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Energy Efficiency Strategy for the Ethiopian Manufacturing Sector

EXECUTIVE SUMMARY
Ethiopia has set an ambition to increase gross national income through growth in the manufacturing sector as
part of the goal to become a middle-income country by 2025. Data from the World Bank's World Development
Indicators indicate that the manufacturing industry contributed added value to the economy equal to 5.6 % of
GDP in 2017.
A growth target for the manufacturing sector in excess of 20 % implies increased energy generation capacity
to meet increased industrial demand for electricity. Currently, more than 80 % of the Ethiopian industries’
energy needs are met with fossil fuels: oil products and coal, while less than 20 % is met by electricity, a
consumption pattern that is largely caused by onsite electricity generation using fossile fuel generators.
However, growth in generation capacity cannot be the only focus to meet Ethiopia's ambitions for its
manufacturing sector. Attention and knowledge is needed to facilitate resource efficient growth and avoid
waste where possible. This strategy document demonstrates that industrial energy efficiency is a prerequisite
for achieving this goal.
The energy intensity of the Ethiopian manufacturing industry is 0.326 tons of oil equivalent per 1000
USD added value in the sector. The energy intensity is significantly higher than in developed nations, but also
far higher than in developing nation peers such as Bangladesh. At the same time, high energy intensity implies
a large potential for energy efficiency to increase total available energy supply.
Effective energy efficiency strategies take quantified saving targets as their point of departure. These build on
energy intensity estimates for the industrial sector or enterprise in question as well as relevant best practice
benchmarks. Due to the lack of energy consumption data in Ethiopia, the CRGE industry Co2 abatement
targets are recommended as proxies for political ambition also to optimize energy consumption. These
objectives presume a 30-40 % decrease in Co2 equivalent emissions in throughout the Ethiopian
manufacturing sector. Hence, a 40 % savings target for industrial energy efficiency policies within 2025
is recommended. This would allow the manufacturing industry to increase output by 66 % without needing
to be supplied with additional energy, which alone would add 3.7 % to GDP. Importantly, every new kWh
delivered by the country's energy system would have a 66 % greater growth effect than with current energy
intensity.
To meet this strategic efficiency target, Ethiopian authorities and businesses, supported by the international
development community, will execute an action plan focussed on three key activities.
Energy Management Programming will be rolled out sector by sector, focusing on instating and supporting
energy management best practices in individual enterprises and establishing sector level energy management
programming. This activity will initially focus on generating more precise data about the energy consumption of
enterprises and their specific processes as well as improving energy efficiency at the company level.
Energy management efforts will be supported and amplified by ambitious Best-Practice Policies that utilize
the full set of capacity building, regulatory, financial and fiscal instruments available. Initial efforts will focus on
capacity building, equipment labelling and provision of finance for energy retrofit projects.
Throughout the strategy period, rehabilitation, replacement and retrofit Demonstration Projects will be
identified, selected and implemented to raise awareness, muster support and demonstrate real financial
savings to bolster the energy efficiency agenda.
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DOCUMENT STRUCTURE
This document is broken into two main components:
•

Part 1 provides contextual analysis on the rationale for, and potential of, energy efficiency improvements in
Ethiopia

•

Part 2 presents a recommended Energy Efficiency Strategy for the Manufacturing Industry in Ethiopia

Part 1 - Setting the Stage
Part 1 is divided into five sections. First, Section 1 provides a preliminary background chapter by briefly
introducing:
• The rationale for focusing on industrial energy efficiency in Ethiopia
• The existing policy and stakeholder framework
• The size and structure of the Ethiopian manufacturing industry
Next, Section 2 attempts to define an appropriate energy baseline by investigating:
• Available data on energy consumption and industrial output in Ethiopia
• Suitable benchmark countries and comparable indices
• Documented savings potential in comparable industries in relevant peer countries
• Identified savings potential from 5 energy audits for selected enterprises in Ethiopia provided as casestudy material for this report.
Section 3 establishes an energy efficiency savings target by building on CRGE Co2 abatement targets
Section 4 reviews available policy instruments while Section 5 presents relevant case studies from India and
China.
Section 6 draws preliminary conclusions on recommended approaches, focus areas and policy interventions.

Part 2 - Energy Efficiency Strategy for the Manufacturing Industry in Ethiopia
Part two consists of three sections plus one annex. Section 1 comprises a one page policy proclamation
covering energy baseline, savings target and the following three priority focus areas: introducing energy
management programs, implementing best-practice policies and launching demonstration energy efficiency
projects.
Section 2 seeks to explain and operationalize the recommended policy focus areas, while
Section 3 offers a summary, table-format action plan for quick reference
In Annex 1 to this document the following documents are included:
• A user-friendly guide to launching Energy Management Programs at the enterprise level
• Suggested Energy Management Capacity Building (roll-out) Plan covering the Ethiopian Manufacturing
Sector.
• An Energy Management Program Template for adaptation as part of ToT activities and roll-out of EMPs
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PART ONE
SETTING THE STAGE
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1.1 INTRODUCTION AND BACKGROUND
A Note on Mandate
This Energy Efficiency Strategy for the Ethiopian Manufacturing sector has been prepared by Sigra Group
(Norway) for the Ministry of Trade and Industry of the Federal Democratic Republic of Ethiopia and the
Industrial Parks Development Corporation of Ethiopia with the technical assistance of US Forest Service and
with financing from USAID. The strategy is supported by recommendations on how to implement Energy
Management Programming, provided in Annex 1.
Energy efficiency is a relatively new focus area in Ethiopia and this strategy represents the first steps on this
topic specifically dedicated to the manufacturing industry. It aims to point out actionable priorities for the
Ethiopian government and the private sector that will get energy efficiency work started in a systematic and
sustainable way.
Strategies like this one typically revolves around a savings target that is compared to baseline data, as well as
a set of actions that should help to achieve the savings target. Both during strategy preparation, and also upon
publication, expectations are commonly high towards the amount and quality of the baseline data; assuming
quality data is a prerequisite for a quality strategy.
However, quality data on energy consumption for the manufacturing sector in Ethiopia as of today is
unfortunately only partly available. Therefore, this strategy has aimed to work with data that is readily available
and focus on building the institutional capacity needed to easily provide baseline data on a regular basis. This
way the strategy paves the way for action now, while building a better knowledge base for decision-making
further on.
Moreover, it is sometimes expected that energy efficiency strategies should provide comprehensive and
detailed technical advise on how to save energy in specific industrial facilities. Such perceptions however do
not reflect that a strategy should point out direction and grapple systemic issues that are impeding a sector's
self-propelled improvement. Digging down into detail too early can both make the strategy inaccurate and
misdirect attention away from the system level challenges that need to be addressed first. A strategy should
appreciate the ultimate goal, adequately assess the current situation and stake out a course of appropriate first
steps toward that goal, while anticipating which interventions may become relevant in the future.
This strategy aims to do just that. Among the plethora of things that could be done, it aims to single the
activities that can be done and should be done first. As progress is made and immediate goals are met, the
gained knowledge could and should be used to revise this strategy. Ethiopia's growth and climate change
goals are ambitious and this strategy outlines only the necessary first steps towards these goals.
This strategy is developed by and for the Ethiopian Government. However, the economic entities that
ultimately are the ones that need to achieve the energy savings are found predominantly in the private sector.
Scarce mentioning of the private sector in this strategy does not mean it is forgotten. It only reflects a
recognition of the fact that private (and state-owned) enterprises are doing far too little to optimize their energy
consumption and that the Ethiopian Government is the one who as to take it upon itself to change it.
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What is Energy Efficiency and What is an Energy Efficiency Strategy?
IEA:
Something is more energy
efficient if it delivers more services
for the same energy input, or the
same services for less energy
input.

Energy Efficiency in the context of a growing manufacturing
sector means producing more added value while keeping energy
consumption constant or constrained to a lower growth rate than
manufacturing output.
An Energy Efficiency Strategy is a policy document outlining
energy efficiency objectives, including quantified targets, and priority
policies aimed at reaching these objectives.
Following figure 1 below, energy strategy development is
structured around defining the following key concepts:

The Energy Baseline is a quantification of today's energy consumption in absolute volumes, economic value
and energy intensity (defined as unit energy input per unit output). The energy baseline will be defined utilizing
energy and production statistics from MOTI and other sources.
Efficiency Targets reflect the quantifiable ambition of the strategy that can later be measured to assess the
strategy's success or degree of goal achievements. Efficiency targets are set at sector or facility levels as
percentage reductions in energy intensity of output or absolute energy consumption.
The Ethiopian context with frequent power outages and low generation and grid capacity warrants a specific
focus on the interrelation between power (kw) and energy (kwh), since reductions in the installed appliances’
rate of energy use could provide gains additional to energy savings by reducing power peaks, thus lowering
the probability of grid overload resulting in power failure and use of costly and polluting diesel generators etc.
The Action Plan consists of predefined activities intended to directly effectuate or facilitate goal achievement.
The actions must be selected and tailored to local conditions, but will typically consist of the following:
• Implementation of energy monitoring
• Policy and regulatory initiatives
• Training, awareness and capacity building

• Implementation of demonstration projects

Figure 1 Energy Efficiency Strategy Conceptual Layout
Efficiency

Efficiency
[time]

Energy
Baseline

Action Plan Implementation
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1.1.1. THE BUSINESS CASE FOR ENERGY EFFICIENCY
Policy makers, industrial players and development organizations tend to focus on increased supply and
increased efficiency of supply when grappling with the issue of overcoming energy shortages to facilitate
economic growth. However, energy efficiency is typically a more cost-efficient way to both increase energy
supply and cut greenhouse gas emissions.

Efficiency is the cheapest source of supply
The American Council for an Energy-Efficiency Economy has repeatedly found that energy efficiency 'frees up'
kilowatt hours in the American power system at a cost that is below that of new generation. In fact, in the US
energy efficiency is considered the third largest electricity resource, contributing more power to the national
grid than nuclear power.
Figure 2 Cost of Energy Efficiency versus New Generation

Source: American Council for an Energy-Efficiency Economy

Profitable for companies
When commencing energy efficiency work industrial enterprises can enjoy reaping the benefits of so-called
'low hanging fruits'. This are investments with both low cost, low risk and high return.
Moreover, companies that invest in high-efficiency equipment, systems and processes enjoy a number of
ancillary benefits as well:
• Greater reliability
• Lower maintenance cost
• Increased productivity
• Reduced waste
Moreover, any energy efficiency investment will eventually be recouped through lower energy bills and reduced
operating costs.
Studies from developing and middle income counties show that a 20% reduction in energy costs can
represent the same bottom line benefit as a 5% increase in sales. Even low and no-cost energy efficiency
interventions can reduce energy costs by at least 10% and produce quick returns.
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Furthermore energy efficiency carries ancillary benefits such as compliance with clients' pro-climate
procurement policies, improved HSE performance from modernization and greater awareness about
workplace behavior.

Negative Co2 abatement cost
Reducing emissions is often framed as a costly endeavor that requires spending more resources to achieve
the same level of material welfare. With energy efficiency, however, these financials are typically positive, and
even in developed countries significant reductions in energy consumption and emissions are achievable at net
negative cost. In Ethiopia the CRGE strategy reflects this circumstance: as the majority of Co2 abatement
measures within industry are linked to energy efficiency and found to be profitable within a five-year investment
horizon.

Source of economic growth
In Ethiopia, supporting economic growth is a key priority for the government. This Energy Efficiency Strategy
document demonstrates that industrial energy efficiency is a prerequisite for achieving this goal.
The CRGE document identifies a 40 % Co2 abatement potential relating to energy efficiency in the industry
sector. As further sections show, realizing this efficiency resource could increase industrial output by 66 % and
GDP by 3.7 % without needing additional energy supply.
Importantly, these metrics also apply to new power generation projects underway in Ethiopia today. Realizing
the government identified and approved energy efficiency potential would boost the economic effect of power
supplied by the Grand Ethiopian Renaissance Dam to industry by the same 66 %. And, importantly,
simultaneously increase the industry's capacity to pay for power supplied from this ambitious project.
And so, energy efficiency is not only a source of Co2 abatement and economic growth, it is a way of making
the Ethiopian economy efficient enough to shoulder the Ethiopian Government's Growth and Transformation
Agenda

1.1.2 EXISTING POLICIES AND STAKEHOLDER OVERVIEW
Energy Efficiency a Prerequisite for Economic Growth in the Manufacturing Sector
Ethiopia has set an ambition to increase gross national income through growth in the manufacturing sector as
part of the goal to become a middle-income country by 2025. An annual growth target for the manufacturing
sector in excess of 20 % poses a strategic challenge to the country's energy sector, which has to increase
capacity to meet increased industrial demand for electricity. Ambitious plans have been made and are being
realized to increase electricity generation and distribution; in particular by harnessing the country's large
hydropower resources.
However, growth in generation capacity cannot be the only focus to meet Ethiopia's ambitions for its
manufacturing sector. Attention and knowledge is needed to facilitate resource efficient growth and avoid
waste wherever possible. In the opposite case, resources will not be sufficient to meet both industry demand
and address energy poverty challenges of the population.
This Strategy for Energy Efficiency in the Ethiopian Manufacturing Sector is a part of the effort to reach the
growth potential in the Ethiopian economy in general, and the manufacturing sector in particular, while
simultaneously contributing to reaching Ethiopia’s National Determined Contribution under the Paris Agreement
on climate change.
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Existing Policy Framework
This energy efficiency strategy builds upon, pivotal economic and environmental policy making in Ethiopia in
recent years. Most importantly:
The Second Growth and Transformation Plan (GTP II) sets targets and priorities for Ethiopian economic
growth targets until 2020.
The Climate Resilient Green Economy (CRGE) Strategy sets targets for reductions in the emissions
intensity of the Ethiopian economy by 2030.
The Energy Proclamation No 810/2013 introduces the Ethiopian Energy Agency (EEA) and energy efficiency
as a key national priority. The National Energy Policy states 'Government's industrial energy policy is to
improve the efficiency of industrial equipment to conserve and reduce energy consumption'. Finally, specific
energy efficiency policy development efforts have been conducted by among others the EEA. For instance:
The Energy Efficiency Strategy for Buildings, Industry and Appliances was published in January 2019.
This foundational strategy document expands and elaborates on the mentioned policy documents by
introducing concepts and methods concerning industry.
The Ethiopian Industrial Development Strategic Plan (2013-2025) provides the overall framework in
terms of the vision, goal, strategies and programs in order to support the country’s progress towards
becoming a middle-income country by the year 2025. The strategic industrial sectors targeted in the plan are
Textile and Garment, Leather and Leather Products, Sugar Industry, Flowers, High-Value Fruits and
Vegetables, and the Cement Industry. Disruption of electric power supply is highlighted as one out of five
factors inhibiting industrial growth.
The Green Manufacturing Strategy for Ethiopia (2019) analyses the existing strategy, legal, institutional,
and operational framework in Ethiopia in order to draft a national-level action plan on green manufacturing to
live up to the vision of “Ethiopia to achieve, maintain and be globally recognized for environmentally and
socially conscious green manufacturing on a national scale that will increase competitiveness to open new
markets abroad and increase the national export volume and value of manufactured goods.”
The Energy Efficiency Program published by the Ethiopian Energy Authority in January 2019 elaborates on
activities to be conducted in support of energy efficiency. The Ethiopian Energy Authority is organized under
the Ministry of Water, Irrigation and Electricity. This program, also referred to as an Action Plan, advocates a
pro-growth approach to energy efficiency construing efficiency gains as an instrument to boost economic
growth in Ethiopia. This energy efficiency strategy for the manufacturing sector shares this conceptual point of
departure. The Energy Efficiency Program highlights, among other things, the importance of data management
and continuous energy efficiency evaluation. This strategy develops this further, and introduces the concept of
Energy Management as defined by in ISO 50 001 and provides instruction on how to embark on the task of
introducing systematic energy management principles to Ethiopian manufacturing enterprises and public
administration stakeholders.
The National Energy Technology Roadmap sets out to ensure access to affordable, clean and modern
energy for all citizens by 2025 and to become a renewable energy hub in the Eastern Africa Region by 2020.
Specifically, the roadmap aims to ensure access to electricity to all Ethiopians by increasing renewable energy
production capacity from 9 500 GWh to 77 000 GWh by 2025. Moreover, the roadmap aims to reduce the
use of biofuels to from 89 % to 50 % in overall energy consumption, achieved partly by efficiency gains in
thermal and electric stoves.
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TABLE 1 STAKEHOLDERS, ROLES AND CAPACITIES
Ministry of Trade and Industry
(MOTI)

Overall responsibility for strategy implementation, coordination with respective
government bodies, implementation of GTP and CRGE targets.

Ethiopian Energy Authority

Responsible for cross-sectoral energy efficiency related regulation and facilitation
activities. Involved in industry related energy management activities. The Energy
Efficiency and Conservation Directorate hosts a base of energy auditors, which may
be developed into a centre of competence on energy efficiency and energy
management activities.

Private and public sector
manufacturing enterprises

Source of industrial energy efficiency gains and prime target of energy efficiency
policy and facilitation efforts.

Private sector energy efficiency
technology and consultancy
firms

Catalysts of energy efficiency gains through identifying savings potential in industry
and supporting the realisation of this potential. Current market for energy efficiency
services is underdeveloped with few market players and limited experience base.

Ethiopian Forest, Environment
and Climate Change
Commission (EFCCC)

Overall responsible for greenhouse gas reporting and overseeing CRGE strategy
implementation

CRGE Facility under the Ministry
of Finance

Center of demand for international development aid: mobilize resources for energy
efficiency from the development community and coordinate programs and
implementation efforts across government and economic stakeholders.

Sector Development Institutes

Charged with supporting sector GTP and CRGE development goals. The institutes
serve as the government's first line of contact with enterprises and currently collect
energy consumption and production data as part of growth and GHG reporting
activities. Evolution of systemised data collection and reporting across enterprises
may put sector institutes in the position to use energy management principles at the
sector level for EE policy development and monitoring.

Industrial Parks Development
Corporation (IPDC)

Capacity to spearhead energy management among current and future tenants. The
IPDC is also a target for EE measures both through design of more efficient energy
supply as well as from pursuing efficiency gains on shared infrastructure such as
street lighting and waste treatment facilities.

Ministry of Water, Irrigation and
Energy
Ethiopian Standards Agency
(ESA)

Ethiopian Conformity
Assessment Enterprise
Ethiopian Customs and Revenue
Authority
International Development
Organizations

Centre of demand for sustainable energy pricing and subsidy reform. Supplier of
increased electrification through policy framework and infrastructure development
Develops domestic and adopts foreign equipment standards. ESA has for example
developed minimum energy performance standards (MEPS) for CLF bulbs and AC
induction engines that are used to qualify compliant appliances for zero import duty
as well as to ban inferior appliances from official import.
Ensures compliance of appliances to MEPS. Plays a role in MEPS certification of
domestic products. Most imported equipment is prequalified through foreign
certification arrangements. Lacks sufficient equipment for full electric efficiency
testing.
Approve and implement preferential import duties and foreign exchange
arrangements for energy efficiency related equipment.
Support energy efficiency improvements by awareness raising and capacity building
campaigns, policy development efforts and implementation of demonstration
projects.
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Stakeholders and Engagement Procedures
The fundamentals of the strategy has been developed together with industry stakeholders as per the table
above. The collected input was thereafter comprehended into a draft energy efficiency strategy for the
Ethiopian Manufacturing sector.
The draft strategy was then presented and discussed with the industry stakeholders at a strategy validation
workshop in Addis Ababa on September 3. 2019. The draft strategy was also circulated to the workshop
participants prior to the event. The validation workshop produced feedback in terms of group discussions as
well as volumes of submitted written comments.
Adjustments to the draft strategy have been made accordingly to feedback received at the validation
workshop and are incorporated into this final document.

1.1.3 THE ETHIOPIAN MANUFACTURING SECTOR
This strategy principally addresses all the following 7 manufacturing sectors identified by the GTP II document:
1. Textile and Garment Industry
3. Metal and Engineering
5. Chemicals and Construction
Industry
Inputs Industry
2. Leather and Leather
Products Industry
4. Meat, Milk and Honey
6. Agro-processing Industry
Industry
7. Pharmaceutical Industry
We present here a brief review of available data on the composition and size of Ethiopian manufacturing
industries. Data sources, however, present neither a full, nor concurrent or comparable picture. Decision
making must therefore accept a certain degree of uncertainty and strategies remain flexible to adapt as new
and more complete information emerges.
Data from the World Bank's World Development Indicators (April, 2019) indicate that the manufacturing
industry contributed added value to the economy equal to 5.6 % of GDP in 2017. The latest WDI data
breakdown for value creation in the Ethiopian manufacturing industry (Table 2) identifies Food and beverages,
Medium and High-tech (including construction) in addition to Chemicals as the largest value creating sectors of
the industry.
TABLE 2 WORLD BANK DEVELOPMENT INDICATORS - MANUFACTURING SECTOR
2011

2012

2013

2014

2015

Manufacturing, value added (% of
GDP)

3.68

3.42

3.70

3.99

4.40

Chemicals (% of value added in
manufacturing)

8.89

8.53

11.04

10.62

10.62

Food, beverages and tobacco (% of
value added in manufacturing)

59.52

35.24

38.06

36.62

36.62

Machinery and transport equipment
(% of value added in manufacturing)

1.52

2.89

5.67

5.45

5.45

10.41

11.42

16.70

16.08

16.08

19.43

44.90

34.87

37.28

37.28

Medium and high-tech industry
(including construction) (%
manufacturing value added)
Other manufacturing (% of value
added in manufacturing)
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Still, it is not self-evident which specific industries are included in each category, nor how to assess their
relative importance. The CRGE sees cement production as the single most important contributor to
manufacturing sector's green house gas emissions (GHG) suggesting a large impact of this sector on growth
indicators as well. The GTP II however includes cement production in the chemical's industry, while the data
and forecasts (Table 3) on different merchandise contributions to export revenues from GTP II highlights
tannery activities, meat production and textile industries as the most important foreign currency earners among
the country's modest industrial portfolio. Metals and engineering, as well as sugar exports, are priority growth
industries.
The CRGE sees Cement, Textile and Leather, Steel and Engineering, Mining and Chemicals (fertilizer
production) as the most important focus sectors in the context of GHG emissions abatement, both due to
GHG intensity and because of expected growth rates of these industries.

TABLE 3 GTP II CONTRIBUTION TO EXPORT REVENUE
Share of Manufacturing Exports
2014/15
Performance

2015/16

2016/17

2017/18

2018/19

2019/20

Leather and
Leather products

35%

24%

21%

20%

20%

20%

Meat and Meat
products

25%

13%

11%

11%

10%

11%

Textile and
garment

26%

21%

21%

22%

22%

22%

Sugar and
Molasses

0%

16%

20%

18%

17%

16%

Food and
beverage

6%

3%

3%

5%

6%

8%

Chemicals

5%

3%

4%

3%

3%

3%

Pharmaceuticals

1%

3%

4%

4%

4%

3%

Metals and
engineering
outputs

3%

11%

9%

10%

12%

13%

Electric and
Electronics
products

0%

6%

7%

6%

6%

5%
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1.2 ENERGY BASELINE CALCULATION
1.2.1 AVAILABLE DATA ON ENERGY CONSUMPTION AND INDUSTRIAL OUTPUT IN
ETHIOPIA
Availability of reliable data on energy consumption and sector output is a primary challenge for energy
efficiency planners around the world and no less so in Ethiopia. Data collection efforts are commencing, but
systematic approaches which are coherent across enterprises and sectors have yet to be implemented. It has
not been the objective of this strategy to build a detailed baseline for the Ethiopian manufacturing sector.
Instead it takes stock of the data easily accessible and provides recommendations for data collection practices
as a first strategic priority.
According to IEA data for Ethiopia in 2016, industry demand
accounted for a little more than 3 % of 42 mtoe (million tons
of oil equivalent) of total energy consumption, while more
than 90 % was attributed to the residential sector. In the
residential sector 98.5 % of final consumption was
comprised by biofuels. The remaining 1.5% were split
evenly between electricity and oil products; with a small bias
toward the latter.

Figure 2: IEA Industry Primary
Energy Consumption

21%

Electricity accounted for 1.8 % of final energy consumption
and was split between residential, industry and commercial
and public services with 37.5, 34.5 and 27 % respectively.

60%
20%

The industry's energy supply breakdown is provided in
figure 2 (right). Less than 20 % is met by electricity and
more than 80 % of the industries’ energy needs is met with
fossil fuels: oil products and coal. To a large extent this
Oil products
Coal
Electricity
consumption pattern is caused by onsite electricity
generation using generators. In addition, heavy fuel oil is used
for heat generation.
It is clear that, given the low efficiency of combustion engines for power generation

Figure 3: 2016 and 2011 IEA Industry Consumption Data
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and Ethiopia's hydro, solar and wind potential, important efficiency and sustainability gains are available
through increased electrification.
Comparing 2016 IEA data with data for 2011 reported in the aforementioned Energy Efficiency Strategy for
Buildings, Industry and Appliances (EEA, January 2019) reveals a trend of increasing industry energy
consumption in line with economic growth over the period 2011-2016. At the same time, oil products have
reduced their share in favor of coal and also electricity. Presumably the growth in coal consumption may be
linked to construction-related demand growth in the cement industry where coal is used in thermal processes
for clinker production. Growth in electricity consumption on the other hand is supported by the supply side:
industry’s electricity consumption doubled from 2011 to 2016 supported by a commensurable increase in
electricity supply.
Apart from the IEA data, industrial energy consumption was analyzed in a case-study on GHG bench-marking
in 2016 by the Ministry of Trade and Industry. The study supported the picture of heavy reliance on diesel and
fuel oil for energy processes. Coal was found to play an important role in the Cement industry as part of clinker
production and also as a source of heat energy at certain textile and garment factories. The study, though
detailed in other aspects, unfortunately disregards consumption of electric energy and therefore cannot be
used to further discuss the energy intensity of these manufacturing industries and individual enterprises. This
omission is founded on the argument that electricity generation in Ethiopia is Co2 neutral and therefore its
consumption does not contribute to industry GHG footprint. As a methodological note it might be added that,
though convenient, such a supposition is nonetheless erroneous. For as correctly observed in the CRGE
strategy, any power generated and not consumed in Ethiopia has a GHG abatement value as it may be
exported and displace fossil-fueled electric energy in neighboring markets. For future policy work it is
recommended to take into account complete resource balances, including the option value of electric energy.

1.2.2 BENCHMARK COUNTRIES AND COMPARABLE INDICES
Data on energy consumption, output and intensity in the Ethiopian manufacturing sector is scarce and
incomplete to the degree it may be said to be effectively non-existent. A first strategic priority, which is also
duly reflected in the appended energy management program, will therefore be to build a baseline: knowledge
and data about actual industry energy consumption
Figure 4: Manufacturing sector
added value per ton oil equivalent
14000

USD

10500

It follows that the energy intensity of the Ethiopian
manufacturing industry is 0.326 tons of oil equivalent
per 1000 USD added value in the the sector. This is not
only significantly higher than that of a global front-runner
like Germany, but also compared to a developing nation
peer like Bangladesh; who's energy performance record is
generally considered poor.

7000

3500

0

Nonetheless, in the absence of more detailed data,
combining WDI and IEA data gives a starting point and
facilitates a high-level comparison of energy performance of
Ethiopian industry compared to other peer countries. Table
4 presents data and derived energy efficiency indicators for
Germany, Bangladesh and Ethiopia for 2016.

Germany

Bangladesh

Ethiopia

Germany has been included for being one of the worlds
most energy efficient economies and to serve as a
reference point for the limit of possibilities. The German
manufacturing industry contributes added value in excess of
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20 % of GDP , which happens to equal Ethiopia's GTP target for 2025, but uses 4.3 times less energy per unit
of industrial added value. Significant efficiency gains must be made if Ethiopia's industrial sector is to meet its
growth and added value targets. Bangladesh, on the other hand, has relatively recently embarked on a period
of planned, industrially driven economic growth. The Bangladesh manufacturing industry's contribution to GDP
started at about 5 % in 1970 and has since increased in significance to 17 % today. Bangladesh struggles
with many of the same challenges as Ethiopia, such as high dependence on on-site energy generation using
fossil fuels and insufficient access to power from the grid. Even though the manufacturing sector is 10 times as
large as Ethiopia's (in terms of value creation) and thus has large potential for scale effects, the added value
output per ton oil equivalent is only 1.5 that of Ethiopia, implying that substantial efficiency gains and
productivity improvements have not accompanied Bangladesh’s industrial growth. Nevertheless, energy
efficiency challenges have received increased attention in recent years and Bangladesh may offer valuable
experience for Ethiopia.
TABLE 4 2016 MANUFACTURING VALUE CREATION AND ENERGY INTENSITY
Manufacturing,
value added (% of
GDP)

Manufacturing,
value added
(current mUSD)

Ktoe final energy
consumption in
industry

toe / 1000 USD

USD /toe

Source

WDI

WDI

IEA

Derived

Derived

Germany

21.1

737,029

55561

0.075

13,265

Bangladesh

17.0

37,708

7922

0.210

4,760

Ethiopia

5.6

4,072

1326

0.326

3,071

1.2.3 DOCUMENTED SAVINGS POTENTIAL IN COMPARABLE INDUSTRIES IN PEER
COUNTRIES
High-level energy intensity estimates are of course not sufficient to develop sound policies. Industry level
benchmarks are needed so individual enterprises can, after having established a baseline for its own energy
consumption, decide upon short and medium term targets for their own energy management program.
Similarly, policy makers need benchmarks to monitor sectors' progress and decide on policy priorities taking
into account where savings potentials likely are the greatest. Table 5 gives examples of specific energy
consumption, relevant benchmarks and estimated savings potential from Bangladesh, which have been
produced in 2014 by the ADB. Similar sector survey data for Ethiopia is not readily available. However,
considering that the derived energy intensity of the Ethiopian manufacturing industry is 1.5 times that of
Bangladesh we can preliminarily assume that the savings potential in Ethiopia is in the range of 1-1.5 times
more than the indicated levels in table 5 below.
A first step on Ethiopia's path to a more energy efficient manufacturing industry will be to establish
similar baseline statistics.
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TABLE 5 SEC AND BEST PRACTICE BENCHMARKS - BANGLADESH
SEC Unit

International
Best Practice

International
Range

In Bangladesh

Savings
Potential %

Textile Industry

toe/million units
produced

250

250-300

333

25

Leather Industry

toe/million sq. ft.

50

50-60

76

34

Cold Rolling and
Finishing

toe/ton

0.0382

0.0382-0.066

0.159

76

MS Rod

toe/ ton

0.046

0.046-0.088

0.091

49

MS Ingot

toe/ ton

0.089

0.089 -0.101

0.169

47

Grinding SEC
(Clinker to
Cement)

toe/ ton

0.00215

0.00215 – 0.0004

0.004

46

Ceramic wares

toe/ ton

0.6

0.6 - 0.7

1.23

51

Glass Sheet and
Glasswares

toe/ ton

0.4

0.4-0.7

0.75

46

Plastic Industry

toe/ton

0.1

0.1-0.16

0.18

44

Paper Industry

toe/ton

0.26

0.26-0.3

0.32

19

Sugar Industry

toe/ton

0.52

0.52-0.63

0.75

30

Jute Industry

toe/ton

0.034

0.034-0.043

0.06

43

Source: ADB, Bangladesh: Industrial Energy Efficiency Finance Program, 2014

1.2.4 FIVE EXAMPLE ENERGY AUDITS FOR SELECTED ETHIOPIA ENTERPRISES
Sample studies conducted by the Ministry of Trade and Industry on energy efficiency potential in five
enterprises in 2016 represent a first experience of identifying savings potential in Ethiopia. Unfortunately, as the
tables on the next page show, figures are not directly comparable between enterprises nor with the
Bangladesh benchmarks due to differences in units and also unclarity about methodologies in the ADB and
Ethiopian studies. Furthermore, concerns were voiced in two interviews with participants in the audit teams
that methodological deficiencies and capacity constraints lead to under-reporting both output and energy
consumption; highlighting the need for systematic efforts to improve data collection and understanding of
energy consumption in the manufacturing industry in Ethiopia.
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TABLE 6 META-ABO BREWERY
Electricity (kwh)/ hL
of beer

Fuel oil, (L)/ hL of
beer

SEC
(MJ/hL)

SEC (toe /hL)

2013/14

10.12

4.3

165.75

0.0040

2014/15

8.1

3.68

141.85

0.0034

YEAR

TABLE 7 NATIONAL CEMENT
Average numbers for May 2013-May 2015
kWh in Cement
Production

Cement Production (tons)

Clinker Production (tons)

Coal in Clinker Production
(tons)

90547200

615721.6

544550

89292.2

TOE in Cement
Production

SEC toe/ton Cement

TOE in Clinker Production

SEC toe / ton Clinker

7787.0592

0.0126

62504.54

0.11478

TABLE 8 ALMEDA TEXTILE
Numbers for 2007
Spinning

Weaving

Knit dyeing

Processing

KWh/Kg

toe /
million
tons

Electricit
y kWh/
kg

Heat
GJ/ton

toe / ton

Electricit
y kWh/
kg

Heat
GJ/ton

toe / ton

Electricit
y
kWh/kg

Heat
GJ/ton

toe / ton

6.08

522.880

2.09

5.10

0.302

1.02

22.5

0.625

1.94

0.0356

0.168

TABLE 9 AWASH TANNERY
Average numbers for 2013-2015
Average m2

Thermal energy
kWh

Electric energy
kWh

SEC (kwh/m2)

toe / million m2

toe / million f2

937,006.14

5,660,362.79

993,705.84

7.10

610.72

56.74

TABLE 10 C & E BROTHERS STEEL
Year

Billet production
(Tons)

Electricity
consumption
KWh

LPG consumption
(kg)

Total toe

SEC (toe/ton)

2004

12500.00

894.80

13618.90

16.36

0.0013

2005

13948.68

762.32

28593.52

34.25

0.0025

2006

16038.48

670.00

28815.27

34.50

0.0022

2007

15585.82

1427.80

28121.28

33.74

0.0022

Page 15 of 45

Energy Efficiency Strategy for the Ethiopian Manufacturing Sector

1.3 ENERGY EFFICIENCY TARGETS
Effective energy efficiency strategies take quantified saving targets as their point of departure. These build on
energy intensity estimates for the industrial sector or enterprise in question as well as relevant best practice
benchmarks. In anticipation of further data, we recommend to treat the CRGE industry Co2 abatement targets
as a proxy for political ambition also to optimize energy consumption. Table 11 below calculates specific Co2
equivalent emissions for the Cement, Textile and Leather, Steel and Chemical industries under the CRGE
business as usual and target scenarios. These objectives presume a 30-40 % decrease in Co2 equivalent
emissions in every sector, except the steel sector. Here the savings target is 0 because due to lack of local
data. BAU emission factors have been calculated using international benchmarks yielding a zero abatement
ambition for the sector. The referenced energy audit of C & E Brothers Steel, however, uncovered significant
energy efficiency potential. The majority of measures were found to be financially viable, as are the abatement
measures identified in the CRGE strategy.
Based on the above and the precarious necessity to use energy more efficiently to meet Ethiopias growth
agenda we recommend to adopt a 40 % savings target for industrial energy efficiency policies within
2025. If successful, this would allow the manufacturing industry to increase output by 66 % without needing to
be supplied with additional energy, which alone would add 3.7 % to GDP. Importantly, every new kWh
delivered by the country's energy system would have a 66 % greater growth effect than with current energy
intensity.
TABLE 11 CRGE EFFICIENCY TARGETS
Derived
2030
CRGE
Efficiency
Target

2010
Baseline

2030 BAU

2030
CRGE
Target

Cement mtons

3

65

65

Cement mtons Co2 eq

2

45

31

Cement Co2 eq per ton

0.67

0.69

0.48

Textile and Leather ktons

43

360

360

Textile and Leather mtons Co2 eq

0.6

5

3

0.014

0.014

0.008

Steel and Engineering bUSD

0.4

30

30

Steel and Engineering mtons Co2 eq

0.07

5

5

Steel and Engineering ton Co2 eq
per kUSD

0.17

0.17

0.17

0

6.7

6.7

Chemicals mtons

0.1

8.2

8.2

Total Chemicals derived from Fertiliser
based Fertiliser share in total Co2 eq

Chemicals mtons Co2 eq

0.1

11

7

Fertiliser 9 mtons in 2030 BAU

Chemicals Co2 eq per ton

1.3

1.3

0.85

Textiles and Leather Co2 eq per ton

Fertiliser mtons
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1.4 AVAILABLE POLICY INSTRUMENTS
The following sections summarizes international experience and best practices relevant to Ethiopia. First, the
most important barriers to implementing energy efficiency projects, particularly in developing countries, are
highlighted. The following section reviews policy instruments available to governments and discusses their
applicability to a developing country context and Ethiopia in particular. Thereupon two case studies of
successful industrial energy efficiency policies are offered covering India and China.
Successful reforms typically require concerted efforts. For this reason, the policy recommendations, strategy
and action plan in ensuing chapters select a few, first-priority, policy measures fitted to Ethiopia's institutional
capacity and the fact that energy efficiency work is still in a nascent stage. As energy efficiency policies evolve,
policy makers are encouraged to return to this policy menu as a starting point for discussion on further efforts.

1.4.1 BARRIERS FOR IMPLEMENTING ENERGY EFFICIENCY
Lack of knowledge about opportunities
There is typically a lack of knowledge within manufacturing enterprises as well as among policy makers about
the scope for energy efficiency that is available, as well as about the technical solutions to achieve such
savings. Knowledge about energy efficiency is also typically lacking among policy makers. This makes it
difficult for government entities to be aware of the benefits of energy efficiency, let alone be in a position to
design appropriate policy solutions.

Lack of data
You cannot manage what you do not measure. Good policy requires good data, not only at the design stage,
but also when reviewing implemented policies to see if they have the desired effect. In many countries the
government does not have systems in place for collecting relevant information that would allow them to see
the potential of, nor resulting savings from, energy efficiency measures. A particular challenge in collecting
information for industrial energy efficiency is that granular data is required from potentially thousands of
different points (i.e., enterprises) across the economy.
Companies often lack reliable data on the energy consumption of the different equipment choices in which
they can invest, making it difficult to choose the most efficient. Related to this, proposed energy-efficiency
solutions often use different methodologies for demonstrating savings, making them difficult to compare.

Lack of energy management skills
While an enterprise may have technically competent personnel, energy management is a separate topic that
often needs to be learned.
Energy efficiency projects require what in many cases will be seen as a non-traditional way of calculating
economic benefits. Business owners are used to approving projects that result in increased production and
cash flows – whereas they may be less likely to prioritize projects that result instead in reduced expenditure
and not necessarily increase the amount of goods or services produced.
While the amount of energy savings across any enterprise is likely to be substantial, the small size of many
individual projects can act as a barrier in a decision-making culture that is used to large investments.
Unfamiliarity with such projects also tends to increase the transaction costs of each project.
Even when energy management skills exist within a company, these may not have an impact if the benefits of
such skills are not appreciated at a higher, strategic level, i.e., where the enterprise makes its investment
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decisions. A top-down communication culture may further discourage technical staff from bringing solutions to
the attention of higher-level managers.
In the policy realm, energy-sector professionals often think of energy supply exclusively in terms of additional
energy production or imports. It takes a change in mind-set to consider reduced demand as a source of
energy supply – even when supply via efficiency is usually cheaper to obtain than supply via production or
imports.

Energy subsidies
The higher the price of energy, the more economic incentive there is for enterprises to use it efficiently. In many
developed countries, the end price of energy is even augmented by taxes, including to compensate for
negative externalities produced by energy use, such as pollution or CO2 emissions. In many developing
countries, however, various direct and indirect subsidies hold the price of energy below even its production
cost. This undermines efficient use of energy, leads to over-consumption and capacity constraints in the
energy supply system; such as in the case the of the Ethiopian power sector. In the power sector, subsidies
often come at the expense of less money made available for maintenance and investment, leading to
unreliable supply. Lack of reliability in turn makes it difficult to “sell” tariff increases to consumers.
Subsidies can furthermore be dangerous to a country’s long-run competitiveness. International experience
shows that very few countries are able to uphold energy subsidies indefinitely. Enterprises, however, tend to
make investment decisions based on prevailing relative prices. Therefore, facing low energy prices, enterprises
will choose (typically) cheaper, but more energy intensive equipment. When the government at some point is
forced to increase prices, enterprises are stuck with equipment that is expensive to run.
Subsidization usually occurs for social welfare reasons, or in an effort to lower costs for local industry.
However, it is almost always economically more efficient to address such considerations through other means
such as income or investment support.

Lack of finance
All companies have a limited amount of capital to spend, and energy-efficiency projects must compete with
more traditional projects for investment by management. As noted already, energy efficiency projects require a
type of cost-benefit analysis that management may not be used to, while promising results that may seem less
certain than traditional investments in increased output.
Equipment that is more energy-efficient often must be imported, and in countries where availability of foreign
exchange is limited, importing such equipment will be expensive, so may not be prioritized.
Typically it is not easy for companies in developing countries to obtain outside finance for energy-efficiency
projects either. Like company managers, banks and other lenders are often unfamiliar with energy-efficiency
projects. This causes lenders to over-estimate the risks and under-estimate the benefits – which in turn
translates into high interest rates if lending takes place at all.
Due diligence costs for unfamiliar projects will also be high, as will transaction costs for the company to
prepare the documentation necessary to convince the lender, especially if there is no existing template for this
type of project loan. The fact that many energy-efficiency projects are small also makes them unattractive
when transaction costs are high.

1.4.2 REVIEW OF POLICY INSTRUMENTS
This section provides an overview of the main policy levers available to government to address the barriers to
energy efficiency noted above. The overall goal of energy-efficiency policies aimed at industry should be to
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accelerate the adoption of cost-efficient measures by individual manufacturers, either by increasing
knowledge, providing economic incentives, or legally prohibiting or requiring particular actions. For
convenience, the main available policy levers are presented under four categories: Information & capacity
building; Legal & regulatory; Financial & fiscal; and Innovation promotion.

1.4.2.1 INFORMATION & CAPACITY BUILDING
Information campaigns
Information provision raises awareness of the potential for energy efficiency and specific projects for achieving
this potential. Information can be made available passively on websites and brochures, but ideally also should
be actively targeted to specific key audiences. This includes targeting managers in the country’s largest
energy-consuming and energy-intensive industries, as well as potential producers or suppliers of more efficient
equipment and efficiency-related services. Information provision can take the form of campaigns in mass
media, but should also try to leverage the reach of existing sector groups, such as industry associations.
Energy suppliers, such as the electricity company, should be able to help identify priority targets.
General information can point to more detailed, technical guidelines on websites as they are produced and
made available. The effectiveness of Information campaigns will generally increase if combined with economic
incentives, such as those described under the Financial & fiscal section.

Energy Audits
Energy-efficiency audits provide the enterprise with detailed information about specific project opportunities.
Basic 'walk-through' audits give quick overviews concentrating on generic 'quick wins', while more detailed
audits may include projects that are specific to the sector or require more detailed measurement and analysis
to identify. Audits are an essential piece of information for an enterprise because they allow it to compare
potential economic returns among all identified energy-efficiency opportunities – which in turn the enterprise
should be in a position to compare with other types of investments.
In order to be useful, audits must be carried out by knowledgeable individuals, who furthermore should have
credentials that inspire management’s confidence in the advice they provide. It is therefore necessary to
institute recognized training for auditors. However, as noted below under 'Training' it is important not to make
credentials an unnecessary barrier that hinders the supply of qualified auditors.
Audits cost money, while the amount of savings they identify will not be known until their completion.
Moreover, the types of projects they identify may be unfamiliar to management, compared to traditional
projects that expand production. The initial perceived value of having an audit therefore may be low compared
to its cost. This barrier may justify combining the audit with a subsidy and/or requirement. For example, audits
could be mandatory for enterprises consuming above a threshold amount of energy, but in such cases, the
cost of the audit could be subsidized.
While the audit is an essential piece of information, it will not achieve energy efficiency by itself. Its
recommendation should be implemented, and this will likely require further investments by the enterprise, for
which further subsidies may need to be considered. This may particularly be the case where financial returns
for such projects are artificially low due to subsidized energy prices. Of course, using subsidies to compensate
for other subsidies will be much less efficient than eliminating the energy subsidy in the first place. In general,
the ability of public budgets in developing countries to provide subsidies will be limited.
Identified projects will also need to be implemented by knowledgeable people, either within or from outside the
enterprise, so it will also be essential to ensure that qualified personnel are available.
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Training
Training will be an essential part of any program to make required energy-efficiency-related skills available in
the local economy. Training is essential for auditors, but also highly useful for energy managers within
companies, as well as for lower-level technical staff and higher-level management. In the case of the last
group, training could help ensure that energy efficiency is better understood by those deciding between
different kinds of investments.
Training will probably first require obtaining knowledge from experts from outside the country. It will also require
investment. An efficient way to start is to focus limited resources and/or outside expertise on the training of
trainers, who in turn can train others. Since training will help “kick-start” the market for energy-efficiency
services, it is a good candidate for subsidies.
Training should also be supplemented by training materials, which can also be used as stand-alone sources of
knowledge, e.g., openly available on a government website.
While it will be important for auditors and other energy-efficiency professionals to have credentials that inspire
confidence in those who wish to engage them, it is important not to create unnecessary barriers that could
limit the number of adequately trained professionals on the market. Government should consider reliance on
certificates that indicate completion of training as a credential, rather than on licensing, since the latter may be
subject to financial and administrative hurdles, including bribes.

Demonstration
Energy-efficiency projects are often unfamiliar to potential investors, including both enterprises and potential
financial lenders. Demonstration projects are a concrete way to increase knowledge and build confidence in
proposed technical solutions and their economic returns.
Small demonstration projects can be conducted as part of training programs. Larger demonstration projects
can be good candidates for subsidies because of their potential catalytic role in stimulating new demand for
such projects. Industry “champions” may agree to pilot new technology and promote this as a way to improve
their public image.
Importantly, demonstration projects should not necessarily aim at state-of-the-art technological solutions. This
approach is often used in demonstration projects due to the wow-effect of the cutting-edge technology.
However, though these projects often look impressive, they often come with a very high price tag. Thus, they
are often far from the most economically efficient projects: i.e., the projects that yield the highest saved amount
per amount invested. By instead following the logic of most efficient projects first and collecting low hanging
fruits, the multiplier effect of the demonstration projects will be maximized, since managers in other entities will
see how much the demonstration project has improved the financial situation of the entity where it was been
implemented.

Recognition and awards
Recognizing companies that have instituted particularly successful energy-efficiency projects or programs can
be an effective, low-cost way to promote desired behavior. Since recognition can boost the prestige of the
company among its customers and other stakeholders, it does not necessarily need to include a monetary
award. Similar to demonstration projects, recognition programs help demonstrate proof of concept to the
targeted audience. Ensuring that the recognition / award program is well publicized in advance, with clear and
simple criteria, can help stimulate company action through competition.
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Promotion of management standards
Experience in most countries has shown that energy efficiency is a dynamic process: Even when an enterprise
has identified and implemented all or most of the potential projects identified in an initial audit, further
economic opportunities can almost always be identified over time. Partly because new, more energy-efficiency
equipment and techniques are being developed every year. Recognizing the value of energy-efficiency projects
compared to other potential investments usually requires a change in thinking that takes into account
economic costs and benefits that may not previously have been included in the firm’s investment decisionmaking. Many firms therefore have found it useful to implement a management standard that helps to embed
energy efficiency within its management culture.
The most widely used energy-efficiency management standard is the International Standard Organization’s ISO
50001. A related international standard for valuing energy-efficiency projects is the International Performance
Measurement and Verification Protocol. These international standards are designed to be flexible and may be
adopted to local conditions and different types and sizes of enterprises.
Any information campaign should consider promoting energy-efficiency management standards – which in
turn will allow management to create a continuous flow of information about opportunities as well as a protocol
to ensure that such information is regularly and systematically taken into account.
While management protocols are voluntary, regulations could make them mandatory, e.g., for designated
energy consumers that meet certain threshold conditions.

Labelling
In order for companies to make informed purchasing choices that take energy efficiency into account,
producers of equipment need to provide adequate information regarding products’ energy consumption.
Energy labels that provide the requisite information in a standardized, comparable form have been an
important source of information for enterprises in many countries.
While labelling can be voluntary, many countries require labelling, particularly for energy-consuming items that
are common across industries, e.g., lighting, electric motors, fans and pumps.
Countries can use international standards directly or adapt them. In order for labelling to be effective, however,
there is a role for government to check the reliability of the information they provide, including through sampling
and testing protocols carried out for both imported and locally produced items. In Ethiopia this function is
carried out by MOTI’s Import/Export Quality Directorate and its Market Surveillance Directorate.)

Voluntary industry programs
Voluntary programs could incorporate many of the items already discussed above. A voluntary program will
typically require the company to sign an agreement with the program secretariat (e.g., MOTI), committing both
the enterprise and government to do certain things. At a minimum, this might include setting an energyefficiency target for the enterprise, conducting an energy-efficiency audit (as a one-off or on a regular basis),
and reporting annually on implemented projects and progress toward the target. In return, the program should
offer member companies recognition. Depending on the budget of the program, it could also offer exclusive
access to technical assistance, training, opportunities for peer-to-peer learning, and even access to special
grants and/or low-interest loans to help cover the cost of audits and/or the implementation of identified
opportunities. Such programs could also incorporate awards to further recognize particularly successful
participants.
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1.4.2.2 LEGAL & REGULATORY
Mandatory measures for designated consumers
Many of the voluntary requirements described in the section above could be made mandatory for designated
consumers, i.e., enterprises that meet certain threshold conditions regarding energy consumption.
Such mandatory activities for designated consumers could include mandatory audits (either one-off or on a
regular basis); setting of performance targets; reporting on energy use vs output and on progress in
implementing identified opportunities and/or meeting targets; appointment of energy managers; and/or
adoption of energy management standards such as ISO 50001.
Depending on government budgets, such mandatory activities could be partially subsidized, e.g., for the first
year of implementation, and/or combined with technical assistance.

Minimum energy performance standards (MEPS)
An effective method used by many governments to ensure the timely penetration of energy-efficient equipment
is to allow only the sale of equipment that meets or exceeds certain efficiency standards, effectively removing
less efficient choices from the market. Combined with a labelling program, the MEPS will be the lowest allowed
labelling category for equipment on the market, while higher efficiency categories could be voluntary
standards.
A practical way to begin using MEPS is to first introduce them for the most common energy-using equipment
found across most types of manufacturing enterprises in the country. In Ethiopia, the Ethiopian Standards
Agency has already developed MEPS for AC induction motors and CFL lighting at the request of the Ethiopian
Energy Authority.)
Basing the national standard on an international standard can save resources as well as facilitate the import of
good-quality foreign equipment. Similar to mandatory labelling, MEPS will require testing and enforcement
authorities and protocols, which will have budget implications for government.

Certification of service providers
To promote the use of energy services, such as auditors, project implementers, and Energy Service
Companies (ESCOs), government should help instill confidence in the value of these services among potential
customers, especially since such services may be unfamiliar. To do this, government should help ensure the
quality of such services.
While quality assurance for energy-related services can be achieved through a mandatory licensing scheme,
the government should be careful not to impose unnecessary bureaucratic or financial barriers that could
hinder the availability of qualified personnel on the market. For example, quality control could be accomplished
through a voluntary certification scheme that is well-publicized among potential customers. (Qualified persons
could be listed on the website.) It could then be up to the individual enterprise to decide whether or not to hire
someone with this certification, eliminating the need for government to run and regulate a licensing scheme.
Certification requirements should be as light as necessary to ensure a reasonable quality of service. At a
minimum this should be based on successfully completing a (possibly subsidized) training course. Once the
market for energy services becomes more mature, the government could re-consider the need for licensing
different levels of certification.
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1.4.2.3 FINANCIAL & FISCAL
Remove energy price subsidies
One of the most important ways to promote energy efficiency is to ensure that energy prices cover the full cost
of supply. The higher the price of energy, the more incentive there will be to use it efficiently, and the more
projects to improve efficiency will become profitable.
Many countries tax energy, including to account for its negative effects in terms of pollution and greenhouse
gas emissions. At a minimum, the price of energy should cover its long-run marginal cost, which includes the
amount needed for adequate maintenance to ensure quality of supply.
Subsidized energy systems typically are not reliable; this is because low prices usually come at the expense of
the budget that otherwise would be available for maintenance and other necessary system investments.
Asking consumers to pay more for power that is unreliable makes removing subsidies particularly difficult, but
this can be mitigated somewhat by making the cost structure transparent to customers and publishing clear
plans for investing the increase in improving reliability.
Raising energy prices is usually politically difficult because of vested economic interests that develop for
keeping them, and because low prices often are used by the government as an instrument of social welfare.
However, support to vulnerable populations usually can be more efficiently targeted through direct means,
such as income support.
For industry, the ability to have reliable power is often more important than having inexpensive power that is
frequently unavailable. Most countries have found it best to remove subsidies over time, according to a
schedule, allowing people and industries time to adjust. This also allows them to make decisions about
investing in energy-consuming equipment with knowledge about how much energy prices are expected to rise
and when. Other countries have chosen to eliminate of subsidies over night when macro-economic
circumstances where favorable. For instance Indonesia, cut fossil fuel subsidies in 2014 when global prices
dipped. The country also moved to reform its electricity subsidies which since then have lead to major
efficiency gains in energy use.
While power prices are currently subsidized in Ethiopia, the Ethiopian Electric Utility has published plans to
raise prices annually through December 2021. However in the event of exchange rate depreciation policy
makers need to stay alert and adjust tariff reform to remain in pace with general subsidy reform.-

Grants and subsidies
Providing subsidies for certain activities or types of investments can help “jump-start” markets for energyefficiency goods and services. Prime candidates for subsidies include audits and training, but could extend to
certain energy-efficient equipment and services. Subsidies could be provided to manufacturers / importers, or
in the form of product rebates to buyers. The objective in both cases is to lower the price of the energyefficient goods and services and thereby improve the economic rationale for investing in them.
Any subsidy program will ideally want to avoid 'free riders', i.e., those that would have taken the desired
course of action even without the subsidy. Free-ridership can be reduced by targeting the subsidies to certain
types of beneficiaries, such as SMEs in particular sectors, or by restricting them to certain types of
investments, e.g., those that require long payback periods though result in large efficiency gains. Subsidies
can be linked to energy labelling.
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Remove taxes on sales of energy-efficient goods and services
Another way to lower the price of efficiency-related goods and services is to reduce or remove taxes on them.
The impact of this measure will of course depend on the extent to which the items are taxed in the first place.
Reducing, or introducing zero, import duties is usually an effective place to start, if much energy-efficient
equipment is expected to come from abroad. This should be combined with simplifying customs clearance
procedures to obtain a permit for zero import duties.
The downside is the potential lost tax revenue to the budget, though this loss may not be very large if few
customers were buying the goods or services in the first place. In any case, any lost tax revenue should be
weighed against the likely larger gains in efficiency for the economy as a whole from the increased use of the
desired goods and services.

Tax inefficient equipment
An alternative to taking inefficient goods off the market is to tax them. This can be done in conjunction with a
labelling program, e.g., by imposing an additional tax on those items that do not meet a threshold standard.
Part of the taxes could be used to offset the additional costs of tax enforcement.

Tax credits and accelerated depreciation
An alternative to providing subsidies is to allow qualifying customers to receive a credit (reduction) against their
corporate taxes for the whole or specified amount of any qualifying investments in energy efficiency. The
impact of this measure will of course depend on the amount of tax that the enterprise normally pays. For
example, it would have little effect on a company’s whose taxes were already very low or non-existent due to
the use of other qualifying exemptions. The impact of such an incentive may also be low if tax collection is not
well enforced.
Another fiscal instrument is accelerated depreciation, i.e., allowing the company to write off the purchase of
qualifying energy-efficiency related investments as an expense for tax purposes immediately or over only a
small number of years, instead of following normal rules that may allow it to write off only a fraction of the
expense each year over a longer period.
A general drawback regarding tax credits and accelerated depreciation vs subsidies is that they don’t help the
company get over the initial barrier of a potentially high purchase price.

Grants and low-interest loans
One way to effectively lower the cost of energy-efficient equipment and services is to increase the amount of
money available to the enterprise for such purchases. This can be done by providing grants or loans to
qualifying target enterprises that are conditional upon their use to purchase approved, efficiency-related goods
or services. Such grant and loan schemes can incorporate labelling to indicate approved purchases.
Similar to a subsidy, a grant can be used to cover the cost of a new, unfamiliar service, such as an energy
audit, or the price differential between a cheaper piece of equipment and a more energy-efficient version.
Loans for energy-efficiency projects are typically scarce in developing countries for a number of reasons. First,
efficiency-related projects are often unfamiliar to lenders, not only because the technical solutions may be new,
but because the way the repayment will come from lowering expenses instead of increasing output. As a
result, the bank may translate its perceived higher risk into expensive terms, including, e.g., high interest rate,
high due diligence charges, and/or a short repayment period – providing it is willing to extend the loan at all.
The small size of some energy-efficiency projects also may not lend themselves well to traditional loan
procedures, since transaction costs may be prohibitively high, particularly if the project type is unfamiliar.
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Finally, many companies simply may not have a credit history that allows them to be considered for even a
traditional loan, especially in the case of some small and medium-sized businesses.
Government or other parties can help reduce lenders’ perceived risks first of all by educating them on how
energy-efficiency projects work and translate into cash flow. This can be supplement by a partial risk
guarantee, i.e., a promise by the government or development partner(s) to pay up to an agreed amount of any
losses experienced by the lender (e.g., 50%) on loans covered by the agreement. Lower perceived risk means
the lender can offer more favorable terms to a potentially wider group of clients.
An alternative scheme could be for the government and/or development partners to provide all or a portion of
a dedicated credit line to be managed by the bank(s). This could be a “revolving” fund, with loan repayments
used to fund new efficiency-related loans. (A model already operating in Ethiopia could be the World Bank’s
revolving fund for off-grid solar investments.)
Energy Service Companies (ESCOs, discussed above) can act as efficient intermediaries between companies
and lenders, providing both technical and financial expertise to buy down perceived risks. Given their catalytic
role, ESCOs should be included as a target group in any scheme to provide energy-efficiency finance.
Government should also aim to support the legal and policy environment for ESCOs generally. This should
include keeping any credentialing scheme light so as not to create unnecessary barriers to entry.

Energy Efficiency Fund
Many countries have found it useful to create a dedicated fund for promoting energy efficiency. Such a fund
can be used to finance most of the schemes already mentioned, e.g., subsidies and grants for target
industries for approved goods and services, partial credit guarantees, revolving loan funds, development of
labelling programs and standards, etc. The fund is not a policy instrument per se, but a means that many
governments have found useful for facilitating the financing of other instruments. This is in part because such a
fund can be used to accumulate resources from many different sources (e.g., government budgets, dedicated
taxes, donor agencies, development banks, NGOs, individuals). It can also sometimes be set up to operate
under rules that may be less bureaucratic than ordinary budgets. The Ethiopian Energy Agency is planning to
setting up an “Energy Efficiency & Conservation Fund”, for which provision has been made in the Energy
Proclamation and Energy Regulations.

1.4.2.4 INNOVATION PROMOTION
Make public money available for R&D
Substantial efficiency gains can be made in the Ethiopian economy and in individual enterprises just by
promoting adoption of existing, proven techniques and equipment. However, further economies could be
accomplished through the development and subsequent adoption of new ones.
Many governments have found it useful to support research and development (R&D), particularly at the
prototype and demonstration stage when entrepreneurs typically find it difficult to obtain adequate funding.
Supporting research and development can support an entrepreneurial culture and stimulate the economy. By
setting criteria for grant applications, the government can focus local research on local problems, i.e., those
which international research is less likely to address.
In practice, little government-funded research takes place in Africa, and that which does is usually heavily
donor-supported. Research grants could be made available through the Energy Efficiency & Conservation
Fund, which may receive funding from various sources, both foreign and local. Alternatively or in addition,
energy-efficiency R&D could be made part of a wider innovation policy through a national research fund.
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Regardless of whether innovation comes from within Ethiopia or broad, the government will need to
continuously review local efficiency standards and lists of qualifying equipment and services that it uses for
subsidies, grants and other programs, in order to ensure it promotes the latest, most energy-efficient
techniques and products. Because the R&D process is usually long, programs supporting innovation will also
need to take a long-term approach that is reasonably consistent over time.

Tax breaks for R&D
As a supplement to direct funding of R&D, many governments in developing countries encourage innovation
by providing fiscal incentives, e.g., by allowing companies to write off R&D expenses more quickly than
otherwise would be the case, or by translating some of those expenses into credits that can directly reduce
the amount of tax owed.
Fiscal measures are however difficult to monitor, since it generally is not practical for the government to invest
the resources that would be needed to adequately audit the specific energy efficiency focus of R&D
expenditures. On the other hand, the effective neutrality of fiscal measures takes the government out of the
business of having to predict winners, with the risks of distorting the market or of betting public money on
many wrong horses. Needless to say, the potential impact of fiscal incentives depends on target companies
paying a sufficient amount of tax to begin with.

Page 26 of 45

Energy Efficiency Strategy for the Ethiopian Manufacturing Sector

1.5 CASE STUDIES FROM INDIA AND CHINA
CASE STUDY INDIA
While the energy intensity of industry is, on average, still relatively high compared to other regions in the world,
India has made reasonable progress in recent years. However, there are large variances in India’s industrial
sub-sectors due to differences in production capacities, raw material quality and product mixes.
The Energy Conservation Act (ECA) of 2001 provided for the establishment of the Bureau of Energy Efficiency
(BEE), the development of energy efficiency standards by industrial product/ process, the requirement to have
energy audits carried out by an accredited energy auditor and assign an energy manager in energy-intensive
industries and other larger energy consumers (known as designated consumers).
In practice, India’s industrial energy efficiency policy was, until recently, limited to the mandatory energy
management component of the ECA and the Energy conservation awards (see below). In 2010, the
Government of India announced that it was developing a new white certificate scheme (trading of energy
savings) following the 2010 amendment to the ECA. This so-called Perform Achieve and Trade (PAT) scheme
is a comprehensive policy initially scheduled for introduction in 2011 aiming to achieve savings of over 10
million tonnes of oil equivalent over three years. The PAT scheme is India’s main effort-defining policy and is a
regulatory instrument to reduce specific energy consumption in energy intensive industries, with an associated
market based mechanism to enhance the cost effectiveness through certification of excess energy saving
which can be traded.
The first cycle of the PAT Scheme (2012-2015) managed to reduce energy consumption in more than 400
energy-intensive enterprises (known as Designated Consumers – DCs) by 5.3%, above the initial target of
4.1%. The targets were originally established based on annual specific energy consumption for each DC in
2010 (baseline year) and adjusted to account for factors such as product mix, capacity utilization, change in
fuel quality, import/export of power and other factors.
India’s annual Energy conservation awards have been in place since 1991, and historically have played an
important role in India’s policy package in the absence of mandatory measures. In this program, enterprises
from a number of sectors submit a questionnaire to BEE and thereby enter into a competition, judged by
government officials, culminating in an awards ceremony (Mallett et al., 2011). It has grown significantly since
its inception with close to 600 participants from 35 industrial sectors, the power sector and seven other
sectors (as of 2010).
Moreover, in 2011 India introduced a range of financing mechanisms administered by the India Renewable
Energy Development Agency (IRDE), such as preferential loans, venture capital funds and guarantees
administered by the Energy Efficiency Services Limited (EESL) under and the Framework for Energy Efficiency
Economic Development (FEEED).
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TABLE 13 SELECTED INDIAN POLICIES MATRIX-1
Effort Defining Policies

• Mandatory Energy Efficiency Standards (pilot phase)
• Perform, Achieve, Trade Scheme (PAT)

Supporting Measures

• Mandatory Energy Managers and Energy Audits
• Financing Schemes of IREDA
• Venture Capital Fund for Energy Efficiency
• Partial Risk Guarantee Fund for Energy Efficiency
• National Energy Conservation Awards

Implementation Toolbox

• BEE Protocol
• Monitoring and verification protocols
• Technical support, certification and training of auditors
• Financing guidelines

CASE STUDY CHINA
As industrial energy use accounts for approximately 70 % of national final energy use, strong efforts are made
in China to address the high energy-intensity and outdated technology in the industry sector.
Economy-wide targets under the central Government’s Five year Plans (FyP) are a key driving force in all
industry-related policies and measures. The target in the 11th FyP was to reduce energy use per unit of GdP
by 20 % between 2006 and 2010. In February 2011, china announced that it had met the target, with a final
achievement level of 19.1 %.
According to the 12th FyP goals (2011-2015), China’s mandatory energy and carbon targets were:
• Energy intensity (energy consumption per unit of GDP) reduction of 16 % below 2010 levels by the end of
2015; and
• Carbon intensity (carbon emissions per unit of GdP) reduction of 17 % below 2010 levels by the end of
2015.
The 16 % reduction in this Five-year Plan would bring the total reduction for the total ten-year period
(2006-2015) to 32 % below 2005 levels.
The major effort-defining policy in the industry sector that supported the achievement of China’s 12th FyP
targets is the top-10,000 Enterprise Program. This program, was an expansion of the successful top 1,000
Enterprise Program that ran during the 11th FyP period. It aimed to cover two-thirds of China’s total energy
consumption, and included 15,000 industrial enterprises that used more than 10,000 tonnes of coal equivalent
(tce) per year.
To underpin the top 1,000 and top 10,000 Programs (and provincial policies that target 'key enterprises’), a
number of mandatory supporting measures included:
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• Assignment of energy managers, implementation of energy conservation plans and implementation of energy
management systems (under the top 10,000)
• Reporting of energy consumption data
• Energy audits according to the Chinese audit standard GB/t 17166-1997
• Energy efficiency benchmarking (under the top 10,000)
China has also introduced regulatory backstops to improve minimum performance at the bottom-end of the
market, which can also qualify as effort-defining policies. These include industrial energy performance
standards introduced in 2008, covering over 20 industrial products, as well as regulations mandating phasing
out outdated technologies.
The energy efficiency appraisals for new large industrial projects (fixed asset investments) address
infrastructure lock-in (introduced late in 2010). All new investments must undergo independent assessments
and government reviews on their energy-saving status before being approved by regulators. Projects that pass
will be subject to government supervision and managers are required to submit energy-reports.
Several other supporting measures that encourage industrial energy efficiency and supplement the effortdefining policies include:
• The use of differentiated electricity pricing, in which electricity prices are higher for companies with higher
electricity intensity. This innovative approach differs from common practice in other countries.
• Measures not targeted specifically at the industry sector, but aimed to facilitate industrial energy efficiency,
include fiscal incentives for qualifying ESCOs, demand-side management for utilities, EE financing regulations
and instruments targeting financial institutions.
• Financial rewards for energy-saving technical retrofits. The program supports boiler/furnace retrofitting,
waste heat and waste pressure utilization, motor system energy conservation, energy system optimization,
green lighting and energy conservation in buildings. Under the 12th FyP, this program was extended to
qualifying ESCOs in order to promote the ESCO market and achieve greater savings. Under the 12th FyP,
the value of the reward was increased from RMB 200 to at least RMB 240 per ton of coal equivalent energy
(tce) saved (the middle and west regions can receive rewards of RMB 300.
China’s implementation toolbox contains a range of guidelines and tools such as training programs, standards
for energy management and audits, lists of closure thresholds, efficiency standards for various industries and
eligibility criteria for ESCOs to receive fiscal incentives. Note that this is not an exhaustive list, and numerous
additional tools other than those listed in the above and in the policy matrix below are present.
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TABLE 12 SELECTED CHINESE POLICIES
Effort Defining Policies

• Energy Intensity Target of the 11th Five Year Plan
• Energy and Carbon Intensity Targets of the 12th Five Year Plan
• Top 1 000 Energy Consuming Enterprises Program
• Top 10 000 Energy Consuming Enterprises Program
• Industrial Energy Performance Standards
• Small Plant Closures and Phasing Out Outdated Capacity
• Energy Efficiency Appraisals fo New and Large Industrial Projects

Supporting Measures

• Mandatory Energy Managers and Energy Audits
• Ten Key (Demonstration) Projects
• Financial Rewards for Energy Saving Technical Retrofits
• Differential Electricity Pricing for Industry
• Carbon Emissions Trading Pilots
• Energy Performance Contracting and Energy Service Companies
• Low Carbon Development Zones
• Demand Side Management Implementation Measures
• EE Financing Regulations and Instruments

Implementation Toolbox

• Information System, Trainings, Standard for Energy Management
and Auditing
• Training Programs
• Technology Catalogs that are promoted by the Chinese
Government
• Guidelines for Validation, List of Qualified ESCOs, Energy
Performance Contracting Standard
• List of registerd ESCOs in China
• Study tours and workshops on low carbon development zones for
local governments
• Punishment measures in loans or re-financing process
• Guidelines for energy efficiency reviews.

*Case studies are based on the report 'Insights into Industrial Energy Efficiency Policy Packages - Sharing best practices from six
countries. Second Edition (January 2012)'. Institute for Industrial Productivity
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1.6 PRELIMINARY CONCLUSIONS
Expand step-by-step and stay practical
Focus on one manageable task at a time and on keeping the pace rather than addressing complex systemic
issues. When possible, priority should be given to simple actions that achieve concrete and visible results.

Start with a selection of sectors
As energy efficiency work in Ethiopia is still in its infancy it is recommended to concentrate efforts on selected
industries, focusing on achieving measurable effects. Specifically, the first priority industries should be selected
based in the following criteria:
Impact on economy-wide energy consumption - efficiency gains in sectors with a large absolute energy
consumption will have greater impact on the overall energy performance of the manufacturing sector
Low hanging fruits - start with sectors where efficiency gains are easiest to achieve. This criteria includes
considerations such as industry concentration, stakeholder's existing human and financial capital as well as
complexity and cost of efficiency improvements. Technical examples of low hanging fruits include automatic
lighting, heat recovery systems, correctly dimensioned pumps, motors, frequency control systems and so on.

Focus on data collection practices
Energy Management follows the same recipe whether you are an inefficient newbie to the field or a savvy
efficiency front-runner. In the case of Ethiopia it is recommended to focus energy management capacity
building on introducing systematic and coherent energy consumption data collection and subsequent data
analysis. Once the energy consumption and business case for energy efficiency can be clearly and credibly
quantified, management buy-in will increase. Jumping straight to technology selection risks both suboptimal
decision processes and undermining the relevance of energy efficiency in the eyes of company decision
makers.

Adapt policies that fit one's institutional capacity and avoid unnecessary red-tape
Ethiopia is a developing country and not all policy measures employed globally may be relevant, or practically
implementable, in the local context. Focus should be on core issues such as:
• Increasing awareness and availability of energy efficiency equipment and competences
• Address capital and foreign exchange constraints that currently hamper energy efficiency investments, as
well as business development investments more generally.

Demonstrate financial savings - not technologies
Examples flourish where demonstration projects become captive to zealous engineers and technology
suppliers and end up maximizing technologically possible savings rather than project economics. While
visionary, such projects tend to be too expensive to be implemented on a large scale. Replication effect is
therefore at best limited, and the project might even risk discrediting energy savings as an expensive luxury for
environmentalists. Care must be taken to keep marginal cost of interventions within the marginal savings
revenue derived from these interventions and one should start with the most profitable measures first.

Build Donor-Government-Business coalitions
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Progress on industrial energy efficiency will only be achieved if government stakeholders are sufficiently
committed, have established good working relations with business and both receive sufficient technical and
financial support from the development community.
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PART TWO
ENERGY EFFICIENCY STRATEGY
FOR
THE MANUFACTURING INDUSTRY
IN ETHIOPIA
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2.1 ENERGY EFFICIENCY STRATEGY
1 Baseline
The baseline year for this strategy is 2019 and the baseline energy intensity of the Ethiopian manufacturing
industry is estimated to be 0.326 tons of oil equivalent per 1000 USD added value, using WDI and IEA
data for 2016. A first priority in the implementation of this strategy will be conducting sector-wise baselining
studies in priority order for the growth industries identified in the Growth and Transformation Plan II.
1. Textile and Garment Industry
3. Metal and Engineering
5. Chemicals and Construction
Industry
Inputs Industry
2. Leather and Leather
Products Industry
4. Meat, Milk and Honey
6. Agro-processing Industry
Industry
7. Pharmaceutical Industry

2 Target
The target of this strategy is to reduce the energy intensity of Ethiopian manufacturing industries by at least:40
% by 2025. This will allow Ethiopia to mitigate constraints on access to energy and grow its economy further
supporting the objectives of the national GTP II and CRGE strategies.

3 Action Plan
To meet this strategic efficiency target, Ethiopian authorities and businesses, supported by the international
development community, will focus on the follow activities:
I IMPLEMENT ENERGY MANAGEMENT PROGRAMMING
Energy Management will be rolled out sector by sector, focusing on instating and supporting energy
management best practices in individual enterprises and establishing sector level energy management
programming.This activity will initially focus on generating more precise data about the energy consumption of
enterprises and their specific processes.
The data will be used both for internal energy optimization and for aggregation to sector level statistics
(baselining) for use in planning and policy development processes. Once energy consumption monitoring
routines are sufficiently established, focus will shift to supporting energy efficiency improvements.

II IMPLEMENT BEST-PRACTICE POLICIES
Energy management efforts will be supported and amplified by an ambitious policy agenda that utilizes the full
set of capacity building, regulatory, financial and fiscal instruments available. Policy development will build on a
continuous, critical review of international experience as well as be adjusted based on reported results from
the sector level energy management program roll outs.
Initial efforts will focus on capacity building, equipment labelling and provision of finance for energy retrofits.

III IMPLEMENT STRATEGIC DEMONSTRATION PROJECTS
Throughout the strategy period, rehabilitation, replacement and retrofit projects will be identified, selected and
implemented to raise awareness and muster support for the energy efficiency agenda. Practical projects will
additionally serve as a training ground for capacity building activities.
These three pillars of the Energy Strategy are described in further detail below.
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2.2 STRATEGY IMPLEMENTATION RECOMMENDATIONS
I. IMPLEMENT ENERGY MANAGEMENT PROGRAMMING
An Energy Management Program (EMP) is a management system comprising explicit personalized
responsibilities and actions aimed at systemizing a company's efforts to reduce its consumption of energy per
unit of output. The EMP defines an energy baseline, energy performance targets and a set of actions aimed at
achieving efficiency gains or maintaining desired performance.

OPTIMIZE

Inputs

Output
Products
Semi-products

Materials
Power
Heat
Water
Chemicals

Manufacturing
Facility

MAXIMIZE

Waste Heat
MINIMIZE
Waste Water
Waste Materials
Emissions

ISO 50 001 among others outline best practices for development of EMPs. It is important to note, however,
that each program must be individually tailor-made based on the needs and capacities for the enterprise by
whom it will be implemented.
In the context of this strategy, structured energy management is recommended introduced in specific
enterprises and facilities as a first priority. Given the prevalence of multiple energy supply systems at individual
facilities, it is recommended to take a system perspective focusing not only on the consumption of production
process, but opportunities to enhance on-site energy generation and distribution systems.
As progress is made on availability and reliability of data, efforts can be shifted to sector level energy
management programs executed by for instance dedicated development institutes.
Best practice principles for EMP development and implementation along with document templates are
provided in Annex I to this report. The reader is urged to appreciate the need for individual adaptation on a
case-by-case basis and cherish manageability over comprehensiveness.
Moreover, to become an effective energy manager, practice is needed. Capacity building efforts should
therefore focus on practical training, trial and effort to build key personnel's experience base.
Importantly, the successful roll-out of energy management programs will enable the Ethiopian authorities to
collect and analyze energy data. Quality data is a prerequisite for both measuring the effect of the strategy’s
implementation, and will also be necessary to further optimize the work with energy efficiency in the Ethiopian
manufacturing sector. Introduction of energy management programming throughout the Ethiopian
manufacturing sector, by starting quality data collection, is thus the foundation for any further subsequent
strategic initiative within energy efficiency in Ethiopia.
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II. IMPLEMENT BEST PRACTICE POLICIES
Overall Energy Efficiency Policy Principle
As a main principle, the government should focus on choosing policies that close the co-called 'energy
efficiency gap': the difference between economically viable energy efficiency measures that exist in an
economy and which of these are actually implemented.
Various barriers in the economy can make this gap large and leaving energy efficiency measures unrealized
even though they in theory should be profitable and practically implementable. Following the efficiency principle
further, the government should aim to stimulate the implementation of energy efficiency measures according to
basic profitability concepts to maximize return on invested capital. It follows that energy efficiency measures
should be implemented starting with the lowest hanging fruits and gradually become more complex.

Prerequisites for Efficient Energy Efficiency Policy Formation
Ethiopia has taken important steps to meet the prerequisites for an effective energy efficiency policy
development and implementation:
1. Energy subsidies on fossil fuels have been phased out and a plan has been launched to phase out current
price subsidies on electricity.
2. The Ethiopian Energy Agency has been designated as a coordinating government body, responsible for
implementation of energy efficiency.
Looking forward it will be important to address the following
•

Routines for collecting data on energy use and other relevant parameters in order to be able to calculate
indicators of energy efficiency achievements must be in place. This strategy explicitly addresses this issue.

•

Work has been launched under the auspices of the EEA to develop MEPs. However, innovative
approaches must be found to speed up implementation and close the current regulatory gap. In addition
to MEPs and energy labeling, efficient routines must be developed to update standards and measurement
protocols.

Basic Policy Choices
The policy choices the government can choose from broadly fall into four policy areas:
1. Capacity Building
3. Financial and Fiscal Policies
2. Legislation and regulations

4. Technology Innovation Policies

Most energy efficiency opportunities in Ethiopia today are available with known technologies. For this reason,
the strategy recommends focusing on the first three policy areas.

Capacity building
Efforts should be made to increase capacity within existing enterprises. Both through energy management
trainings, and by introducing energy management courses in selected university master's programs. Attention
should be given to the fact that government officials, policy makers as well as the development community
need training and awareness raising about the significance of energy efficiency.
The roll-out plan described in the Energy Management Program (separate document) should be implemented.

Page 36 of 45

Legislation and regulations
The Ethiopian Energy Authority has launched an initiative to license energy auditors and energy service
companies. Attention should be brought to the risks entailed by over-regulation and red-tape. Voluntary
certification may be considered, but selection of service providers should be left to market forces.
Regulatory efforts should be directed at developing schemes for bulk MEPs adaptation and achieving import
duty and VAT exemptions for applicable equipment.

Financial and fiscal policies
Lack of credit and access to foreign currency constitute a major obstacle to investment activity in Ethiopia in
general and energy efficiency in particular, which typically will be dependent on imported equipment and
materials.
Revolving funds have proven a successful tool to kickstart investment activities in a host of other countries. In
Ethiopia a comparable facility has been successful in supporting the development of off-grid solar systems.
Revolving funds should be established in Ethiopia, possibly with the assistance of donor funding.
To the degree possible, it is recommended to set up the revolving fund with a private fund operator, foreign or
Ethiopia based, that already has a presence and successful track record in Ethiopia. The IFC and EIB are
among the private sector development institutions that between them combine experience with energy
efficiency and private equity investments in Eastern Africa.
ESCOs are often seen as a potential bridge-builders between energy efficiency project owners, energy
efficiency technical know-how and financing sources. As part of a revolving fund a portion should be set aside
as investments in a technical ESCO provider to manage small projects and test this instrument in the Ethiopian
context.
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III. IMPLEMENT DEMONSTRATION PROJECTS
The proof of the pudding is in the eating
Government efforts and technical assistance tend to focus on regulation and facilitation efforts such as
capacity building and financial mechanisms. To kick-start energy efficiency projects in Ethiopia it is
recommended that the international development community supports actual energy investments in individual
enterprises.
The benefits of implementing real projects are at least trifold:
1. Real results raise confidence among all key stakeholders that energy efficiency can be done and has
monetary impact
2. Companies and sub-contractors involved undergo incomparable capacity building when doing things in
practice, generating ripple effects for the energy efficiency market.
3. Doing real projects builds experience on procedures, challenges and barriers that one otherwise may not
be aware of. This experience is of great value for policy makers and international development institutions
when designing regulatory policies and supporting facilities.

How to select projects
A grading scheme for project selection that ensures equal access and unbiased decision making should be
developed. Among criteria the decision for issuance of support may include:
• Management commitment: share of co-investment from project beneficiary
• Energy savings efficiency: saved energy per invested USD
• Co2 abatement efficiency: displaced Co2 energy per invested USD
• Technical maturity / low hanging fruits: utilize well known technical solutions with a high chance of
successful implementation (low technical risk)

Build alliances and target each sector
Each sector should see at least one demonstration project each year.
Sector development institutes should:
• Be responsible for developing implementation models for respective sectors
• Appeal to development organizations with an interest in working on energy efficiency and co-sponsor
rehabilitation projects.
• Source project ideas from sector enterprises and provide support in developing formal project descriptions
Ministry of Trade and Industry should:
Appeal to government stakeholders and international development community to bring industrial energy
efficiency onto the agenda of the CRGE task force, Donor Assistance Group and other relevant bodies.
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2.3 ACTION PLAN
The table below provides a set of first priority interventions that are actionable within the short term. A step-bystep approach is recommended, and the action plan aims at a manageable amount of actions where progress
can realistically be achieved rather than a complete masterplan. The plan should be reviewed and amended
annually and reworked in connection with GTP III preparation as the GTP II program period comes to an end.
I

II

III

Energy Management Program

Best Practice Policies

Demonstration Projects

A

Raise awareness on the benefits of
Energy Management Programs
(EMPs) and among Government
officials and Company management
and secure sufficient mandate for
EMP implementation

Initiate energy management as
a finance and organizationalmanagement-oriented majors
discipline within relevant
masters degrees.

Secure funds for
demonstration projects
development and
implementation subsidization

B

Select pilot sectors and compile list
of target companies for EMP
activities

Develop method to bulk-adapt
MEPs from best-practice peer
countries

Elaborate and validate project
screening and selection
procedures. Ensure low
barriers to entry, transparent
and unbiased evaluation.

Selected trainers launch EMPs at a
rate of one company per month per
sector

Address finance constraints
with dedicated credit facility;
replicating where expedient
program design of 'Ethiopia
Off-Grid Renewable Energy
Program'

Implement at least 1
demonstration project in each
GTP priority sector each year.

D

Provide back-office training for
Ethiopian EMP trainers

Pre-approve zero import duty
and zero VAT on equipment
and appliances that meet MEPs
according to pre-approved
foreign certification
arrangements

Accompany demonstration
projects with media outreach
and capacity building
campaigns.

E

Organize yearly trainer network
meeting to monitor progress and
update roll-out plan. Roll-out sector
by sector ensuring results before
expanding ensuring quality before
quantity.

Establish coordination bodies
for discussion of energy
efficiency projects with donor
partners, e.g. under DAG or
CRGE Advisory Board.

Establish experience-based
feedback channel to policy
and EMP intervention areas.

F

Investigate opportunities for tax
Collect data from the company EMPs benefits or priority finance
to calculate sector wide baseline
access for companies with
data and launch sector EMPs
proven energy efficiency
improvements

C
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Integrate ToTs in project
design and implementation
teams to maximize capacity
building output

IMPLEMENTING AUTHORITIES AND DIVISION OF ROLES
The figure below pinpoints the government institutions that will collectively be responsible for the
implementation of the strategy. Their roles are further defines in the detailed action plan descriptions below.

MOTI
STRATEGY OWNER

Overall implementation: liaison with manufacturing enterprises,
government authorities and donor organizations
Coordination of capacity building, energy management programming
and demonstration project implementation
Greenhouse gas accounting and reporting

EEA

Regulatory lead - Responsible for certification and labelling activities

IPDC

Support Energy Management Programming amongst IP tenants,
instate IP level Energy Management Programming

Sector Institutes

First contact point for involved enterprises, center of competence and
sector level implementing agencies

EFCCC

Integration of energy efficiency work into CRGE framework and
greenhouse gas reduction data collection

CRGE Facility

Securing climate finance for energy efficiency activities
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DETAILED ACTION PLAN: I ENERGY MANAGEMENT PROGRAM
Strategic Priority I - Energy Management Program
Activity

Responsible

Time Frame

A

Raise awareness on the benefits of
Energy Management Programs
(EMPs) and among Government
officials and Company
management and secure sufficient
mandate for EMP implementation

Govt. officials: MOTI with support
from sector institute and EEA
experts as needed
Companies: Relevant sector
Institutes and IPDC (for IP tentants)

Q4/2019 - Q1/2020

B

Select pilot sectors and compile
list of target companies for EMP
activities

MOTI and IPDC, with input from
Sector institutes on motivated
sectors and/or companies

Q4/2019 - Q1/2020

C

Selected trainers launch EMPs at a
Trainers from 1) Sector Institutes, 2)
rate of one company per month
EEA
per sector

Q1/2020 - onwards

D

Provide back-office training for
Ethiopian EMP trainers

EMP experts to coach Trainers both
regularly and ad-hoc based on
Trainers’ needs when working with
companies on the ground

Q1/2020 - onwards

E

Organize yearly trainer network
meeting to monitor progress and
update roll-out plan. Roll-out
sector by sector ensuring results
before expanding ensuring quality
before quantity.

MOTI and IPDC

1st Network Meeting
Q3/2020

F

Collect data from the company
EMPs to calculate sector wide
baseline data and launch sector
EMPs

Sector Institutes with support from
MOTI and IPDC

1st Network Meeting
Q3/2020
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DETAILED ACTION PLAN: II BEST PRACTICE POLICIES
Strategic Priority II - Best Practice Policies
Activity

Responsible

Time Frame

A

Initiate energy management as a
finance and organizationalmanagement-oriented majors
discipline within relevant masters
degrees.

EFCCC

B

Develop method to bulk-adapt
MEPs from best-practice peer
countries

MOTI and EFCCC

2020

C

Address finance constraints with
dedicated credit facility; replicating
where expedient program design
of 'Ethiopia Off-Grid Renewable
Energy Program'

MOTI and CRGE Facility

2020

D

Pre-approve zero import duty and
zero VAT on equipment and
appliances that meet MEPs
according to pre-approved foreign
certification arrangements

MOTI to promote to Government
with support of EFCCC and CRGE
Facility

2023

E

Establish coordination fora for
discussion of energy efficiency with
MOTI and CRGE Facility
donor partners, e.g. under DAG or
CRGE Advisory Board.

F

Investigate opportunities for tax
benefits or priority finance access
for companies with proven energy
efficiency improvements

MOTI to promote to Government
with support of EFCCC and CRGE
Facility
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2021-22

2020

2020-21

DETAILED ACTION PLAN: III DEMONSTRATION PROJECTS
Strategic Priority III - Demonstration Projects
Activity

Responsible

Time Frame

A

Secure funds for demonstration
projects development and
implementation subsidization

CRGE Facility with support from
MOTI and IPDC

B

Elaborate and validate project
screening and selection
procedures. Ensure low barriers to
entry, transparent and unbiased
evaluation.

MOTI, EEA, IPDC and CRGE Facility

C

Implement at least 1
MOTI and IPDC with support from
demonstration project in each GTP
Sector Institutes
priority sector each year.

2020 - onwards

D

Accompany demonstration
projects with media outreach and
capacity building campaigns.

MOTI and IPDC

2020 - onwards

E

Establish experience-based
feedback channel to policy and
EMP intervention areas.

MOTI and IPDC

2021 - onwards

F

Integrate ToTs in project design
and implementation teams to
maximize capacity building output

MOTI, IPDC and Sector Institutes

2020 - onwards
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2020-21

2020

KEEPING TRACK OF ACTION PLAN IMPLEMENTATION: KEY PERFORMANCE INDICES

Period

2019-20

2021-2022

2023-2025

Achieved Energy Intensity
Reductions

10%

20%

40%

ToT team established
100 enterprises have
developed EMPs with ToT
support
A

Energy Management
Program

B

Best Practice Policies

C

Demonstration Projects

Majority of Ethiopian
enterprises capable of
Complete and
regular energy
verifiable energy
consumption reporting
consumption data
to government
available via internet

Energy management
program mandatory for top Sector wide data
10 energy consumers in
collection
each sector
Sector level
First Ethiopian Energy
programming
Management Network
commenced
Meeting conducted

Energy management
program mandatory for top Energy efficiency fund
10 energy consumers in
established operational
each sector
ESCO mechanisms
Source identified for Energy tested
efficiency fund
Energy Management
Bulk MEPS adoption
Education Established
procedure identified

5 Projects completed

30 Projects completed

Pilot sectors covered

All sectors covered
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Elaborated energy
efficiency policy plans
adopted for each
sector

Credit and forex
access no longer
obstacle to Energy
Efficiency projects.

100 Projects
completed

ANNEX 1
• GUIDE TO ENERGY MANAGEMENT
PROGRAMMING IN THE ETHIOPIAN
MANUFACTURING SECTOR
• ENERGY MANAGEMENT PROGRAM
TEMPLATE

Page 45 of 45

