap and quality requirements of the steel produced. 

 
Figure 28 - Energy consumption per ton of steel and process mix (2012) (OECD/IE 2015) 
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Table 21 -- Energy efficiency opportunities in cement (Worrell, Martin, and Price 2000)  

Sub-Sector/Product Energy efficiency opportunities 

Cement production – 
raw materials preparation 
 

• Efficient transport systems (dry process) 

• Slurry blending and homogenization (wet process) 

• Raw meal blending systems (dry process) 

• Conversion to closed circuit wash mill (wet process) 

• High-efficiency roller mills (dry process) 
• High-efficiency classifiers (dry process) 

• Fuel Preparation: Roller Mills 

Clinker production (wet) • Energy management and process control  

• Seal replacement 

• Kiln combustion system improvements 

• Heat loss reduction in Kiln shells 

• Use of waste fuels 

• Conversion to modern grate cooler  

• Refractories 

• Optimize grate coolers 

• Conversion to pre-heater, pre-calciner kilns  

• Conversion to semi-dry kiln (slurry drier) 

• Conversion to semi-wet kiln 

• Efficient kiln drives 

• Oxygen enrichment 

Clinker production (dry) Energy management and process control 
Seal replacement 
Kiln combustion system improvements 
Kiln shell heat loss reduction 
Use of waste fuels 
Conversion to modern grate cooler 
Refractories 
Heat recovery for power generation 
Low-pressure drop cyclones for suspension pre-heaters 
Optimize grate coolers 
Addition of pre-calciner to pre-heater kiln 
Long dry kiln conversion to multi-stage pre-heater kiln 
Long dry kiln conversion to multi-stage pre-heater, pre-calciner kiln 
Efficient kiln drives 
Oxygen enrichment 

Cement production – finish 
grinding 

Energy management and process control • Improved grinding media (ball mills) 
High-pressure roller press 
High-efficiency classifiers 
General Measures 
Preventative maintenance (insulation, compressed air system, maintenance) 
High-efficiency motors 
Efficient fans with variable speed drives 
Optimization of compressed air systems • Efficient lighting 
Product & Feedstock Changes 
Blended Cement 
Limestone cement 
Low Alkali cement 
Use of steel slag in the kiln 
Reducing fineness of cement for selected uses 

 
Cement is produced from the mixture of clinker and additives; the ratio clinker/ additive can vary with 
the quality of cement (typically 80% clinker and 20% additive, but can go up to 95% clinker and 5% 
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additive). Most of the energy consumption occurs during the fabrication of clinker in high-temperature 
kilns, and not for producing cement itself, which consists of grinding clinker with additives (for example, 
ashes). The higher the clinker/cement ratio, the more energy is required to produce one ton of cement. 
Trends in the energy intensity of cement are thus influenced by two main factors: the efficiency of 
clinker kilns and cement grinding, and the ratio between the clinker and cement production. Cross 
countries comparisons need to take into account the ratio of clinker produced to cement production, as 
shown in Figure 29. Distance to the red line (which represents the world best practice) indicates the 
potential of energy efficiency improvements. For countries with a similar share of clinker, the country 
with the lowest values represents the benchmark: for instance, Germany for countries in the range 70-
80% (Taylor, Tam, and Gielen 2006) 
 

 
Figure 29 - Energy consumption per ton of cement produced in the EU (OECD/IE 2015) 

 
Table 22 - Energy efficiency opportunities in chemicals and petrochemicals (Neelis, M., Worrell, E. & Mesanet 2008) 

Sub-Sector/Product Energy efficiency opportunities 

Ethylene • More selective furnace coils 

• Improved transfer line exchangers 

• Secondary transfer line exchangers 

• Increased efficiency cracking furnaces 

• Pre-coupled gas turbine to cracker furnace 

• Higher gasoline fractionator bottom temperature 

• Improved heat recovery quench water 

• Reduced pressure drop in compressor interstages 

• Additional expander on de-methanizer 

• Additional re-boilers (cold recuperation) 

• Extended heat exchanger surface area 

• Optimization of steam and power balance 

• Improved compressors 

Aromatics 
 

• Improved product recovery 

Polymers • Low-pressure steam recovery 

• Gear pump to replace the extruder 

• Online compounding extrusion 

• Re-use solvents, oils, and catalyst 
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Sub-Sector/Product Energy efficiency opportunities 

Ethylene oxide/ethylene glycol • Increased selectivity catalyst 

• Optimal design Ethylene oxide / ethylene glycol -sections  

• Multi-effect evaporator 

• Recovery and sales of by-products  

• Process integration 

Ethylene dichloride / Vinyl 
Chloride Monomer 

• Optimize recycle loops 

• Gas-phase direct chlorination of ethylene 

• Catalytic cracking Ethylene dichloride 

Styrene • Condensate recovery and process integration 

Iron ore and ferrous reverts Iron 
ore and preparation (Sintering) 

• Heat recovery from sintering and sinter cooler 

• Reduction of air leakage 

• Increasing bed Depth 

• Emissions optimized sintering 

• Use waste fuel in sinter plant improved charging method 

• Improve ignition oven efficiency 

 
Note that the number of plants and production levels of each of the most emission-intensive chemical 
and petrochemical industries varies by country, so any cross-country comparison has to be performed at 
the specific industry level and average energy intensities at the national chemical and petrochemical 
industry level do not by themselves provide a useful comparison. (Boulamanti A.; Moya J.A. 2017) 
Nevertheless, this industry has generated 22% less energy consumption and 78% more production from 
1990 to 2014. 

 
 

Figure 30 - Energy intensity of the chemical industry37 

 
 
  

                                                           

37 Source: Eurostat and Cefic analysis (energy intensity is measured by energy input per unit of chemical production 
(https://www.petrochemistry.eu/energy-efficiency/ 



 

59 

 

Table 23 - Energy efficiency opportunities in pulp and paper (Kramer, K.J., Masanet, E., Xu 2009) 

Sub-Sector/Product Energy efficiency opportunities 

Pulp and paper – raw material 
preparation 

• Cradle debarkers 

• Automatic chip handling and screening 

• Replace pneumatic chip conveyors with belt conveyors 

• Bar-type chip screening 

• Use secondary heat instead of steam in debarking 

• Chip conditioning 

Chemical pulping – pulping • Use of pulping aids to increase yield 

• Digester blow/flash heat recovery 

• Optimize the dilution factor control 

• Heat recovery from bleach plant effluents 

• Continuous digester control system  

• Improved brown stock washing 

• Digester improvement 

• Chlorine dioxide heat exchange 

Chemical pulping – bleaching • Heat recovery from bleach plant effluents 

• Chlorine dioxide heat exchange 

• Improved brown stock washing 

Chemical pulping – chemical 
recovery 

• Limekiln oxygen enrichment 

• Improved composite tubes for recovery boiler  

• Limekiln modification 

• Recovery boiler deposition monitoring 

• Limekiln electrostatic precipitation  

• Quaternary air injection 

• Black liquor solids concentration 

Mechanical pulping • Refiner improvements 

• Increased use of recycled pulp 

• Refiner optimization for overall energy use 

• Heat recovery from de-inking plant 

• Pressurized groundwood 

• Fractionation of recycled fibers 

• Continuous repulping 

• Thermopulping 

• Efficient repulping rotors 

• Drum pulpers 

• Heat recovery in thermomechanical pulp 

Paper making • Advanced dryer controls  

• Waste heat recovery 

• Control of dew point 

• Vacuum nip press 

• Energy efficient dewatering – rewetting  

• Shoe (extended nip) press 

• Dryers bars and stationary siphons  

• Reduction of blow through losses  

• Belt drying 

• Reduction air requirements 

• Air impingement drying 

• Optimizing pocket ventilation temperature 

 
The energy performance of pulp and paper depends on the production of pulp. The differences are 
shown in Figure 31, depending on how the paper is produced. Paper is produced from raw pulp or 
recycled paper. Pulp production is energy-intensive. The pulp used in a given country may be produced 
in the country itself or be imported from other countries. If it is imported, this means that the energy 
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consumption for pulp production has taken place in the exporting countries. Therefore, the energy 
performance of the paper industry of a given country is linked to the share of pulp produced in the 
country in relation to the paper production: the higher this ratio, the higher the specific consumption 
per ton of paper.  

 
Figure 31 - -  Specific energy consumption in the pulp and paper industry in the EU (OECD/IE 2015) 
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Annex 3 – Directives and other measures used to achieve 

demand-side energy efficiency gains in the EU 

Overview of Industry measures 
The major portion of the national demand-side energy efficiency measures are National Energy 
Efficiency Action Plans (NEEAP) which were published by the EU Member States, as mandated under the 
Directives ‘‘Energy end-use efficiency and energy services’’ of 2006 (2006/32/EU) and ‘‘Energy efficiency 
directive’’ of 2012 (2012/27/EU; EED). In addition, 40 measures have been reported under Article 7 of 
the Energy Efficiency Directive38 

The principal EU Directives that promote demand-side energy efficiency are as follows; 

Emissions Trading Directives 

EU emissions trading scheme (ETS) is the world’s largest emissions trading system and the first of its kind 
for CO2 emissions trading. When it was first introduced, the EU ETS covered about 50% of Europe’s CO2 
emissions and 40% of its total greenhouse gas emissions.  

Member States had to ensure (from 2005) that no installation could commence any covered activity 
unless its operator holds a permit. Each Member State had to decide the total quantity of the 
allowances it would allocate per 5-year period. Starting in 2013, the Community-wide quantity of 
allowances decreased by a linear factor of 1.74% compared to the average annual total quantity of 
allowances issued by Member states from 2008 to 2012. 

Energy Efficiency Directive 

The Energy Efficiency Directive established from 2012 a common framework of measures for the 
promotion of energy efficiency within the Union to ensure the achievement of the 2020 20% target on 
energy efficiency and to pave the way for further energy efficiency improvements beyond that date.  

Eco-Design Directive 

The Eco-design Directive for energy-related products was adopted in 2009. It is a Framework Directive 
which is implemented by regulations and 47 voluntary agreements with manufacturers. Several 
products which are covered by implementing decrees are utilized on the commercial scale, however, in 
some product groups and some countries the minimum requirements are equal to or very close to the 
market averages meaning that they do not change much, and more stringent regulations are needed to 
induce market changes (OECD/IE 2015). 

                                                           

38 Article 7 of Directive 2012/27/EU provides that either energy efficiency obligations or alternative measures (or a 
combination of both) should be introduced by the Member States in order to achieve the 1.5 % annual energy 
savings target (also see Chapter 2.1.2). 



 

62 

 

Table 24 - Products being covered by the EU Eco-design directive 

 
Source: Compilation by Fraunhofer ISI 

 

Renewable Energy Directive 

The Directive covers (large scale) renewable energy production, as part of the energy supply sector, as 
well as (small scale) production at the end-users place. For Industry, the Directive contains a few 
provisions such as including the consumption of other energy from renewable sources in Industry in 
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calculating the gross consumption of energy from renewable sources for heating and cooling in a 
member state.  

Industrial Emissions Directives 

The Industrial Emissions Directive covers industrial activities with a major pollution potential, such as 
energy industries, production, and processing of metals, mineral industry, chemical industry, waste 
management, rearing of animals.  

The Directive mandates the industrial installations for the use of the best available technologies to 
achieve a generally high level of protection of the environment as a whole. These mandates are 
developed on a scale which allows implementation in the relevant industrial sector, under economically 
and technically feasible conditions.  

The European Commission is responsible for adopting BAT conclusions containing the emission levels 
associated with the BAT.  

EU Best Available Techniques reference documents (BREFs)39 

The table40 contains the 31 Best Available Techniques (BAT) reference documents, the so-called BREFs 
that have been adopted under both the IPPC Directive (2008/1/EC) and the IED and cover all the most 
intensive energy consuming and GHG emissive processes.  

Table 25 - EU Best Available Techniques reference documents (BREFs) 

# 
Best Available Techniques reference documents 
(BREF)  
(http://eippcb.jrc.ec.europa.eu/reference/) 

Content 

1 Ceramic Manufacturing Industry 
covers industrial installations for the manufacture of ceramic 
products by firing stoneware and porcelain. 

2 
Common Waste Water and Waste Gas 
Treatment/ Management Systems in the 
Chemical Sector 

concerns the chemical industry and covers water, waste, and 
emissions 

3 Emissions from Storage 
addresses the storage and the transfer/handling of liquids, 
liquefied gases, and solids, in all sectors and industries. 

4 Energy Efficiency 

addresses energy efficiency improvement in industrial 
installations by giving generic guidance on how to approach, 
assess, implement, and deal with energy efficiency related issues 
along with corresponding permit and supervising procedures. 

5 Ferrous Metals Processing Industry includes activities for the processing of semi-finished products  

6 Food, Drink and Milk Industries 
addresses activities for the treatments and processes intended for 
the manufacture of food products from animal, vegetable 
materials and milk 

7 Industrial Cooling Systems covers industrial cooling systems and configurations 

8 Intensive Rearing of Poultry or Pigs addresses installations for the intensive rearing of poultry or pigs 

                                                           

39 https://www.eea.europa.eu/themes/air/links/guidance-and-tools/eu-best-available-technology-reference 
40 Built from information accessed on : http://eippcb.jrc.ec.europa.eu/reference/ 
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# 
Best Available Techniques reference documents 
(BREF)  
(http://eippcb.jrc.ec.europa.eu/reference/) 

Content 

9 Iron and Steel Production 
covers the processes involved in the production of iron and steel 
in an integrated plant as well as the production of steel in electric 
arc furnace steelworks 

10 Large Combustion Plants 
Covers combustion installations with a rated thermal input 
exceeding 50 MW. Plants with a thermal input lower than 50 MW 
are, however, discussed where technically relevant 

11 
Large Volume Inorganic Chemicals - Ammonia, 
Acids, and Fertilisers Industries 

covers the production of ammonia, acids, and fertilizers where 
large volumes of the specified inorganic compounds are 
produced. 

12 
Large Volume Inorganic Chemicals - Solids and 
Others Industry 

covers chemical installations for the production of basic inorganic 
chemicals such as soda ash, titanium dioxide, carbon black, 
synthetic amorphous silica, and inorganic phosphates. 

13 Manufacture of Glass 
covers the industrial installations for the manufacture of glass, 
including glass fiber and installations for melting mineral 
substances. 

14 Manufacture of Organic Fine Chemicals 
focuses on the batch manufacture of organic chemicals in 
multipurpose plants and addresses the manufacture of a wide 
range of organic chemicals. 

15 Non-ferrous Metals Industries 

covers the techniques for the production of both primary and 
secondary non-ferrous metals: Copper, Aluminum, Lead and Tin, 
Zinc and Cadmium, Precious metals, Ferro-alloys, Nickel and 
Cobalt, Carbon and graphite electrodes 

16 
Cement, Lime, and Magnesium Oxide 
Manufacturing Industries 

includes processes involved in the production of cement and lime 

17 Production of Chlor-alkali 
focuses on the processes involved in the production of chlorine 
and caustic solutions by the electrolysis of brine 

18 Production of Large Volume Organic Chemicals 
covers the manufacture of organic chemicals produced in large 
volumes 

19 Production of Polymers 
focuses on the production of polymeric materials in plants on an 
industrial scale such as basic plastic materials, synthetic rubbers, 
and hydrocarbons containing oxygen  

20 Production of Pulp, Paper, and Board 

covers the processes involved in the production of pulp and paper 
in an integrated pulp and paper mills as well as for non-integrated 
pulp mills (market pulp) and non-integrated papermills using 
purchased pulp for paper production 

21 Production of Speciality Inorganic Chemicals 

covers the chemical installations for the production of specialty 
inorganic chemicals such as pigments, silicones, phosphorus 
compounds (PCl3, POCl3, PCl5), inorganic explosives, cyanides, 
soluble inorganic salts of nickel 

22 Refining of Mineral Oils and Gas 
addresses the mineral oil refining industry as well as natural gas 
plants. 

23 
Slaughterhouses and Animals By-products 
Industries 

addresses the slaughter of all animals that might contribute to a 
significant output for an installation 
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# 
Best Available Techniques reference documents 
(BREF)  
(http://eippcb.jrc.ec.europa.eu/reference/) 

Content 

24 Smitheries and Foundries Industry 

includes installations for i) the processing of ferrous metals as 
smitheries, ii) ferrous metal foundries and, iii) installations for the 
smelting, including the alloyage, of non-ferrous metals, including 
recovered products (refining, foundry casting, etc.) 

25 Surface Treatment of Metals and Plastics 
includes installations for the surface treatment of metals and 
plastics using an electrolytic or chemical process 

26 Surface Treatment Using Organic Solvents 

addresses installations for the surface treatment of substances, 
objects or products using organic solvents, in particular for 
dressing, printing, coating, degreasing, waterproofing, sizing, 
painting, cleaning or impregnating 

27 Tanning of Hides and Skins 
addresses installations for the tanning of ovine and bovine hides 
and skins 

28 Textiles Industry 
addresses installations for the pretreatment (operations such as 
washing, bleaching, mercerization) or dyeing of fibers or textiles 

29 Waste Incineration 
covers installations for the incineration of hazardous and 
municipal waste 

30 Waste Treatment 
covers the installations of several waste (hazardous and non-
hazardous) treatments 

31 Wood-based Panels Production 
addresses installations for the production of wood-based panels 
including particleboard, oriented strand board, and fiberboards 
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Annex 4 – Details of energy efficiency policies and 

measures that have been applied in the EU  

The Odyssee-Mure project 
The ODYSSEE-MURE project involves a network of 37 partners from 31 countries who comprehensively 
monitor the efficiency trends and policy evaluation in EU countries, Norway, Serbia, and Switzerland. 
The project relies on two complementary internet databases, that are regularly updated by the network 
of national teams (once to twice a year): 

Odyssee, managed by Enerdata, that contains detailed energy efficiency and CO2-indicators with data on 
energy consumption, their drivers (activity indicators) and their related CO2-emissions. 

Mure (Mesures d'Utilisation Rationnelle de l'Energie), managed by ISINNOVA, provides information on 
energy efficiency policies and measures that have been carried out in the Member States of the 
European Union, implemented at EU or national level. 

The database is structured by final energy consumption sectors with a focus on single policy measures to 
allow a specific analysis of each measure and detailed guidelines ensure the homogeneity of the 
measure descriptions over sectors and countries. 

The database contains 3252 programs (accessed on Jan. 22, 2019) of which 656 (20%) were evaluated to 
be of high impact (Table 26)41 

Table 26 - Number of programs in the MURE database by sector 

Sector 
Total 

Measures 

High impact measures 

# % 

Buildings 1909 403 21% 

Industry 509 117 23% 

Transport 834 136 16% 

Total 3252 656 20% 

 

Industry 

In the Industry sector, the database contains 509 projects, of which 117 (23%) were evaluated to be of 
high impact. 

Of the 509, 42% 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 (Table 27). 

  

                                                           

41 See http://www.measures-odyssee-mure.eu/query-energy-efficiency-policy-household.asp 

http://www.odyssee-mure.eu/project.html
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Table 27 - Number of programs by type of measure in Industry 

 
 
Table 28 shows the top 10 measures applied in Industry by total number of programs (showing percent 
rated as high impact).  

• The predominant measure consisted of financial grants and subsidies for energy efficiency 
investment (112 cases) of which 21% were considered to be of high impact. 

• Of the 509 projects, 43 consisted of financial grants and subsidies for investment in clean fuels; 
of this 21 % were evaluated as high impact.  

• A further 41 projects (with a third place in our top 10 rankings) covered cooperative voluntary 
measures with Industry to reduce the energy consumption and CO2 emissions of industrial 
processes. Fifty-four percent of these were evaluated as high impact. 

• Grants and subsidies covering energy audits, training, and benchmarking activities were 
included in 35 of the 509 projects for fourth place in the top 10 rankings. Of these, 20% were 
evaluated as high impact. 

• Mandatory audits for industrial processes/buildings are in fifth place with 28 projects (out of 
509) and 21% evaluated as high impact. 

•  
Table 28 - Top 10 measures in Industry by total number of programs (showing percent rated as high impact) 

 
 

Type of Measure # %

Financial Grants / Subsidies 215 42%

Information/Education/Training 77 15%

Co-operative Measures 64 13%

Legislative/Informative 42 8%

Financial Soft Loans 26 5%

Legislative/Normative 24 5%

Fiscal/Tariffs 21 4%

Cross-cutting 21 4%

New Market-based Instruments 19 4%

Total 509

Ranking Type of Measure Measure #
% rated as 

High impact

1 Financial Grants / Subsidies For energy efficiency investment 112 21%

2 Financial Grants / Subsidies For investment in clean fuels (renewables, waste, natural gas, ) 43 21%

3 Co-operative Measures VA/NA to reduce energy cons./CO2 emiss. of industrial processes 41 54%

4 Financial Grants / Subsidies For energy audits/training/benchmarking activities 35 20%

5 Legislative/Informative Mandatory audits for industrial processes / buildings 28 21%

6 Information/Education/Training Information campaigns (by energy agencies, energy suppliers etc) 26 4%

7 Financial Grants / Subsidies For CHP investments 25 16%

8 Information/Education/Training Voluntary audits 21 19%

9 Information/Education/Training Information/Training for top-level management / energy managers 19 16%

10 Co-operative Measures VA/NA for cross-cutting technologies (e.g. industrial motors) 18 50%
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Buildings 

In Buildings, the database contains 1909 projects, of which 403 (21%) were evaluated to be of high 
impact. 

Of the 1909, 31% consisted of financial grants and subsidies, 20% of Legislative/Normative, 13% each of 
Legislative/Informative measures and Information/Education and Training, 7% of Co-operative 
measures, 6% specifically addressing regulations for heating and hot water systems, and 3% each for 
Mandatory standards for electrical appliances and for financial (soft) loans. Other categories appeared 
in lesser participation (Table 29). 

Table 29 - Number of programs by type of measure in Buildings 

 
 
Table 30 shows the top 10 measures applied in Buildings by the total number of programs (showing 
percent rated as high impact). Top measures include: 

• 387 cases (out of a total of 1909) of grants and subsidies for investments in energy efficiency 

• 170 projects of Energy Performance Standards 

• 110 projects for investment in renewables 

• 108 information campaigns (by energy agencies, energy suppliers, and others) 

• 108 projects of minimum thermal insulation standards; and  

• 103 projects for mandatory energy efficiency certificates for buildings 
It is important to note that few of the investment in renewables and information campaigns were 
evaluated as high impact. 
 
Table 30 - Top 10 measures in Buildings by the total number of programs (showing percent rated as high impact) 

 

Type of Measure # %

Financial Grants / Subsidies 600 31%

Legislative/Normative 378 20%

Legislative/Informative 249 13%

Information/Education/Training 248 13%

Co-operative Measures 129 7%

Reg. for heating and hot water systems 123 6%

Mandatory Standards for Electrical Appliances 51 3%

Financial Soft Loans 49 3%

Cross-cutting 27 1%

Other Regulation in the Field of Buildings 21 1%

Fiscal Tax Exemption / Reduction 20 1%

Fiscal Tariffs 14 1%

Total 1909

Ranking Type of Measure Measure #
% rated as 

High impact

1 Financial Grants / Subsidies For energy efficiency investment 387 22%

2 Legislative/Normative Energy Performance Standards  170 32%

3 Financial Grants / Subsidies For investment in renewables 110 17%

4 Information/Education Information campaigns (by energy agencies, energy suppliers etc) 108 15%

5 Legislative/Normative Minimum thermal insulation standards  108 31%

6 Legislative/Informative Mandatory energy efficiency certificates for buildings 103 24%

7 Co-operative Measures Technology procurement for en. efficient appliances and buildings 53 6%

8 Legislative/Informative Mandatory energy labelling of electrical appliances  50 12%

9 Financial Grants / Subsidies For energy audits 47 17%

10 Financial Soft Loans Reduced interest rates (soft loans) 44 16%


