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ABBREVIATIONS AND ACRONYMS 

 
ADKNS: Address Based Population Registration System 

AGID: Turkish Lighting Manufacturers Association 

AMPD:  Association of Shopping Malls and Retailers 

BOTAS: Petroleum Pipeline Corporation 

CAGR: Compound Annual Growth Rate 

CDM: Clean Development Mechanism 

CFL: Compact Fluorescent Light bulbs 

CIS: Commonwealth of Independent States 

CO2: Carbon Dioxide 
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DSM: Demand Side Management 
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EE: Energy Efficiency 

EECB: Energy Efficiency Coordination Board 

EIGM: General Directorate of Energy Affairs 
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ESCO: Energy Service Company 

EU: European Union 

EUAS: Electricity Generation Corporation 

GDP: Gross Domestic Product 

GEF: Global Environment Facility 

GHG: Greenhouse Gas 

IBRD: International Bank for Reconstruction and Development (World Bank) 

IEA: International Energy Agency 

IPCC: Intergovernmental Panel on Climate Change 

ISP: Integrated Steel Plants 

ISKID: Association of Heating, Cooling and Air Conditioner Manufacturers 

IZODER: Association of Thermal Insulation, Waterproofing, Sound Insulation and 

Fireproofing Material Producers, Suppliers and Applicators  
JI: Joint Implementation 

LNG: Liquefied Natural Gas 

LPG: Liquefied Petroleum Gas 

LULUCF: Land Use, Land Use Change and Forestry 

MAED: Model for Analysis of Energy Demand 

MENR: Ministry of Energy and Natural Resources 

MIT: Ministry of Industry and Trade 

MPWS: Ministry of Public Works and Settlement 

MOEF: Ministry of Environment and Forestry 

NECC: National Energy Conservation Center 

NGO: Non-Government Organization 

NPV: Net Present Value 

OECD: Organization for Economic Cooperation and Development 

PPP: Purchasing Power Parity 

PV: Photovoltaic 

SPO: State Planning Organization 

SMEs: Small- and Medium-Sized Industries 

T&D: Transmission and Distribution 

TEDAS: Turkish Electricity Distribution Corporation 

TEIAS: Turkish Electricity Transmission Corporation 

TFC: Total Final Energy Consumption 



 

TPES: Total Primary Energy Supply 

Turkstat: State Statistical Institute of Turkey 

UNDP: United Nations Development Program 

UNFCCC: United Nations Framework Convention on Climate Change 

VAT: Value Added Tax 

VA: Voluntary agreement 

VER: Voluntary Emission Reduction 

 

 

 

 

  



 

 

UNITS OF MEASURE 

 
W watt 

kWh. kilowatt hour 

MWh: megawatt hour 

GWh: gigawatt hour  

TWh: terawatt-hours 

MW: megawatt  

GW: gigawatt 

$/ton: US dollars per metric ton 

ºC: degree Celsius 

bcm: billion (10
6
) cubic meters  

btu: British thermal unit 

K: degree Kelvin 

kcal/m2: kilo calorie per square meter 

kWh/m2:  kilowatt hour per square meter 

kcal: kilocalorie 

kcal/kg: kilocalorie per kilogram 

kcal/kWh: kilocalorie per kilowatt hour 

kt: 1000 tons 

koe: kilogram oil equivalent 

toe: ton of oil equivalent 

ktoe: 1000 tons of oil equivalent 

Mtoe:  million-ton oil equivalent  

kWe: kilowatt electric 

mcm million cubic meters 

m2: square meter 

m3: cubic meter 

MJ million Joules 

mt: million metric tons 

mtcs: million tons of carbon steel 

MWe: megawatt electric 

MWth. megawatt thermal 

tCO2 Tonne of carbon dioxide 
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PREFACE 

 
This study was prepared by a World Bank team led by Shinya Nishimura (ECSS2).  The team 

consisted of Ashok Sarkar (ESMAP), Tulin Keskin (Consultant), David Tonge (IBS 

Research), Feza Sanli (IBS Research), Ceren Uzdil (IBS Research), Sameer Shukla, 

Alexander Sharabaroff, Claudia Ines Vasquez Suarez (ECSS2), and Bonita Brindley 

(ECSSD).  This study was peer reviewed by Feng Liu (ESMAP), Robert Taylor (EAS), and 

Peter Johansen (ECSS2).  The team thanks the Electric Power Resources Survey and 

Development Administration (EIE) and the Ministry of Energy and Natural Resources 

(MENR) for their close cooperation during the preparation of this study. 

 

This study is part of the larger World Bank (WB) program to support Government strategy on 

energy sector reform in Turkey.  For the past decade, the World Bank has assisted Turkey 

with the design and implementation of its reform program through a range of technical 

assistance (TA) programs and investments in key infrastructure.  As part of this effort, the 

WB initiated Electricity Reform Strategy Support, which aims to provide inputs to help 

update the Government strategy to safeguard the security of energy supply and enhance 

energy efficiency measures. 

 

This study focuses on sector and analytical work to assess demand-side energy efficiency 

measures that require specific attention in Turkey.  The study provides upstream 

recommendations on potential Government strategies to promote energy efficiency based on 

information from a review of studies and reports in the public domain prepared by EIE, 

MENR, other government agencies, public and private sector entities, non-governmental 

organizations (NGOs), research institutions, international organizations, and donors.  In 

addition, a short survey was conducted among four industrial subsectors, steel, paper, cement, 

and textiles, selected for their energy intensity and consumption levels.  Nineteen firms 

responded to the survey and provided valuable insight into the energy efficiency potential of 

each sector. 
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EXECUTIVE SUMMARY 
 

 

Increasing energy efficiency (EE) is a priority for Turkey.  It will help Turkey achieve energy 

supply security, sustain growth, protect the environment, and mitigate climate change.  

Improving EE is also important in the process of Turkey‘s accession to full European Union 

(EU) membership and its participation in the development of the next iteration of the Kyoto 

Protocol.  The Government has begun addressing policy and regulatory issues promoting EE 

and is now preparing to scale up EE investments.  

 

Why is energy efficiency important for Turkey? 
 

Energy supply security is at risk due to rapid growth in demand.  Electricity demand has 

grown annually at about 7.0 to 8.0 percent over the last five or six years, and is expected to 

resume this fast-paced growth as the economy recovers from the current global financial 

crisis.  Although forecasts show that security of supply risks are much lower in the short term 

due to subdued demand, they will persist in the medium- to long-term, and could even 

increase with potential delays in commissioning additional generation plants and/or low 

availability of existing plants.  Therefore, it is critical for Turkey not only to increase energy 

supply, but also to enhance energy efficiency at the demand side in order to ensure supply 

stability. 

 

Energy efficiency increases are crucial for Turkey’s competitiveness and long-run 

sustainable economic growth.  Low energy efficiency means high costs for businesses, so 

EE improvements are essential for Turkish industry to remain competitive in the global 

economy.  Inefficient energy use also means higher public energy expenditures, taking a 

bigger bite out of the national budget.  In addition, it means higher energy imports—in 2008, 

energy imports totaled US$48 billion—adding to Turkey‘s high current account deficit and 

increasing the risk of external shocks to the Turkish economy from import availability 

constraints and price volatility.  

 

Mitigating the impact of climate change is a policy priority and a commitment of the 

Government.  Although greenhouse gas (GHG) emissions per capita are still low, the growth 

rate of overall GHG emissions in Turkey has been the highest among Annex 1 countries in 

the United Nations Framework Convention on Climate Change (UNFCCC).  During 1990-

2007, GHG emissions increased by 119 percent; with the energy sector being the single 

largest single contributor at 77 percent in 2007.  As energy demand rises, controlling 

emissions growth is a major challenge for Turkish policymakers.  In the first National 

Communication submitted to the UNFCCC, the Government has correctly identified that 

investing in EE is a cost-effective way to manage emissions. 

 

Turkey has taken strong initial steps in the areas of energy legislation and regulation 

and now has to focus on tapping the significant potential for energy efficiency.  
 

Considerable achievements have been made in setting up regulatory and institutional 

frameworks to promote EE.  The National Energy Efficiency Strategy outlines a policy to 

provide institutional and financial support to identify and implement EE investments.  The 

Energy Efficiency Law and its secondary regulation provide the legal basis and measures to 

promote and support energy efficiency increases, including establishing and operating energy 
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service companies (ESCOs), such as energy auditors and Voluntary Agreement schemes to 

encourage energy saving investments.   

 

Cost-based pricing mechanisms for energy have been recently implemented and are an 

important step toward a more energy efficient economy.  Turkey‘s energy pricing was not 

cost reflective and hence did not provide appropriate signals for energy efficiency until very 

recently.  During 2002-07, despite significant increases in generation costs, retail electricity 

prices changed little.  However, following an important price reform in 2008, the electricity 

prices in Turkey are on par with those of the Western Balkans and Central European 

countries.  The Government recognizes that cost-reflective tariffs, coupled with regular bill 

collections, provide appropriate incentives to consumers for energy conservation and 

economically viable energy efficiency investments. 

 

The Turkish economy is energy intensive.  Although total primary energy supply (TPES) per 

capita in Turkey is low—1.35 toe/capita in 2007
1
, compared to the Organization for 

Economic Co-operation and Development (OECD) average of 4.64 toe/capita, the Turkish 

economy is comparatively energy intensive.  In 2007, the economy required 0.27
2
 toe for 

each US$1,000 of GDP (2000 US$ terms),
3
 above the OECD average of 0.18. 

 

Compared to other OECD countries, Turkey only started its energy efficiency initiative 

recently.  During 2000-06, International Energy Agency (IEA) statistics show that overall 

energy intensity declined by 9.0 percent in the OECD, compared to 6.0 percent in Turkey.  

Industrial energy intensity decreased by an average of 10 percent in OECD countries, 

compared to 6.0 percent in Turkey. The OECD benefited from EE improvements in Bulgaria, 

Romania, Poland, and Hungary.  Data confirm that Turkey also has substantial energy saving 

potential to be captured.   

 

Industrial and building sectors provide most opportunities for EE improvement  
 

The industrial and the buildings sectors offer an aggregated energy savings potential of 

over 15 million toe of energy consumption per year, or 14 percent of total consumption, 

according to analysis conducted for this report
4
.  The industrial sector accounts for about 39 

percent of total final consumption and is the largest consumer of energy in Turkey.  The 

buildings sector accounts for about 30 percent of total final consumption (2007, 

public/residential/commercial buildings).  These two sectors also have the highest projected 

energy demand growth.  Therefore, they offer the largest potentials for energy savings, 

making them priority sectors for promoting EE investments. 

 

In the industrial Sector, Turkey has an energy savings potential of around US$3.0 billion 

per year, about 8.0 million toe per year in industry, or about 25 percent of 2007-level 

energy consumption in the sector. Industry is dominated by energy intensive industrial 

subsectors—energy costs comprise between 20 and 50 percent of their total production costs. 

                                                 
1 ―Key World Energy Statistics 2009‖, International Energy Agency; Ministry of Energy and Natural Resources data 

indicates 1.524 toe/ capita 
2 Due to a methodology difference between OECD and Turkish official statistics when calculating GDP series, the official 

figure in Turkey for energy intensity is 0.2 toe/000 $. In addition, when using purchasing power parities (PPP), energy 

intensity in Turkey falls below OECD average. 
3 Based on 2000 US$ terms on nominal basis – i.e. not adjusted for purchasing power parities  
4 EE potential was calculated based on international benchmarking exercises conducted by EIE and IBS research. 

Additionally, short survey of nineteen plants from four sectors was conducted, which provided qualitative insight into EE 

potential and investment opportunities available (see Annex 3 for details). 
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The iron and steel sector uses the largest share of industrial energy consumption, 22 percent; 

followed by the non metallic subsector, 19 percent (cement, glass, ceramics, bricks); paper, 

another energy intensive industry, consumes around 3.0 percent. These subsectors have also 

the highest energy efficiency gains potential (see Table 1-1). After the chemical subsector
5
, 

the second highest saving potential sector is iron and steel with 1.4 million toe per year, 

followed by cement and textiles, each with 1.1 million toe in potential saving per year. The 

largest companies have already implemented some EE improvements and investments to 

maintain their global competitiveness. However, a systematic effort to prioritize and 

encourage investments could provide additional EE benefits to the country.  

 

In the Buildings Sector, Turkey has an energy savings potential of about 30 percent, over 

7.0 million toe per year, or 7.0 percent of total energy consumption in Turkey, according to 

analysis conducted for this report.  Due to rising living standards linked to economic growth 

(including increased use of appliances and air conditioning), together with substantial 

increase in the national building, stocks have tripled residential energy demand since 1990.  

According to analysis conducted for this report, savings potential in the sector is about 30 

percent, or over 7 million toe per year.  Heating accounts for 80 percent of energy 

consumption in buildings.  Therefore, most energy saving potential is associated with 

increased use of thermal insulation to avoid heat loss.  Enforcing the 2008 building codes 

(which demands higher energy efficiency for buildings) is a priority for increasing EE in 

buildings.  New construction and major renovations must now meet EU thermal insulation 

and energy consumption standards.  New EE standards for home appliances, such as air 

conditioners and refrigerators, and light bulbs, now require that all products sold in Turkey 

meet EU labeling and EE requirements.  The main challenge in this will be ensuring that the 

regulatory provisions are implemented through appropriate regular monitoring. 

 
Table 1-1: Summary of Energy Efficiency Potential in Industry & Building Sectors 

 Saving Potential, % Saving Potential,  

‘000 TOE/yr 

 Electricity Fuel  

Industry 25% 8,015 

Iron and Steel 21 19 1,402 

Cement 25 29 1,124 

Glass 10 34 261 

Paper 22 21 206 

Textile 57 30 1,097 

Food 18 32 891 

Chemical 18 64 2,283 

Others n.a. n.a. 729 

Building Sector 30% 7,160 

Residential 29 46 5,655 

Public and Commercial 29 20 1,505 

Total 27% 15,152 

Source: EIE, MENR, Turkstat, IBS estimates 

 

However, realizing these energy saving potentials would require overcoming the various 

market barriers in Turkey now.  Though various efforts have been made, data is lacking due 

to a data collection process that are still sporadic and inconsistent in many cases. Without 

consistent data across timeline and sectors in the economy, it would be difficult to assess and 

                                                 
5 The chemical subsector has savings potential of about 2.3 million toe per year. However, since the energy consumption or 

efficiency data is not publicly available, it was not possible to analyze this particular sector in this report. 
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prioritize policies and investments.  The lack of such comprehensive data is leading to low 

awareness of cost and benefit of EE investments; especially since past efforts to increase 

awareness was targeted towards the general public rather than industrial and corporate 

audiences. The transaction costs are often higher for EE investments due to scarcity of 

qualified companies or consultants with adequate knowledge and experience to perform 

energy audits and feasibility studies to help prepare and implement EE projects. In addition to 

lack of information dissemination described above, higher transactions cost lead to lack of 

financing.  This is a major market barrier for EE investments in many countries, but 

especially true in Turkey, where the lack of medium- and long-term financing means lower 

priority for EE investments.  

 

The above market barriers is exacerbated by the lack of resources and support for 

implementation of EE investments and measures, despite government policies and 

regulations that are aligned with international standard already being in place. Dedicated 

resources for EE would allow government agencies such as EIE to boost its capacity to 

collect data and ensure compliance with regulations; while incentives provided to the private 

sector could encourage efficiency improvements beyond compliance required by Law.  

 

Next Steps:  How can Turkey Increase Energy Efficiency? 
 

Government support now needs to be focused on creating the enabling environment to 

develop an EE market and incentives, rules, and standards for private sector capital and 

technical capacity to prioritize EE. The Government has established regulatory and 

institutional frameworks for the energy sector.  International experience in developing EE 

markets shows that the next steps are to provide clear policy objectives and targets for EE, 

develop the information and institutional infrastructure specifically for EE, and possibly offer 

start-up financial support to lower initial transaction costs. As Energy Efficiency Strategy 

Paper is currently being drafted, the Government is already taking steps in this direction. 

 

Below is a discussion of additional policy options that the Government may consider as part 

of the longer-term reform agenda in the Strategy Paper to help build a sustainable market 

structure for EE services. The proposed policy options focus on three pillars – better data 

collection, support for ESCO development and  institutional strengthening of EIE; 

 

(I)  Develop a sustained program of energy efficiency data collection and monitoring  

 

The example of other countries which have taken on the EE challenge shows that data 

collection on a regular and consistent basis is a key component of a successful EE 

program.  It needs to be collected with a consistent methodology and time period 

across sectors. Data collection efforts should focus on five common indicators for all 

sectors; (i) Economic Ratios – relates energy consumption to macroeconomic variable 

such as Energy Intensity (toe/ Gross Domestic Product (GDP)), (ii) Technical-

Economic Ratios -  relates energy consumption  with indicator of activity in physical 

terms such as  Energy Efficiency for certain process (toe/ton produced), (iii) Energy 

Savings – assesses energy that would actually be saved, (iv) Benchmark – target 

indicators to show improvement potential based on best performing countries, (v) 

Indicators of Diffusion – measures the market penetration of EE technologies (percent  

of A or better class appliances in all new electrical appliances sold). 
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Databases such as EUROSTAT and ODYSEE in EU provide consistent timeline data 

for policymakers to plan, assess, and monitor progress on EE policies and may be 

considered while designing a model for Turkey.  Past EIE efforts to analyze industrial 

energy efficiency have provided valuable data, but now more comprehensive and 

systematic data collection is essential. EIE also needs to coordinate data efforts with 

other government agencies such as the Ministry of Interior, and the private sector, 

through industry associations, and NGOs.  

 

A comprehensive EE data collection and monitoring program by EIE could consider 

including the following elements:  

 Develop consistent measurement protocols and metrics (how to define, 

calculate, and interpret EE indicators);  

 Collect data based on harmonized criteria;  

 Undertake technical coordination with the private sector (mainly industry) and 

assist in capacity building to facilitate data gathering and transfer; 

 Develop tools to assist with data gathering and dissemination (e.g., Internet)  

 Disseminate results at national level. 

 

(II) Supplement current legislation and regulation to develop ESCO business model 
 

Legislative and regulatory frameworks are broadly aligned with those of the European 

Union. There are only four directives related to energy efficiency that are still waiting 

to be harmonized with the EU directives. Three out of four directives are planned to 

be harmonized by the end of 2010.  

 

Turkey‘s EE law provides for mechanisms for promoting EE investments such as 

voluntary agreements and subsidy programs.  However, they are targeted for small 

scale investments and are of small amounts (the maximum amount is US$ 336,000 

equivalent); thus does not help to encourage investments to larger scale investments or 

to develop a market for EE technologies and services. Experience in other countries 

suggests that, in addition, an energy services company (or ESCO) approach is often 

useful to complement these efforts.  The Government may consider supplementing the 

existing legislative framework to encourage ―Efficiency Improvement Projects‖ to be 

implemented through the ESCO model. ESCOs sign a contract with end-users to 

identify and implement EE investments - often also providing financing – for a fee 

based on the energy savings indicated in the contract. ESCOs fill thereby the technical 

gap for companies that may not have the capacity to identify and implement EE 

investments and measures.  They can also act as aggregators of small-scale EE 

investments, increasing access to financial resources and efficiency.   

 

The current ESCO contractual model under the EE law only provides for ―Guaranteed 

Savings Model‖, where the energy savings are contracted beforehand, that provides 

sufficient protection for end-users.  However, the model puts on ESCOs the burden of 

risk of delinquency of fee payments based on disputes over agreed energy savings; 

this puts the entire ESCO business at risk. 

 

Establishing clear legal recourse or an arbitration mechanism for ESCOs and their 

clients to settle disputes over savings delivery will be useful in mitigating some of that 

risk.  The mechanism will clarify and limit ESCOs exposure to technical risks, which 
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should encourage new market entrants and boost available financing for the business 

model.  

 

Additionally, having alternative contract models between ESCOs and end-users can 

widen the market for ESCOs and their services.  For instance, in the Shared Savings 

Model, which is used in other countries with developed ESCO market like China, the 

percentage of energy saving that will be paid as fee to the ESCO is agreed up front, 

not the energy savings themselves.  This model reduces risks for clients (since fee 

payment occurs only when there is energy savings, and in proportion) but may 

increase costs due to added requirements for measurement and validation.  This 

however may be an appealing alternative for corporations that may be reluctant to 

enter into a contract otherwise. 

 

(III)  Strengthening the institutional arrangements of EIE to coordinate and promote EE  

 

Experience from other countries suggests that it is important to have a strong, well-

organized and clearly mandated agency to promote and monitor EE and to implement 

policy initiatives.  An approach for achieving this could be to refocus the institutional 

structure of EIE and clarify their policy objectives as per the institutional mandate 

given in the EE law.  The original EIE institutional mandate included conducting 

research on energy supply technologies such as hydro, thermal, and renewables; and 

was designated the National Energy Conservation Center (NECC) in 1992.  Now EIE 

is required to additionally administer the overall EE program and implement subsidy 

and voluntary agreement programs.  The organization of EIE needs to be refocused to 

enable its mandate on EE to be fulfilled effectively and efficiently.  

 

In this regard, the creation of a specific dedicated department or unit for energy 

efficiency in EIE‘s organizational structure could be significantly important.  In 2009, 

management decision of EIE designated Department of Energy Resources Research as 

a dedicated unit for energy efficiency improvement. An organizational and budgetary 

refocus may be considered in order to ensure that adequate and dedicated institutional 

and financial resources are allocated to EE functions. Clearly measurable and 

quantifiable targets, specifically for EE, may be set for the unit to ensure that the work 

and progress may be monitored. Having dedicated staff would also allow for better 

allocation of resources and training to expand the capacity and competence in EE. 

 

Additionally, as seen in similar agencies in other countries, such as the ADEME (the 

French Agency), and the Czech Energy Agency, it will be important for EIE to 

coordinate more closely with other government agencies such as the Ministry of 

Environment and DSI on climate change issues.  EIE, as the leading agency for the 

clean energy agenda, could take a lead role in issues such as carbon emissions, and 

water usage, in addition to promoting energy efficiency across all sectors of the 

economy.  The function of Energy Conservation Coordination Board may also need to 

be strengthened commensurately to this end. 

 

In addition to these broad policy elements, two short-term actions below may be considered 

to initiate the process of developing the market for EE – setting energy saving targets and 

establish mechanisms to increase financing to EE investments: 
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To clarify Government’s intent to improve EE, national and sector targets for energy savings 

may be set.  Targets will clarify policy objectives and set benchmarks against which EE 

measures and investments can be evaluated.  Clarifying policy objectives will create a 

framework for providing Government support and financing, which will also raise awareness. 

Much like the EC target, set at 20 percent reduction in consumption of primary energy by 

2020, the setting of a target by the Government may also draw in interest from diversity of 

stakeholders, including private sector investors, international organizations and NGOs.  This 

can facilitate the expansion of market for EE services and investments. As mentioned earlier, 

the Energy Efficiency Strategy Paper is currently being drafted by EIE, which is expected to 

set specific national/sector energy efficiency targets, to be completed by end of 2010. 

 

Additionally, determining the feasibility of different financial mechanisms that can be used to 

provide publicly funded support and financing for implementation of EE investments may 

also be of importance.  In addition to the aspects discussed above, international experience 

shows that suitably designed financing mechanisms play an important role in the initial 

market development/transformation and achieving the policy objective to increase energy 

efficiency.  Government-funded investment facilities have catalyzed development and scale-

up of market for EE services and investments in Bulgaria and Poland (see Section 5).  Other 

financing mechanisms for EE investments used in other markets that may be taken into 

consideration include loan guarantees, partial credit guarantee programs, and incentive 

programs such as tax credits or subsidized financing.  However, since the industry structure 

and depth of financial market would affect the effectiveness of these instruments, finding an 

optimal financing mechanism to best suit the conditions in Turkey would be necessary to 

fully realize the energy saving potential. The World Bank is currently implementing a project 

through local financial intermediary to support renewable energy and energy efficiency 

investments; lessons learned from the project may be used to support future efforts in this 

regard. 
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1. ENERGY EFFICIENCY – WHY IS IT IMPORTANT FOR 

TURKEY? 

1. Government has made substantial progress on energy sector liberalization and reforms 

that aim to meet Turkey‘s growing electricity demand efficiently and sustainably.  During 

this process, energy efficiency has emerged as one of the most important agenda items in the 

energy sector due to tight supply and demand, to sustain economic growth, and to mitigate 

environmental impacts, particularly related to climate change. 

 

1.1 Energy Supply and Demand  

 

Primary Energy  

 

2. Turkey lacks significant domestic energy resources and depends on imports for 73 

percent of its primary energy (natural gas, oil, and some coal), and raising this share will 

increase the exposure of the Turkish economy to external shocks from supply or price 

volatility. 

 

3. Major domestic resources include coal (primarily lignite), hydropower (now 

supplying around 20 percent of total electricity consumption; annual percentage varies with 

hydrological conditions), and oil (supplying about 5.0 percent of total oil consumption). 

Turkey has a critical strategic role due to its location on the increasingly important oil and gas 

transit routes to Europe from the Caspian Sea and Middle East. 

 

4. Turkey‘s primary energy consumption reached 107.6 toe in 2007 and is projected to 

decrease to 105.8 million toe in 2010.
6
  Domestic primary energy production in 2007 was 

27.5 million toe. (Figure 1.1) 
 

Figure 1-1:  Developments in Energy Consumption, Production, and Import, 1980-2007 

 

 
Source: MENR 

                                                 
6
 Ministry of Energy and Natural Resources 
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Electricity  

 

5. Turkey depends primarily on domestic electricity generation because near-term 

options are limited for significant levels of imports.  Therefore, Government‘s strategy on EE 

is based on significant concerns about security of electricity supply.  

 

6. In 2009, domestic installed capacity reached 44.8 GW, comprising: lignite- and coal-

fired 10.9 GW; gas- and oil-fired 18.3 GW; hydro 14.6 GW; and wind, geothermal and 

biogas1.0 GW. However, actual available capacity is lower because: (i) most lignite power 

plants are old and cannot produce at nominal capacity; (ii) some plants are off line due to lack 

of maintenance; and (iii) some larger hydro plants need upgrading.  

 

7. In 2008, Turkey consumed 161.95 billion kWh of electricity in the following 

consumer categories:  industry, 45 percent; households, 24.4 percent; commercial, 14 

percent; others 16.6 percent. In addition, internal consumption and losses reached 36.14 

billion KWh; Annual net consumption per capita is about 2,264 kWh. 

 

8. During 1999-2008, electricity consumption experienced a compound annual growth 

rate (CAGR) of 5.9 percent. (Table 1-1.)  During 2003-07, and for most of 2008, electricity 

consumption grew at about 7.0 to 8.0 percent, outstripping GDP growth.  In 2008, 

particularly during the last quarter, the global financial crisis led to a slowdown in Turkish 

industry, reducing electricity consumption.  Electricity consumption fell by another 2.4 

percent fall in 2009, but annual electricity consumption is then expected to grow 6.0 to 7.0 

percent during the next decade, implying the need for substantial new capacity to ensure 

security of supply and to control electricity consumption growth.  

 
Table 1-1: Peak Load and Electricity Consumption, 1999-08 

 

Peak Load 

(MW) 

Increase 

(%) 

Electricity 

Consumption 

(GWh) 

Increase 

(%) 

1999 18,939 6.4 118,485 3.9 

2000 19,390 2.4 128,276 8.3 

2001 19,612 1.1 126,871 -1.1 

2002 21,006 7.1 132,553 4.5 

2003 21,729 3.4 141,151 6.5 

2004 23,485 8.1 150,018 6.3 

2005 25,174 7.2 160,794 7.2 

2006 27,594 9.6 174,637 8.6 

2007 29,249 6.0 190,000 8.8 

2008 30,517 4.3 198,085 4.2 

Source: Turkish Electrical Energy 10-year Generation Capacity Projection, TEIAS, July 2009 

 

9. In May 2009, Government updated the national electricity strategy to meet Turkey‘s 

growing electricity demand efficiently and sustainably.  By 2023, the strategy aims to 

increase to 30 percent the share of electricity generated from renewable sources (almost 

double the 2008 level of 17 percent), by further developing hydro resources and 

implementing an ambitious wind power program (target:  20,000 MW wind by 2023).  The 

strategy includes measures to improve energy consumption productivity without affecting 

social and economic development targets, and foresees reduced technical losses in power 

generation, transmission, distribution, and losses from theft.  Specifically on EE, the strategy 

document states: 
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 ―Within the framework of the Energy Efficiency Law No. 5627, efficient use 

of electricity will be ensured, extravagant use of electricity will be avoided, the 

burden of energy costs on the economy will be alleviated, and environmental 

impacts will be reduced.‖ 

 ―The Ministry of Industry and Trade will … establish minimum efficiency 

standards, refusing permission for sales of goods not meeting these standards.‖ 

 ―The Energy Market Regulatory Authority (or  is it MENR Please check 

this  ?) will take the necessary steps to increase energy efficiency in power 

generation, transmission and distribution, in demand management and in 

lighting of public spaces, and to increase use of high-efficiency co-generation 

units.‖ 

 

10. Recently, gaps have been closing between peak and normal demand and electricity 

production, indicating the likelihood of an energy shortage during peak demand seasons.  

Also, the electricity supply reserve margin has been decreasing due to high electrical demand 

growth rates, relatively low availability of existing thermal generation (despite recent 

improvements), and adverse hydrological conditions. (Figure 1-2) 
 

Figure 1-2:  Electricity Reserve Margin of the Turkish Power System (1995-2017) 

 
 

11. TEIAS will conduct a detailed analysis on shortfall risks in electricity supply in the 

next few years;
7
 which will determine the earliest probable year in which supply/ demand 

imbalances might arise, based on high/low electricity consumption scenarios, corresponding 

to a range of GDP growth assumptions, and dry-year electricity supply projections.  Under 

the high-demand scenario, forecast electricity consumption would exceed projected secure 

supply from 2016 onwards; under the low-demand scenario, the first imbalance would likely 

arise in 2017.  Also, if high demand continues with low hydro generation, a substantial 

supply/ demand imbalance could occur as early as 2013.  The slowed growth of electricity 

demand in mid-2008 and demand decline in late-2008 and early-2009 provided Turkey with a 

                                                 
7  Several recent studies that examined a range of scenarios have given forecasts of likely impending supply-demand 

imbalances (See Table 32 of July 2009 Projection of Generation Capacity 2009-2018 submitted by TEIAŞ to EMRA).  
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window of opportunity to attract greater investment in generation capacity and electricity 

efficiency. Reserve margins have relaxed and will remain in normal operating range until 

2013-15, according to the latest TEIAS forecasts. (Figure 1-3)  

 

 
Figure 1-3:  Supply and Demand Projections (2009-18) 

 
Source: TEIAS (2009 data) 

 

12. Supply uncertainties associated with potential delays in commissioning additional 

generation plants—and/or low availability of existing plants—increases the risk of demand-

supply imbalance.  The 2007 adverse hydrological conditions and recent studies on the 

impacts of climate change indicate greater risk of drought in Turkey, which would increase 

the risk of earlier and larger imbalances in electricity supply and demand.  

 

1.2 Sustainability of Economic Growth  

13. The Turkish economy is relatively energy-intensive compared with similar economies. 

Total primary energy supply (TPES) per capita is extremely low—1.35 toe/capita in 2007—

when compared with the OECD average of 4.64 toe/capita
8
.  But the Turkish economy is 

comparatively energy intensive (Figures 1.6 and 1.7).  In 2007, Turkish figures for GDP 

(updated to base 1998)
9
 above the OECD average of 0.18 toe.

10
 (In 2006, the world average 

was 0.31 toe)  As Turkey‘s economy grows, its primary energy consumption (in total and per 

capita terms) will likely rise—substantially increasing energy intensity—unless near-term 

energy consumption efficiency is improved. 

 

                                                 
8
 ―Key World Energy Statistics 2009‖, International Energy Agency; Ministry of Energy and Natural Resources data 

indicates 1.524 toe/ capita for Turkey 
9
 According to Turkish figures (new GDP series), the economy required 0.2 toe for each US$1,000 of GDP (in 2000 $US).  

10 According to OECD figures, using the old Turkish GDP series, the economy required 0.27 toe for each US$1,000 of GDP 

(in 2000 US$), compared to the OECD average of 0.18 toe.  
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Figure 1-4:  2007 Total Primary Energy Supply 

per capita (toe/capita) 

 
 

Source:  Energy Balances of OECD Countries, 2009 

 
Figure 1-5:  2007 Energy intensity  

(toe/'000 GDP in 2000 US$)  

 
Source:  Energy Balances of OECD Countries, 2009.  

 

14. Turkey‘s energy intensity is 10 percent more than that of the OECD and 25 to 33 

percent more than Germany and Italy, indicating potential for EE improvements.
11

  Moreover, 

IEA statistics
12

 show that, using the old GDP series, industrial energy intensity in Turkey 

decreased by 6.0 percent during 2000-07, while OECD countries averaged a 20 percent 

decrease.  In part, OECD progress resulted from improvements in countries with high energy 

intensity such as Bulgaria, Hungary, Poland, and Romania.  Data indicate that Turkey could 

gain substantially from its unrealized potential for energy savings.  

 

15. Additionally, Turkey already imports 73 percent of its primary energy and increasing 

the quantity of imported energy will increase the Turkish economy‘s exposure to external 

shocks from energy supply or price volatility since imported energy is a globally traded 

commodity. 

 

1.3 Mitigation of Climate Change Impacts 

16. Turkey has relatively low (GHG) emissions, but given its rapid economic growth, the 

country needs to adopt all possible measures to curtail emissions.  In 2004, Turkey acceded to 

the UNFCCC.  Turkey is among the 40 industrialized countries in Annex 1, but held an 

observer status and enjoyed favorable conditions due to its comparatively early stage of 

industrialization.  
  
17. In 2006, Turkey had the lowest emissions per capita among Annex 1 countries; its 

emissions per capita were 3.5 tons of CO2 equivalents (tCO2), well below the EU27 average 

of 9.3 tCO2/capita. But during 1990-2005, its GHG emissions increased by 95 percent, from 

126 to 256 million tons of CO2 equivalent.
13

  While the trend of emissions per capita has been 

stable in the EU, Turkish emissions have had the highest growth rate among the Annex 1 

countries and are projected to continue to rise in the future.  In 2006, total emissions were the 

                                                 
11

 Data source – Eurostat. 
12 Energy Balances of OECD Countries, International Energy Agency, 2009. 
13 In 2005, Turkey‘s emissions per capita were 3.5 tons of CO2 equivalent (tCO2), well below the EU27 average of 9.3 

tCO2/capita. However, per capita emissions have been stable in the EU, but Turkish emissions have increased from 2.5 tCO2 in 

1990 and are projected to continue to rise.   
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12th highest among Annex 1 countries and 23rd in the world—contributing some 0.8 percent 

of global emissions.  

 

18. Emissions growth rates are expected to rise rapidly due to the rising energy demand 

driven by Turkey‘s rapid economic growth, industrialization, steady population growth, and 

the country‘s reliance on fossil fuels.  Turkey‘s overall CO2 emissions are projected to grow 

significantly in the period up to 2020, driven by the electricity and industrial sectors.  

Emission trends in the electric power sector, under the business-as-usual case, show a 

projected annual growth of over 7.1 percent
14

, driven by electricity demand, which will 

continue to exceed average energy demand growth rates, and continued reliance on solid 

fuels.  

 

19. To achieve a lower carbon development trajectory, Turkey has identified EE and 

renewable energy as its priorities in the energy sector.  Indeed, EE is essential to 

Government emission reduction scenarios since EE projects are highly cost-effective in 

reducing carbon emissions.  

 
20. Climate change is also one of the policy priorities for the government.  Ongoing work 

by the State Planning Organization (SPO) aims to identify emissions scenarios and their 

impact on the Turkish economy.  The WB is contributing to the policy dialogue on climate 

change and is preparing the Environmental Sustainability and Energy Sector Development 

Policy Loan (DPL) to support implementation of policies to mitigate carbon emissions and 

environmental impacts. 

 

 

                                                 
14

 1
st
 National Communication on Climate Change, Republic of Turkey, 2007  
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2. TRENDS AND STATUS OF ENERGY CONSUMPTION  

21. The overall energy consumption data indicates that the trend of increased energy demand 

will likely continue in the long-run.  Although cost reflective tariffs are expected to provide the 

right incentives, the promotion of EE and sustainable tariff regime is critical to ensure the 

sustainability and security of energy supply in Turkey.  

 

2.1 Energy Consumption in Turkey 

22. During 2003-07, Turkey‘s primary energy consumption increased from 84 million tons of 

oil equivalent (toe) to 108 Mtoe,15 for a compound annual growth rate (CAGR) of 6.4 percent.  

 

23. In 2007, final energy consumption, which includes losses in electricity generation and 

refineries, totaled 83 million toe, having grown at a CAGR of 6.22 percent during 2003-07 with a 

36 percent share; oil was the main source of final energy, followed by natural gas at 19 percent; and 

electricity at 16 percent. (Figure 2-1) 

 
Figure 2-1:  Primary Energy Consumption by Source (2003-07) 

 

 
Source:  MENR 

 

 

2.2 Energy Consumption by Sector 

24. In 2007, the industry accounted for 39 percent of total final energy consumption, followed 

by the residential and commercial sectors at 30 percent; transport at 21 percent, non energy 

purposes 5 %,  and ―others,‖ (includes the public sector and agriculture) at 5 percent. (Figure 2-2).  

 

                                                 
15

 Each autumn, MENR releases energy balances for the previous year; 2008 figures were not yet published during this study. 
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Figure 2-2:  Final Energy Consumption by Sector (2003-07) 

 
Source:  MENR 

* Used as raw material in industrial processes. 
 

25. As exponential growth is expected in volume and proportion (Figure 2-3), promoting EE in 

the industry and residential/commercial sectors is crucial to the success of any EE improvement 

program.  

 
Figure 2-3:  1973-20 Total Final Consumption by Sector 

 

Sources: IEA Turkey 2005 Review 

* Includes commercial, public service and agricultural sectors 

 

26. Recently, high growth in energy consumption, particularly electricity consumption, has also 

occurred in the residential, commercial, and public sectors. (Table 2-1).  Factors contributing to this 

include:  (i) rising living standards linked to economic growth; (ii) 5.0 percent annual increase in 

national building stock; and (iii) increased use of appliances, office equipment, and air conditioning.  
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Table 2-1: Annual Growth in Electricity Consumption by Sector, 2001-07 

 

Residential 

% 

Commercial 

% 

Public 

Sector 

% 

Industry 

% 

Others 

% 

Total 

% 

2001 -1 6 6 -4 1 -1 

2002 0 10 5 7 10 6 

2003 7 18 -1 9 4 9 

2004 10 22 -1 8 -2 8 

2005 12 18 3 5 0 8 

2006 11 9 30 9 3 10 

2007 6 14 15 8 4 8 

Average % 

(2001-07) 6 14 8 6 3 7 

 Source: TEDAS  

27. To have a significant impact, a demand management program that aims to improve EE 

needs to address the industrial and building sectors.  Within the industrial sector, this report focuses 

on the four industries that have a combined consumption of 48 percent of total industrial energy.  

Some energy-intensive industries, such as ceramics and chemicals were excluded from the study, 

due to lack of publicly available data on their energy consumption or efficiency. 

 
Table 2-2: Energy Indicators of Selected Countries, 2007 

 

Region/Country Population GDP TPES TPES/Population Energy 

Intensity 

(Million) (Billion 

US$) 

(mtoe)  (toe/capita) (toe/ 000 US$) 

WORLD 6,609 39,493  12,029  1.8 0.30 

OECD 1,185 30,110  5,459  4.6 0.18 

      

TURKEY 73.9 372  100  1.35 0.27 

Bulgaria 7.6 18  20  2.65 1.10 

Romania 21.6 56  39  1.81 0.70 

China 1,319.94 2,388  1,956  1.48 0.82 

Finland 5.3 151  36  6.90 0.24 

Belgium 10.6 266  57  5.37 0.21 

US 302  11,468   2,340  7.75 0.20 

Portugal 10.6 122  25  2.4 0.21 

Spain 44.9 734  144  3.21 0.2 

Netherlands 16.4 440  80  4.9 0.18 

France 63.6  1,506  264  4.15 0.18 

Greece 11.2 170  32  2.88 0.19 

Luxembourg 0.5 27  4  8.79 0.16 

Germany 82.3  2,065  331  4.63 0.16 

Austria  8.3 221  33  3.99 0.15 

Italy 59.3  1,184  178  3.00 0.15 

UK 60.8  1,766  211  3.48 0.12 

Denmark 5.5 179  20  3.60 0.11 

Ireland 4.4 142  15  3.46 0.11 

Japan 127.8  5,205  514  4.02 0.10 
Note: All US$ amounts based on 2000 prices 

Source: IEA, Key World Energy Statistics, 2009 
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2.3 Energy Prices 

28. Changing electricity prices to fully reflect the cost of supply will provide the right incentives 

to energy conservation and encourage economically viable EE investments. Although the exact 

impact of increasing electricity consumption prices is unknown, recent studies suggest that 

household consumption in Turkey is relatively sensitive to price increases.  The long-run price 

elasticity of residential demand was estimated between -0.52 and -6.3
16

, meaning that a 10 percent 

increase in price will produce between 5.7 and 6.3 percent decrease in consumption.  The results 

indicate a higher response to price increases than in countries such as Azerbaijan (estimated price 

elasticity of –0.2)
17

 and closer to that in other industrialized countries such as the United Kingdom 

and the United States (estimated price elasticity of –0.5).
18

  Energy pricing is important to all energy 

projects – but these findings indicate that this is particularly true in providing the right incentives 

for energy efficiency. 

 

29. During 1999-2007, industrial and residential energy prices increased by a CAGR of 10-25 

percent, depending on fuel type.
19

  In 2007, fuel prices increased, particularly for oil products, as 

global oil prices climbed until mid-2008, when fuel prices began to fall, in line with oil prices, 

reaching a low in December 2008.  

 

30. In 2008, industrial energy consumption fell by 23 percent. (Figure 2.4)
20

  Primarily, this was 

due to declining demand triggered by the economic downturn, which reduced manufacturing 

outputs.  

 

Figure 2-4:  Industrial Energy Consumption and Industrial Energy Prices 

 

 

                                                 
16

 Halicioglu, ―Residential electricity demand dynamics in Turkey‖, Energy Economics 29 (2007) 199–210 and Bahçea and Taymaz,  

―The impact of electricity market liberalization in Turkey: ―Free consumer‖ and distributional monopoly cases,‖ Energy Economics 

30 (2008) 1603-1624. 
17 Lampietti et al, ―People and Power Electricity Sector Reforms and the Poor in Europe and Central Asia‖, The World Bank 2007. 
18 A tariff change in Turkey would result in a greater fall in consumption than in other developing countries such as Azerbaijan, 

where base consumption was lower. Developed countries start with a higher consumption level, making it more elastic. 
16 Except for electricity prices, which remained constant inTurkish Lira terms during 2003-08.  
20 Fuel prices differ by region. Istanbul prices were used for this analysis. 
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31. When fuel prices rise, residential consumers switch from an expensive fuel to a cheaper one, 

exhibiting more price sensitivity than their industrial counterparts; this has a limited impact on total 

energy consumption.  

 
Figure 2-5:  Residential Energy Consumption and Energy Prices 

 
 

 

32. Figure 2-5 indicates that electricity pricing was not cost reflective, compared to the pricing 

of other primary energy in Turkey.  For example, retail electricity prices remained almost constant 

during 2002-07, despite a significant increase in generation costs.  However, the recent approval of 

cost-based pricing mechanisms for coal, electricity, and gas is an important step toward a more EE 

economy.  After a gap of about five years, three substantial tariff increases were implemented in 

January, July, and October 2008, raising average retail tariffs by 50 percent and enabling full cost-

recovery. (Table 2-3).  

 
Table 2-3: TEDAS Tariffs and Cost of Supply 

Year 2005 2006 2007 2008 

Sales (GWh) 92,800 107,300 126,100 142,700 

Cost Of Supply (TL/kWh) 0.118 0.131 0.135 0.158 

Average Retail Tariff (TL/kWh) 0.120 0.121 0.119 

Q1: 0.137 

Q2: 0.139 

Q3: 0.170 

Q4: 0.186 

Avg.: 0.159 

Operating Profit (Billion TL) 0.18 -1.11 -1.95 0.02 

 

33. As a result, industrial and residential electricity prices for consumers are now high compared 

to other Western Balkans and CIS countries.  In dollar terms, electricity prices for residential 

consumers in Turkey during the fourth quarter of 2008 (12.8 US$ cents/KWh) are higher than 

prices in the Western Balkans (9.057 US$/cents/KWh) and much higher than the CIS average price 

of 4.8 US$/cents/KWh.  Compared to other Central European countries, prices for most residential 

consumers are in the middle range (Figure 2.6). 
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Figure 2-6:  Electricity prices for residential consumers in selected countries  

Fourth quarter, 2008 

 
Source: ERRA tariff database 

 

 

34. Likewise, electricity tariffs for non-residential consumers (mainly industry and services) in 

Turkey were high compared to tariffs in other countries in the CIS, Central, and south Eastern 

Europe (see Figure 2.7).  During the fourth quarter of 2008, non-residential consumers in the CIS 

paid on average 60 percent less per KWh of electricity than Turkish consumers.  During the same 

period, Turkish tariffs (12.6 US$/cents/KWh) were almost equal to average prices paid by 

consumers in the Western Balkans and Central Europe (12.7 US$/ cents/KWh).  
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Figure 2-7:  Electricity prices for non-residential consumers in selected countries  
Fourth quarter 2008 

 
Source: ERRA tariff database  

 

 

35. The situation changes dramatically when Turkey is compared to EU-27 countries. 

According to EUROSTAT, electricity tariffs for industrial consumers in Turkey are still in the 

lower range; about 50 percent lower than the average price paid for electricity in the EU.    This gap 

is about 60 percent higher for residential consumers.  
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3. ENERGY EFFICIENCY IN INDUSTRY 

36. This report focuses on industry and buildings—two sectors of the Turkish economy that not 

only consume the most energy, but also have the highest growth rates for energy demand.  Though 

the transport sector consumes 21 percent of final energy, it is not included in this report due to lack 

of data makes it difficult to analyze the potential or how savings might be achieved. This is a 

common issue for many sectors in Turkey (as will be indicated) and must be addressed to ensure 

that the policies will be targeted and monitored.  

 

37. Also, please see below box for clarifications on the units of measurements used  in the  

report to indicate energy saving potential; 

 

 
 

3.1 Energy Saving Potential in Industry 

38. Turkey could achieve an estimated energy savings of US$3.0 billion per year—around 8.0 

million toe, which is about 25 percent of the 2007 energy consumption levels in the sector, 

according to the benchmarking exercise undertaken for this report.  

 

Energy Efficiency and Energy Intensity: 

 
Energy Efficiency is a general concept used to compare the efficiency of energy use among various productive 

activities in the economy—industry, buildings, lightning, appliances, etc. The generally accepted definition of 

energy efficiency is reducing the energy used for a given service (heating, lighting, etc.) or level of activity.
1
 

Two principal indicators are used to measure energy efficiency—measurements against economic value-added or 

against physical output. 

 

Energy Intensity is defined as a ratio of the total energy input (e.g., toe, kWh, etc.) and the unit of economic 

value-added (e.g., value added of GDP). The indicator is useful in trend analysis and in international 

comparisons among countries and industries.  

 

Energy Intensity based on Purchasing Power Parity (PPP) adjusts the unit of economic value (e.g., value-

added of GDP) with a PPP index, as opposed to market exchange rates, to compare energy intensity index 

among countries. It is argued that PPP is a better approach since it allows adjustments to the value of GDP for a 

specific basket of goods and services, which is identified and is assumed to represent an equivalent value in 

every nation. However, PPP has also problems in its actual estimate as it reflects more retail prices than prices of 

intermediate goods.  Also, intermediate production processes that consume large quantities of energy are 

ignored. Because developing countries generally show low productivity in the industrial sector compared to 

developed countries, PPP rates may overestimate Energy Efficiency for developing countries. 

 

Although energy intensity is linked with energy consumption, its use as a measure of energy efficiency is 

difficult since variables such as structural changes in GDP or changes in trade conditions may mask the true level 

of energy efficiency of a country or industry.  

 

However, energy efficiency indicators are much more difficult to collect and aggregate because:  (a) measuring 

physical energy efficiency demands a level of detailed data that can only be collected during extensive 

assessments and surveys; (b) the diversity of outputs and units of measurements across industries or countries 

does not permit easy aggregation of data, even in the same industry. 

 

Although the mandate to measure, monitor, and promote energy efficiency in Turkey is given to EIE, collection 

of energy consumption data for the Turkish industry is currently disaggregated. EIE, with the assistance of 

development agencies, has conducted energy efficiency surveys for selected industries and applications, but the 

information collected varies across sectors, and is updated infrequently.  

 
1 - ―Energy Efficiency Policies around the World: Review and Evaluation‖, World Energy Council, 
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39. These figures were calculated by benchmarking the Turkish industry with energy efficiency 

levels in ―best practice‖ countries selected by EIE specialists (see box below).  However, different 

technologies and product mixes imply limitation of the accuracy of conclusions drawn from cross-

border benchmarking, even though basic industry subsector processes are similar across the world.  

 

40. A comprehensive energy performance analysis would require detailed sector and facility 

information, which raises issues of company competitiveness and data confidentiality.  Given this, 

benchmarking is the most practical alternative to indicate orders of magnitude involved and areas 

for policymakers to maximize gains and cost effectiveness.  One near-term recommendation is to 

carry out a sector study, and introduce more systemic indicators based on regular data collection 

and analysis (see also Section 5). 

 

Data Sources for Industry 

Turkey lacks comprehensive and recent sectoral data on energy efficiency and consumption, particularly in 

small and medium enterprises, but also for some large-scale industries such as ceramics and chemicals.  

EIE studied energy intensity and potential for achieving savings, assisted by other development agencies. 

Several other agencies collect energy consumption data, using various sectoral categorizations over various 

time periods. EIE‘s most recent data covering all sectors and offering an overall picture of the industry is 

from 2004; although EIE studies of individual subsectors are ongoing and more recent, each subsector is 

studied in isolation over different time periods, which prevents comprehensive analysis of all industries.  

Sources used for this study are summarized below:   

• Energy consumption: Data series based on MENR energy balance figures. When MENR sectoral 

categorization was insufficient, IBS harmonized MENR energy balance figures with Turkstat energy 

statistics, and BOTAS supplies to industry to estimate subsector energy consumption levels.  

• Energy intensity:  Enerdata and EIE studies were used; Enerdata figures include intensity data by 

country.  

• Energy saving potential: Energy saving potentials determined by EIE, based on benchmarking of 

selected industries. EIE studies compare the electricity and fuel intensity of each subsector with the EU-15 

country data from ODYSEE data base, with adjustments made by EIE specialists taking into account 

market conditions, product lines and process mixes. The saving potential for fuel and electricity 

consumption of each subsector is given as a percentage. IBS used 2007 energy consumption estimates and 

Turkstat statistics to estimate savings potential in toe/year.  

• Energy investment requirement:  Used existing reports by EIE, industry associations, and university 

institutes. 

41. Table 3-1 summarizes analyses from the study findings for the main subsectors.  EIE 

identified the chemical sector as having the highest saving potential—about 2.3 million toe per 

year—but data shortages on energy consumption or efficiency made it impossible to analyze the 

chemical sector for this report.  The second highest saving potential sector is iron and steel with 1.4 

million toe per year, followed by cement and textiles, each with 1.1 million toe in potential saving 

per year.  

 

42. Turkey‘s paper sector appears to match international EE levels, but it could offer 

opportunities for EE gains as it is traditionally an energy intensive sector.  The situation in the 

textile sector is more complex.  Turkey and China are the top two textile product suppliers to the 

EU, which implies the overall efficiency of Turkey‘s textile sector.  However, the textile industry is 

diverse and countries offer a wide range of products and process mixes; therefore, benchmarking 

with the EU to determine the potential for energy savings, may not be a valid approach.   
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Table 3-1: Energy Efficiency Potential in Selected Sectors in Turkey 

 
Iron & 

Steel Cement Glass Paper Textile Food Chemicals 

Total, 

incl. 

Other 

Base Year 2000 2000 2005 2005 2004 2004 2004  

Turkey         

Electricity Intensity, toe/ton* 0.050 0.008 0.031 0.090 0.223 0.052 0.142  

Fuel Intensity, toe/ton* 0.310 0.085 0.274 0.190 0.193 0.149 0.600  

Best Practice         

Electricity Intensity, toe/ton* 0.040 0.006 0.028 0.070 0.096 0.043 0.116  

Fuel Intensity, toe/ton* 0.250 0.060 0.180 0.150 0.135 0.101 0.216  

Saving Potential, %         

Electricity 21 25 10 22 57 18 18  

Fuel 19 29 34 21 30 32 64  

         

Total Saving Potential, 000 TOE 

per year** 1,402 1,124 261 206 1,097 891 2,283 

 

8,015 

         

Investment Requirements, US$ 

million*** 

n.a. 787 n.a. n.a. 331 n.a. n.a.  

* koe/100 € for textile, food and chemical subsectors.       

** IBS estimate. 

*** Investment Requirements are only given in sectors where detailed studies were conducted on the subject. 

Source: EIE, IBS estimates.         
 

 
 

Figure 3-1:  Energy Efficiency Potential of Selected Sectors in Turkey 

 
Source: EIE, IBS estimates 
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3.2 Energy Consumption and Intensity in the Industry 

 

43. Turkey‘s industry is dominated by energy intensive industrial subsectors such as iron and 

steel and non-metallic minerals (cement, ceramic, glass).  The iron and steel sector uses the largest 

share of industrial energy consumption, 22 percent; followed by the non metallic subsector, 19 

percent (cement, glass, ceramics, bricks); paper, another energy intensive industry, consumes 

around 3.0 percent.  Other major energy consuming industries include chemicals, 12 percent; food, 

and textiles, each 9.0 percent.  Figure 3-2 shows the 2007 breakdown of industrial energy 

consumption.  

 
Figure 3-2:  2007 Industrial Energy Consumption by Subsector 

 

 
Source:  MENR, Turkstat, IBS estimates 

 

44. Figure 3-3 shows the share of energy costs in total subsector production costs and their 

relative energy consumption volume. 

 
Figure 3-3:  2007 Industrial Energy Consumption/ Cost Shares 

 

 
Source: SPO, sector associations and chambers  
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45. The most recent energy efficiency/intensity data on Turkish industry subsectors appear 

below EU comparators:  
 

Table 3-2: 2004 Energy Efficiency/Intensity data of Industries 

Subsector Turkey Selected EU countries EU-15 Unit 

Iron & Steel 0.31 0.14-0.37 0.30 toe/ton 

Cement 0.09 0.07-0.12 n.a. toe/ton 

Glass 0.30 n.a. n.a. toe/ton 

Textiles 0.42 0.09-0.18 0.12 toe/100 € 

Paper 0.31 0.44-0.60 0.37 toe/ton 

Food 0.25 0.11-0.21 0.14 toe/100 € 

Chemicals 0.88 0.11-0.84 0.27 toe/100 € 

Source: Enerdata, EIE    

 

3.3 Iron and Steel 

Overview 

 

46. The iron and steel subsector is among the most energy intensive—energy costs are 20-30 

percent of total costs; estimated potential energy savings are 1.4 million toe/year. Turkey is eleventh 

among global iron and steel manufacturers and third in Europe—for crude steel production volumes. 

Crude steel production capacity was 34.1 million tons as of end-2008, and actual production for the 

2008 was 26.8 million tons, dominated by Turkey‘s 19 electric arc furnaces (EAFs), which 

accounted for 26.1 million tons. Three integrated iron and steel plants (ISPs), Eregli Iron and Steel 

Works Co. (Erdemir); Iskenderun Iron and Steel Works Co. (Isdemir); and Karabük Iron and Steel 

Works Co. (Kardemir); have 8.0 million tons of capacity. The ISPs produce steel from basic raw 

materials such as iron and coke; EAFs produce steel from scrap metal, using less energy per unit of 

output. 

 

47. Turkey established its first ISP, Kardemir (Karabuk Demir Celik) in Karabuk in the 1930s; 

the second in Erdemir (Eregli Demir Celik) in the early 1960s to supply flat steel products; and the 

third an integrated plant in Isdemir (Iskenderun Demir Celik in the 1970s).  All were developed as 

state enterprises, unlike the EAFs, which were set up in the 1960s by the private sector.  The 1980s 

saw a rapid growth in EAF capacity. Erdemir and Isdemir were privatized in 2006.  Only one EAF 

plant is state-owned; it has an installed capacity of 60,000 tons per year of crude steel. 
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Figure 3-4:  Locations of Turkey’s Steel Industries, 2008 

 
Source: TISPA (Turkish Iron and Steel Producers Association 

 

48. In 2000, Turkey‘s crude steel production was 14.3 million tons; in 2008, it increased to 26.8 

million tons, a CAGR of 8.0 percent; 74 percent of total production is from EAFs. See Figure 3-5 

for crude steel capacity growth by process type, and Table 3-2 for annual crude steel production. 

 
 

Figure 3-5:  Crude Steel Production Capacity, 1980-2008 

 
Source:  TISPA (Turkish Iron and Steel Producers Association. 
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Table 3-3: Crude Steel Production by Process, 2000-2008 

 000 Tons 2000 2005 2006 2007 2008 

            

Total 14,325 20,964 23,437 25,754 26,806 
Electric Arc Furnace 9,096 14,847 17,252 19,362 19,771 
Integrated Steel Plant 5,229 6,117 6,185 6,392 7,034 

Erdemir 2,388 3,095 3,135 3,128 3,124 
Isdemir 1,965 2,055 2,019 2,238 2,851 
Kardemir 875 967 1,030 1,027 1,059 

            

Source: TISPA           
 

Energy Efficiency 

 

49. The iron and steel subsector is not only the leading industrial energy consumer, accounting 

for around 24 percent of total industrial consumption, but also one of the most energy intensive 

sectors; energy costs accounts for 25 percent of total manufacturing costs in ISPs 21, though this 

ratio decreases to 15 percent in EAFs.22  

 

50. According to Enerdata/EIE data, the overall energy efficiency of the Turkish iron and steel 

industry is comparable to levels of other European countries.  In 2004, overall efficiency was 0.31 

toe/ton in Turkey and 0.30 toe/ton in the EU-15 countries.  Figure 3-6 compares energy efficiency 

levels of iron and steel industries among European countries.  

 
 

Figure 3-6:  1990-04 Energy Efficiency in Iron and Steel Industries in selected 
countries 

 
Source:  Enerdata, EIE 

 

51. However, less energy-intense EAF process comprises more than 70 percent, compared to a 

world average of around 35 percent, which means that Turkey‘s overall ratio should be well below 

international averages. Indeed a comparison of Turkey‘s ISPs shows that in 2004 their energy 

                                                 
21

 Sanayide Enerji Verimliligi, Suleyman Eldem, Chamber of Mechanical Engineers, January 2009 
22  Iron and Steel Manufacturers‘ Association presentation at the Energy Efficiency Conference, January 2008. 
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efficiencies were relatively high compared with global best practice, indicating substantial potential 

for energy saving (Figure 3-7).
23.

  

 
Figure 3-7:  Energy Efficiency of ISPs in Turkey and World Benchmark 

 
Source: First UNFCC National Communication sub-report 

 

 

52. Since the 1990s, ISPs have implemented substantial EE improvements to increase 

competitiveness, but more can be done. Continuous efficiency gains are essential for these plants to 

maintain international competitiveness, even for the better-performing Erdemir. Below is a 

summary. 

 

 Erdemir initiated an EE improvement plan that included investments to furnaces, boilers, 

waste heat recovery, utilizing by-product gas, continuous casting, and fuel systems, which 

reduced energy consumption from 0.67 toe per ton of carbon steel (tcs) to 0.51 toe/tcs by 

2004. This was comparable with the best practice level of 0.53 toe/tcs reported in the 1990s 

(when the investment plans were initiated). However, by 2004, leading ISPs achieved levels 

of 0.33 toe/tcs. In 2005, Erdemir announced plans for energy and environment investments 

totaling US$106 million during 2005-14.
24

 

 

 Isdemir and Kardemir energy consumption rates have long been substantially higher than 

the global average. Isdemir has since made some EE improvements that reduced the energy 

consumption rate by 23 percent. In 2005, Isdemir was involved in a three-year program of 

energy and environment investments totaling US$80 million. Employee-owned-and-

operated Kardemir also improved its performance, but by 2004, had reached only the level 

achieved by Erdemir in 1990. Since then, Kardemir is utilizing a more EE process (from 

Open Hearth Furnace process to Basic Oxygen Furnace process) and is looking into gas 

recovery for energy utilization and carbon emissions reduction.  

 

 

Saving Potential 

 

53. In the iron and steel subsector, EIE calculated a consumption saving potential of 21 percent 

for electricity and 19 percent for fuel for the year 2000.  Assuming that global best practice 

                                                 
23 Economical Analysis of Measures for Improving Energy Efficiency and Reducing Greenhouse Gas Emissions of the Turkish 

Greenhouse Gas Emissions of the Turkish Cement, and Iron and Steel Industries, Project Leaders:  Yücel Ercan, Süleyman Sarıtaş  

Cement Group: Cement Group: Y. Ercan, A. Durmaz, M. Çürüksulu, Ş. Daloğlu;  Iron and Steel Group:  S. Sarıtaş, 

Durlu, M. Übeyl, E. Tekin  
24  This figure and the subsequent figure for Isdemir were provided to bidders in the 2005 privatization auction. 
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improves in parallel with efficiency improvements in Turkey, a similar potential existed in 2007, 

corresponding to an annual potential saving of 1.4 million toe. 
 

Table 3-4: Energy Saving Potential in Iron and Steel in Turkey 

 Electricity  Fuel Source 

Intensity, toe/ton   

Turkey 0.05 0.31 EIE 

Best Practice* 0.04 0.25 EIE 

Saving Potential, % - a 21% 19% EIE 

    

% by energy type used in the 

production process – b 11% 89% 

Turkstat 

2001 

   

2007 Energy Consumption,‗000 

toe – c 7,297 IBS estimate 

Saving Potential, ‗000 toe /year 

(=a*b*c) 1,402 IBS estimate 

   

Source: EIE and IBS. Energy consumption includes steel rolling and further 

processing  

* Determined by EIE specialists considering similar market conditions, product lines 

and process mixes. 

 

3.4 Cement  

Sectoral Overview 

 

54. Cement producers are among the largest energy consumers in Turkey.  As of mid-2009, 45 

integrated cement plants in Turkey were producing both clinker and cement, and 19 plants grind 

clinker that is produced by other plants.
25

  At end-2008, Turkish plants had an annual capacity of 

56.8 million tons of clinker and 94.3 million tons of cement.  Capacity increased more than 40 

percent during the previous three years; Turkey has the largest cement-producing capacity in 

Western Europe.  In  2007, it was the seventh largest cement consumer in the world.  

 

Figure 3-8:  2008 Geographic Distribution of Cement Plants in Turkey 

 

 
Source: Turkish Cement Manufacturers Association (TCMA) 

                                                 
25

 Clinker is an intermediate product that is ground to powder to produce cement. 
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55. The 2008 clinker production was 44.7 million tons; overall cement production was 51.4 

million tons, according to the Association of Cement Manufacturers. During 2002-08, cement 

production increased at a CAGR of 7.8 percent per year—the largest increase was 12.6 percent per 

annum in South East Anatolia—mainly due to exports to the Middle East, especially Iraq.  
 

Table 3-5: 2002-08 Cement Production by Region (Million Tonnes) 

 
        CAGR % 
 2002 2003 2004 2005 2006 2007 2008 2002-08 
Aegean 4.3 4.9 5.3 5.4 6.0 5.9 5.7 4.8 
Black Sea 3.9 4 4.5 5.2 5.7 5.7 5.8 6.8 
Central Anatolia 5.4 5.8 6.4 7.5 8.3 8.4 8.5 7.9 
East Anatolia 1.6 1.7 1.8 1.9 2.1 2.1 2.4 7.0 
Marmara 9 9.8 10.8 11.8 13.8 14.5 14.6 8.4 
Mediterranean 5.8 5.6 6.2 6.6 6.7 7.0 8.4 6.4 
South East Anatolia 2.9 3.3 3.8 4.4 4.8 5.7 5.9 12.6 
Total 32.8 35.1 38.8 42.8 47.4 49.3 51.4 7.8 
 
Source: Turkish Cement Manufacturers‘ Association 

 

56. In 2008, 21 percent of Turkey‘s total cement sales were exports. Since 2002, exports to Iraq 

have increased rapidly due to rising demand and the end of sanctions, boosting exports from 

Turkey‘s Mediterranean and South East Anatolia regions. Other major export destinations are 

Russia, Syria, Spain, Italy and France.  

 

Energy Efficiency 

 

57. Cement accounts for 12 percent of total industrial energy consumption, second only to iron 

and steel. It is energy intensive and energy costs account for 50 percent of total manufacturing 

costs.
26

  Primary energy sources are coal, petro-coke, fuel oil, and electricity.
27

  Over time, Turkish 

producers have adopted improved EE measures (Figure 3-7) because they face increasing 

competition in both domestic and international markets and implementing these measures has 

helped reduce costs. Turkish producers‘ energy efficiency was erratic during 1990-04, but remained 

reasonable compared with the leading European producers. (Figure 3-9) 

 

                                                 
26

 TCMB presentation submitted to the Energy Efficiency Conference, January 2008. 
27 http://www.EIE.gov.tr/duyurular/EV/EV_etkinlik/2008_bildiriler/01-OTURUM_SANAYiDE_ENERJi_VERiMLiLiGi/0102.pdf 
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Figure 3-9:  1990-04 Cement Sector Energy Efficiency in Selected Countries  

 
Source: Enerdata, EIE 

 

58. Despite improvements, the Turkish cement industry compares unfavorably with global best 

practice, indicating substantial economically viable EE potential remains to be captured. According 

to the most recent data available, the energy efficiency of Turkish cement facilities (including 

clinker production) ranges between 0.083 toe/ton and 0.109 toe/ton, for an average of 0.09 toe/ton.
28

 

In 2004, the EU cement industry averaged an energy efficiency of 0.075 toe/ton.  

Saving Potential 

59. Using the benchmark approach, EIE analysis data indicates a saving potential of 25 percent 

in electricity and 29 percent in fuel consumption in the cement subsector (2000 figures).  Turkish 

companies have made EE investments since then but, allowing for parallel improvements in the 

industry used to benchmark Turkish industry, these ratios may be assumed to continue to apply. 

Based on this assumption, the energy saving potential is estimated at around 1.1 million toe per year.  

 

Table 3-6: Energy Saving Potential in Cement in Turkey 

 Electricity  Fuel Source 

Intensity, toe/ton   

Turkey 0.008 0.085 EIE 

Best Practice* 0.006 0.060 EIE 

Saving Potential, %** 25 29 EIE 

    

% by energy type used in the 

production process 12 88 

Turkstat 

2001 

   

2007 Energy Consumption, 000 

toe 3,893 IBS estimate 

Saving potential, 000 toe /year 1,124 IBS estimate 

   
* Determined by EIE specialists considering similar market conditions, product lines and process mixes. 

** As indicated in the 2007 EIE study  
 

                                                 
28 2004, Presentation by Didier Bosseboeuf, ADEME and Bruno Lapillonne, Enerdata, under the EIE Twinning Project. 

http://www.eie.gov.tr/turkce/en_tasarrufu/uetm/twinning/sunular/EE_tahmin/TREE_Pres_Act2-

3_May06_DataBase_followup_Bosseboeuf_Lapillonne_v2.pdf 
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Table 3-7: Investment Requirements for Cement Subsector in Turkey 

Study 

Best Technologies in the 

Cement Subsector 

Economical Analysis of Measures for 

Improving Energy Efficiency and Reducing 

Greenhouse Gas Emissions of the Turkish 

Cement, and Iron and Steel Industries 

Author EIE Gazi & TOBB Universities 

Study Year 2007 2006 

   

Saving Potential 25% in electricity 

29% in fuel 

29% 

Period  2004-2020 

Required Investment 787 Million $ 800 Million $ 

   

Source: EIE, 
  

 

3.5 Glass  

 

Sectoral Overview 

 

60. In 2008, Turkey produced over two million tons of glass; the country is among the leading 

European glass producers and a major exporter of glass products.  The Sisecam Group dominates 

the sector and accounts for half of Turkey‘s annual glass sector sales of US$2.9 billion.  A portion 

of the company‘s annual investments of US$490 million is dedicated to increasing energy 

efficiency.  The Sisecam Group‘s subsidiaries include Pasabahçe Cam, the world‘s third largest 

glassware manufacturer; Trakya Cam, a leading flat glass producer; Anadolu Cam, a leading glass 

packaging producer; Soda Sanayii, which produces soda ash and chromium chemicals; and Cam 

Elyaf, which produces glass fibre for insulation. 

  

61. The Sisecam Group 2008 Annual Report describes how Trakya Cam encourages the use of 

energy-saving products through national media campaigns and direct publicity.  The Group is 

investing in a low-iron energy figured glass furnace and energy glass processing plant to supply 

low-iron figured glass for photovoltaic panels used in solar power generation in Europe.  

 

 

Energy Efficiency 

  

62. Energy consumption in glass constitutes around 3.0 percent of total industrial consumption. 

Production is energy intensive—15-20 percent of manufacturing costs are for energy.  The energy 

efficiency of Turkish glass was 0.03 toe/ton in 2004, well above those of selected European 

countries.  Figure 3-10 illustrates the trend in energy efficiency in the glass subsector in Turkey and 

selected European countries. 
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Figure 3-10: Energy Efficiency in Glass in Selected Countries, 1990-2004 
 

 

Source:  Enerdata, EIE. 

 

63. Glass-making is not only energy intensive but also uses fossil fuels.  The Sisecam Group is 

investigating new technologies; techniques that speed up the melting, refining, and homogenization 

processes; more effective sensors and control systems; recovery of waste heat (for example by 

preheating cullet); more durable refractors; and extending the useful lifetime of furnaces. Some of 

these projects are being undertaken by consortia and/or under EU framework agreements.  

According to the Sisecam Group 2008 Annual Report, company investments in energy efficiency 

described above have led to substantial savings.  Energy consumption in renovated and new 

factories is 6,800 MJ/kg of glass, lowering average annual consumption from 9,150 MJ/kg in 2006 

to 8,600 MJ/kg in 2008.  Further investments are expected to substantially reduce the average. 

 

Saving Potential 
 

64. In glass production in Turkey, EIE determined a saving potential of 10 percent in electricity 

and 34 percent in fuel consumption for the base year of 2005. Based on these figures and on 2007 

energy consumption assumptions, the annual saving potential is estimated to be 261,000 toe (Table 

3-8). 
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Table 3-8: Energy Saving Potential in Glass in Turkey 

 Electricity  Fuel Source 

Intensity, toe/ton   

Turkey 0.031 0.274 EIE 

Best Practice* 0.028 0.18 EIE 

Saving Potential, % 10% 34% EIE 

    

% by energy type used in the 

production process 15% 85% 

Turkstat 

2001 

   

2007 Energy Consumption, ‗000 

toe 851 IBS estimate 

Saving potential, ‗000 toe /year 261 IBS estimate 

   

* Determined by EIE specialists considering similar market conditions, product lines 

and process mixes 

 

3.6 Paper 

Sectoral Overview 

 

65. Turkey is 25th worldwide among paper and paperboard producers, with a production of 2.1 

million tons and 18th worldwide in total consumption, with 4-4.5 million tons consumed per year.  

Turkey is a net importer of paper products. 

 

66. Annual paperboard production capacity is around 2.8 million tons. Producers of white paper 

tend to rely on imported pulp for their raw material; packaging paper producers use recycled fiber 

and some 40 percent of waste paper is recycled each year, according to the Cellulose and Paper 

Industry Foundation.  A key subsector is corrugated cardboard, which accounts for around one-third 

of paper and board consumption and over 100 active companies with annual sales totaling 1.4 

million tons.  Many of these companies are small and have relatively low energy efficiency, but 

Turkey produces much of its paper by recycling waste paper, which is a low-energy process. 

 

Energy Efficiency 

 

67. Paper production is energy intensive—energy costs represent about 25 percent of total 

production costs.  The share of their energy consumption is estimated at 3-4 percent of the total 

industrial energy consumption.  The aggregated energy efficiency of paper production was 0.31 

toe/ton in 2004, well below the EU15 average of 0.37 toe/ton. Figure 3-11 illustrates the energy 

efficiency trend in Turkey and selected European countries.  Countries included in the chart 

produce paper from pulp, which is a more energy intensive process than manufacturing paper from 

cellulose.  
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Figure 3-11: 1990-04 Energy Efficiency in Paper in Selected Countries  
 

 

Source:  Enerdata, EIE. 

 

 

Saving Potential 
 

68. Figure 3-11 shows Turkey as best practice in terms of energy efficiency, perhaps because 

most Turkish paper factories use recycled paper and fiber, which is a low energy intensity process.  

However, paper produced from pulp offers opportunities to increase efficiency during pulp 

processing and drying.  The EIE benchmarking exercise with industry best practice revealed a 

saving potential of 22 percent in electricity and 21 percent in fuel consumption in the paper 

subsector, which corresponds to 206,000 toe per year. 
 

Table 3-9: Energy Saving Potential in Paper in Turkey 
 

 Electricity  Fuel Source 

Intensity, toe/ton   

Turkey 0.09 0.19 EIE 

Best Practice* 0.07 0.15 EIE 

Saving Potential, % 22 21 EIE 

    

% by energy type used in the 

production process 10 90 

Turkstat        

(2001) 

   

2007 Energy Consumption, ‗000 toe 974 IBS estimate 

Saving potential, ‗000 toe /year 206 IBS estimate 

   

* Determined by EIE specialists considering similar market conditions, product lines and process 

mixes 
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3.7 Textiles 

Industry Overview 

 

69. The textiles subsector is a Turkish success story in industrial development.  Turkey 

competes with China as the leading supplier of clothing and household textiles to the EU.  Turkey‘s 

textile industry is fully integrated—spinning, weaving, dyeing, finishing, and garment production—

and a major global producer of synthetic fibers. 

 

Energy Intensity  

 

70. Due to the diversity of processes, the only available aggregated data for the sector is based 

on energy intensity – energy consumption per monetary outputs.  Though textile production is not 

energy intensive, it‘s high share of total industrial consumption—9.0 percent—makes it a good 

candidate for potential EE opportunities.  Compared with EU countries, the energy intensity of 

Turkish textiles is high with a rapidly increasing trend.  Energy intensity was 0.42 koe/00 € in 2004, 

3.5 higher than the EU15 average of 0.12 koe/00 €, primarily due to differences between the value-

added of EU and Turkish outputs, i.e., Italy makes more expensive fashion clothes.  Figure 3-12 

illustrates the trend in energy intensity in textiles.  
 

Figure 3-12: Energy Intensity in Textile in Selected Countries, 1990-2004 
 

 

Source:  Enerdata, EIE. 

 

Saving Potential 
 

71. The diversity of process technologies, industrial activities, and products makes it difficult to 

collect EE data in Turkey and to evaluate and identify the EE opportunities in the subsector. 

Allowing for differences in process technologies and value-added among countries, EIE determined 

subsector best practice and calculated a saving potential of 57 percent in electricity and 30 percent 

in fuel consumption (Table 3-9). Though the base year for the EIE study was 2005, on the 

assumption that the EIE figures are still valid and based on estimated energy consumption in the 

subsector in 2007, as estimated saving potential of the sector is about 1.1 million toe per year. 
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Table 3-10: Energy Saving Potential in Textiles in Turkey 

 Electricity  Fuel Source 

Intensity, toe/ton   

Turkey 0.22 0.19 EIE 

Best Practice* 0.10 0.14 EIE 

Saving Potential, % 57 30 EIE 

    

% Energy Consumption by type 30 70 

Turkstat     

(2001) 

   

2007 Energy Consumption, 000 

toe 2,878 IBS estimate 

Saving potential, 000 toe /year 1,097 IBS estimate 

   

* Determined by EIE specialists considering similar market conditions, product lines 

and process mixes 
 

 

72. According to the 2006 EIE study, Best Technologies in the Textile Sector, an investment of 

US$331 million is required to realize the potential savings.  

 

 3.8 Other Industrial Subsectors in Turkey 

 

73. There are other industries with EE potential, but information is either not available or too 

disaggregated. Therefore, conducting detailed sector studies, systematic data collection, and 

analyses of their energy efficiency are recommended.  Here are brief sector assessments:  

 

Chemicals 
74. As of 2007, the chemical subsector consumed about 10 percent of industrial energy. 

According to 2004 Enerdata/EIE figures, the average energy intensity for the subsector is much 

higher in Turkey at 0.88 koe/00€, than in EU-15 countries at 0.27 koe/00 €. The subsector includes 

diversity of companies and products, such as refineries, rubber, plastic and artificial/synthetic fiber. 

The diversity of outputs, processes used, category of chemicals, and types of firms, makes 

comparisons difficult. The EIE study used 2004 as a base year and projected energy saving potential 

of 18 percent in electricity and 64 percent in fuel consumption, but lack of data prevents a sector-

wide analysis. 

 

Food  

75. Although not energy intensive, the subsector is a major industry and accounts for about 9.0 

percent of total industrial energy consumption. As with textiles and chemicals, the diversity in 

outputs and processes makes sector wide assessment difficult. In addition, most of the firms in this 

subsector are SMEs, making collection of data and systematic support complex.  The EIE study, 

using 2004 as base year, indicated an energy saving potential of 18 percent in electricity and 32 

percent in fuel consumption. 

 

76. Within the subsector, the sugar industry, which processes mainly sugar beets, is particularly 

energy intensive. The EIE studied the sugar industry separately, using 2006 as base year, and 

indicated a saving potential of 31 percent in electricity and 58 percent in fuel consumption; the 2006 

EIE-prepared report, “Energy Efficiency in the Sugar Industry,” noted that the investment 

requirement to achieve the saving potential in the sugar industry would be about US$147 million. 
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Ceramics  

77. Turkey‘s ceramics are successful and the country is the foremost exporter of sanitary ware to 

the EU and other countries.  Ceramics are energy intensive at around 4.0-5.0 percent of total 

industrial consumption.  The subsector is diversified in outputs and value; but few coherent data are 

available so sector analysis is difficult.  
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4. ENERGY EFFICIENCY IN THE BUILDING SECTOR 

 

4.1 Energy Saving Potential in Buildings 

78. In various studies in Turkey, EIE has estimated a heavy saving potential in holdings of 

20-50 percent.  This figure matches the detailed analysis conducted for this report. As set out 

later, an estimate of the savings potential based on actual data or other available estimates also 

yields an overall EE potential of 30 percent.  This figure is equivalent to over 7 million toe or 7.0 

percent of total energy consumption in Turkey. 

 

79. Heating accounts for 75 percent of energy consumption in buildings.  Therefore, most 

energy saving potential is associated with increased use of thermal insulation to avoid heat loss.  

Most buildings in Turkey were built before authorities began to enforce regulations on thermal 

insulation in 2000; therefore, insulating buildings will be the major contributing measure in 

realizing their savings potential.  The assumption in this report is that buildings erected before 

2000 will have a 40 percent saving potential if thermal insulation is installed.
29

  In general, 

difficulties remain in accounting for the building stock in Turkey.  As more housing is built 

under stricter insulation regulations, the savings potential is expected to shift from efficient use 

of energy for heating to electricity consumption, which has been growing at a phenomenal pace 

in recent years. (4.2 Energy Consumption in Buildings) 

 
Table 4-1: EE Saving Potential for Buildings  

(Summary of Calculations further below) 
Parameter Residential Commercial 

and Public 

Total 

Non-Electricity Energy Consumption ('000 toe 2007) 14,774 3,451 18,225 

% Saving Potential 29 29 29 

Consumption after EE Potential is Realized ('000 toe 2007) 10,553 2,465 13,018 

    

Electricity Energy Consumption ('000 toe 2007)* 3,144 2,593 5,737 

% Saving Potential 46 20 34 

Consumption after EE Potential is Realized ('000 toe 2007) 1,710 2,074 3,785 

    

Total Energy Consumption ('000 toe 2007) 17,918 6,044 23,962 

% Saving Potential  32 25 30 

Consumption after EE Potential is Realized ('000 toe 2007) 12,263 4,539 16,802 

Saving Potential ('000 toe 2007) 5,655 1,505 7,160 

*: Electricity consumption figures in this exercise are based on TEDAS figures for Turkey‘s overall consumption, i.e. not limited to the activities 
of its distribution operations. According to TEDAS, the sum of household, commercial and public (mesken, ticaret and resmi daire) is 5,737 toe.  

  

                                                 
29

 Pilot project conducted by EIE and IZODER (Association of Insulation Industry) indicated 50 – 60% of energy saving 

results on public buildings. (Sedat Ariman, ―Policies and Programmes in Energy Efficiency‖ presented at Energy Efficiency 

Forum 15-16 January 2009). Additionally, EIE study on public buildings in 1999 indicated total of 63% energy savings potential 

for selected public buildings. Therefore, even taking into account the difference between public and private buildings, 40% can 

be considered to be a conservative estimation on energy savings potential for buildings builts before 1999. 
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Data Sources on Buildings 

Data, estimates, and assumptions are compiled from resources such as EIE and its project partners, NGOs, Turkstat, 

TEDAS, and MENR.  TEDAS is a good source of information on the number of buildings and households in 

Turkey, since it also serves a high proportion of unregistered (if not illegal) buildings. 

To more accurately estimate and follow developments in the EE potential in buildings in Turkey, an inventory on 

buildings with the relevant parameters is needed.  This requires the preparation and publication of clear guidelines 

for public bodies and NGOs on how to collect, measure, and categorize data under a unified methodology. 
 

 

4.2 Energy Consumption in Buildings 

80. In 2007, energy consumption in residential and commercial buildings accounted for 30 

percent of Turkey‘s final energy consumption, amounting to 24.6 mtoe.  Since 1980, energy 

consumption has doubled and, is expected to continue increasing.  

 
Figure 4-1:  1970-2007 Share of Buildings in Final Energy Consumption 

 

 
Source: MENR 

 

81. Turkey’s rapid industrialization is reflected in the building energy consumption, which is 

now second to industry.  Natural gas is the main source of energy, accounting for 31 percent of 

consumption in 2007, followed by electricity at 26 percent, and renewables at 25 percent—62 

percent wood, 18 percent biomass, 15 percent geothermal, and 5.0 percent solar. The growth of 

residential and commercial electricity consumption is notable.  Between 1990 and 2008, 

electricity consumption in buildings grew over fivefold, increasing from 28 percent to 44 percent 

of total consumption.  The electricity subscriber base expanded from 26 percent to 42 percent of 

the total population, and consumption per building tripled. Table 4.2 shows that commercial 

growth played a major role in this expansion, rising from 5.0 percent share of power 

consumption 1990 to 15 percent in 2008.  
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Table 4-2: 1990-2008 Electricity Consumption in Buildings  

 
 1990 2000 2007 2008 

Total of Turkey Consumption (GWh) 46,820 98,296 155,135 161,948 

 

Residential Consumption (GWh) 9,162 23,888 36,476 39,584 

Commercial Consumption (GWh) 2,558 9,339 23,141 23,903 

Public Office  Consumption (GWh) 1,463 4,108 6,933 7,344 

Total of Building Consumption (GWh) 13,183 37,335 66,550 70,831 

% Share of Buildings in Total Consumption 28 38 43 44 

 

Population 56,473,000 67,804,000 70,586,256 71,517,100 

Residential KWh per capita 162 352 517 553 

Source:  TEDAS 

 
Figure 4-2:  1990-07 Electricity Consumption Per Subscriber (KWh) 

 
Source: TEDAS. 

 

82. Figure 4-2 illustrates that commercial electricity consumption grew the most:  

 

 Consumption/ residential subscriber grew 23 percent since 2000 and 107 percent since 1990. 

 Consumption/ commercial subscriber grew 94 percent since 2000 and 346 percent since 1990. 

 Consumption/public office subscriber grew 43 percent since 2000 and 204 percent since 

1990. 

 

83. Growth in electricity consumption is projected to continue.  The 2006 Energy Sector 

Modeling Final Report, prepared by MENR, EÜAS and TEIAS, predicts that electricity will 

displace natural gas as the main fuel for buildings.  
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Figure 4-3:  Building Energy Consumption by Fuel 

 
Source: MENR for 2007, EUAS and TEIAS‘s Energy Sector Modeling Final Report of 2006, Residential Sector, Reference 

Case for 2020. 

 

84. Some 75 percent of building energy consumption is for heating, as indicated earlier.  

Thus, thermal insulation is a priority to increase EE in the building sector. Heating fuel types 

have diversified into natural gas and electricity, but wood and biomass still comprise about 21 

percent of energy sources, especially for residential users. As natural gas consumption has 

increased, the share of domestic and imported coal has decreased. Municipalities and provincial 

environmental departments have encouraged the switch from coal to natural gas to reduce air 

pollution—61 of Turkey‘s 81 provinces are connected to the natural gas grid. Electricity is used 

for lighting, household and office equipment, building services, and air conditioners.  

 

85. According to the 2000 Building Census, there are 7.8 million buildings in Turkey; if 

industrial buildings are excluded, 7.7 million.  The census found that residential and commercial 

buildings had an area of 913 million m
2
, of which approximately 400 million m

2
 are heated. 

According to the construction permits issued between 2000 and end-2007,
30

 the number of non-

industrial buildings increased by 7.0 percent to 8.3 million, and their area by 56 percent to 1,427 

million m
2
, with further increases in 2008.  Such rates of increase underline the importance and 

urgency of energy saving measures in the building sector.  These figures should indicate that 

one-third of the total area of building stock was constructed after 2000 and should therefore 

conform to the insulation regulation TS 825 revised in May 2008 to align with international 

standards.  

  

                                                 
30

 Construction permits were used, rather than occupation permits, as these data cover a larger base of buildings. 
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Figure 4-4:  2000-08 Development of Building Base in Turkey  

 
Source:  Turkstat. 

 
Figure 4-5:  Number of Buildings (‘000) in 2000 and 2007 by Category 

 
Source:  Turkstat 
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Figure 4-6:  Area of Buildings (Million m2) in 2000 and 2007 by Category 

 
Source:  Turkstat. 

 

86. There are no immediate plans to conduct a Building Census. Instead, Turkstat is planning 

a survey of residential buildings using the Address Based Population Registration System 

(ADNKS).  This database was developed by Turkstat and transferred to the Ministry of Interior 

to be run jointly with the municipalities.  Where sufficient data exist, the new survey will be 

based on sampling, and, where data are insufficient, on field research.  

 
Table 4-3: Alternate Sources of Building and Dwelling Size data 

 ADNKS* Electricity 

Subscribers 

Residential Dwellings 26,265,108 25,697,113 

Private Workplaces, incl. Industry 4,159,475 4,189,336 

Schools 292,956  

Religious  70,906  

Health 72,841  

Dormitories 23,572  

Municipalities 14,896  

Public Office 19,455  

Public inc Other 517,715 168,333 

Source: Turkstat for ADNKS, TEDAS for electricity subscribers 

 

87. For residential figures, data in the Address Based Population Registry Database 

(ADNKS) matches well with data for electricity subscribers.  In this case, ADNKS counts each 

habitable dwelling rather than using street numbers.  For public buildings, the ADNKS is based 

on quantities of street numbers assigned to the building; public buildings tend to be assigned 

more than one street number, accounting for differences in the above table.  

 

88. The Ministry of Public Works is currently coordinating a building inventory project,‖ 

scheduled for 2010 as part of the National Programme for harmonization with the EU. Under the 

Energy Efficiency Law, the Ministry is responsible for maintaining a building inventory and is 

supplying €1.5 million of the €6 million budget.  However, this inventory project is creating data 

to support earthquake alleviation efforts, not EE.  
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89. As part of its UNFCCC obligations, Turkey is expected to follow up and provide data on 

buildings. The main data limitations are the following:  

 No mechanism exists to allow estimates or census on the number of unregistered buildings. 

Estimates of unregistered buildings are based on utility subscriber numbers, which means 

that unregistered buildings now account for up to 60 percent of the stock in large cities. 

 Some owners avoid obtaining occupation permits to evade taxes. However, this does not 

mean that these buildings are not conforming to the building code. 

 

90. Data for 2000-07 show the following trends in building energy consumption: 

 Growth of electricity consumption outstrips the growth of total energy consumption. 

Consumption of electricity per building grew more than 60 percent. 

 Energy consumption/subscriber growth was stagnant but electricity consumption grew by 

50 percent. 

 Energy consumption/m
2
 of building has been falling; electricity consumption/m

2
 is rising. 

 

Figure 4-7:  2000-07 Unit Energy and Power Consumption  

 
Figure 4-8:  2000-07 Unit Energy and Power Consumption 

 
Source: Turkstat, Building Census of 2000, MENR, TEDAS, 2001 construction permit data collected on pre-CC system 

classification.31  

                                                 
31

 Results would vary if the new CC system was used:  2002-04 data exist for each classification system, which differ 
substantially. The new CC system assumes new buildings are added beside old ones and do not replace them. Industrial buildings 
and consumption are omitted. 
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91. The following factors influence unit consumption figures: 

 One-third of the current stock was built after 2000, which means it should conform to new 

insulation regulations, thereby reducing unit energy consumption.  

 Changes in the share of buildings that obtain licenses may affect unit consumption 

parameters, though such changes are hard to quantify. 

 A large volume of new residential construction is unsold. The Istanbul Real Estate Agents‘ 

Association estimates that 0.4 million new buildings are for sale. These increase the housing 

stock, creating misleading figures for declines in energy consumption/m
2
.  

 Increasing use of electrical appliances, especially air conditioners, create electricity 

consumption spikes. 

 

4.3 Regulation on Thermal Insulation and International Comparison 

92. ―Energy Performance Regulation in Buildings,‖ is the main regulation on building energy 

efficiency.
32

 It specifies maximum heat loss standards for insulating materials, efficient use of 

heating systems, and methods for heat calculation.  The regulation divides Turkey into four 

climatic regions to calculate heat insulation standards, and limits the annual energy consumption 

of new buildings to between 200-250 kWh/ m
2
 to 100-120 kWh/ m

2
, almost half of the former 

specification. Each building must have an energy certificate that specifies its heat requirements.  

 
Figure 4-9:  Four Climatic Zones 

 

 

93. Specifications for the EE of new constructions in the pre-May 2008 version of the 

regulation would have required at least 50 percent more energy for heating than the revised 

specification.  Although now harmonized with international standards, buildings constructed to 

pre-May 2008 standards pose a challenge to calculating the energy consumption and efficiency 

of existing building stock.  

 

                                                 
32

 See also Annex 2. 



 

 40 

Table 4-4: Maximum Heat Transmission Coefficients  

in Turkey and Selected Countries (W/m2 K
33

) 

 
  U-Window U-Wall U-Ceiling U-Floor 

Austria 1.70 0.35 0.20 0.40 

Denmark 1.80 0.30 0.15 0.20 

Finland 1.80 0.28 0.22 0.22 

France 2.45 0.28 0.20 0.37 

Germany 1.65 0.50 0.22 0.35 

Greece 3.50 0.60 0.60 0.60 

Ireland 3.30 0.45 0.25 0.45 

Italy 2.75 0.58 0.75 0.74 

Norway 1.60 0.22 0.15 0.15 

Portugal 4.20 0.95 0.75 0.75 

Sweden 1.60 0.22 0.15 0.15 

UK 2.20 0.35 0.25 0.25 

Turkey-Zone 1 2.40 0.70 0.45 0.70 

Turkey-Zone 2 2.40 0.60 0.40 0.60 

Turkey-Zone 3 2.40 0.50 0.30 0.45 

Turkey-Zone 4 2.40 0.40 0.25 0.40 

Turkey-Zone I (Before May 2008) 2.80 0.80 0.50 0.80 

Turkey--Zone II (Before May 2008) 2.60 0.60 0.40 0.60 

Turkey--Zone III (Before May 2008) 2.60 0.50 0.30 0.45 

Turkey-Zone IV (Before May 2008) 2.40 0.40 0.25 0.40 

Source: IZODER 

 

94. Standards for insulation per capita in the USA are 1.0 m
3
, in Europe 0.6 m

3
, and in 

Turkey 0.1 m
3
. In most of Europe, 50 percent of windows are double-glazed, in Finland 100 

percent, in Denmark and Ireland, 80 percent, and in Turkey, 12 percent. 

 

95. Based on past trends, annual new construction of over 100,000 buildings could be 

expected and these would be subject to new EE regulations.  The Association of Thermal 

Insulation, Waterproofing, Sound Insulation, and Fireproofing Material Producers, Suppliers and 

Applicators (IZODER), an industry organization, deems adequate the TS 825 provisions for 

insulation, which are based on DIN standards on insulation thicknesses.  
 

96. Compliance monitoring is typically time-consuming and labor-intensive. In Turkey, 

enforcement is complicated by overlapping responsibilities.  Article 32 of the Law for 

―Establishment and Duties of the Ministry of Public Works‖ (Law No 209) regulates municipal 

responsibilities for supervising the application of existing insulation standards. However, 

―Building Inspection Agencies‖ have been established in 19 provinces and authorized by the 

Ministry of Public Works to carry out such inspections.  
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 Heat transmitted between two surfaces per square meter per degree of difference 
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4.4 Energy Saving Potential by Energy Efficiency in Residential Buildings  

Consumer Awareness 

Even though energy efficiency is becoming popular, consumer awareness on the importance of EE has a 

long way to go, according to the Turkish EE awareness research commissioned by EIE in the context of 

the enverIPAB project.  

 58 percent of respondents had energy efficient light bulbs in their homes. Among respondents who 

could name the type of light bulbs, 86 percent claim to use energy efficient bulbs; 29 percent use for 

incandescent light bulbs (being progressively banned by the EU); and 1.0 percent use compact 

fluorescent lamps (CFL) (multiple answers accepted) 

 Only 46 percent of respondents said they care about using EE goods at home.  

 Only 38 percent have a dishwasher. 

 Only 28 percent know the EE rating for their appliances. Among this group, 75 percent had A-class 

fridges; 71 percent had A-class washing machines; 49 percent had A-class dishwashers; and 18 

percent had A-class air conditioners.  

 76 percent of respondents live in uninsulated buildings.  

 58 percent have double–glazed windows; 39 percent single–glazed windows; and 6.0 percent have 

insulated glazing. 

 49 percent of respondents heat with stoves; 29 percent use natural gas- or coal-fired central heating; 

9.0 percent use electric heaters; 8.0 percent use air conditioners and 5.0 percent cook with natural 

gas stoves. 

 33 percent leave electronic appliances such as televisions on stand-by instead of shutting them down. 
 

Source: Consumer study carried out for enverIPAB. Note: Figures for stove heating differ from other sources 
 

 

97. This section aims to measure the energy saving potential in the residential sector, using 

2007 figures, the most recent comprehensive data. This section draws upon various data, EE 

potential measurements by EIE, and NGO-generated estimates.  
 

 

Table 4-5: EE Saving Potential for Residential Buildings-Electricity Consumption 

  % Share in 

Household 

Consumption 

Breakdown of  

Consumption 

(2007, GWh) 

% 

Saving 

Potential 

Consumption 

After Saving 

Realized (GWh) 

Refrigerator and freezer 31.1 11,344 68.5 3,577 

Washing machine 8.5 3,100 31.6 2,121 

Dishwasher 3.5 1,277 36.0 817 

Drier 3.2 1,167 14.7 995 

TV Set 6.7 2,444 58.4 1,017 

Lighting 11.7 4,268 72.8 1,161 

Heater 9.3 3,392 66.7 1,131 

A/C34 15.0 5,471 0.0 5,471 

Other 11.0 4,012 11.5 3,550 

Total Electricity Consumption 

of Households (HH)** 

100.0 36,476 45.6 19,841 

Source:  EIE Twinning Study for share in consumption and potential saving rates; TEDAS for 2008 consumption.   
** This exercise is based on consumption figures. An estimated 16 million electrical HH appliances are over 10 years old; replacing 

them with EE models could save some 2.5 million MWh/year.35  

                                                 
34

 Although variance of efficiency of A/C units make calculation of savings potential difficult, the below scenario 
allows us to calculate possible savings. Most units sold have a capacity between 2.7 and 3.6 kW. Differences in energy 
consumption per unit of AC, between A- and D-class are 0.195 kWh for 2.7kW capacity AC and 0.260 kWh for 3.6 kW AC. An 
A-class AC consumes 23 percent less energy than D-class. Of the 1.2 million AC units sold in 2006, some 25 percent, or 300,000 
units were A-class. Using the above assumption on AC unit usage, some 1.2 million kWh of energy could be saved each year—or 
50 million kWh per year if all AC units sold had A-class efficiency. 
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Table 4-6: Energy Efficiency Saving Potential through Thermal Insulation* 

Parameter With 

Insulation 

Without 

Insulation 

Total 

% share of buildings with and without insulation** 40 60 - 

Current unit consumption before insulation (saving of 40% of the 

heating consumption)*** 

60 

(=100-40) 100  

Current total consumption before EE measures  24 60 84 

Unit consumption after insulation (saving of  40% of the heating 

consumption)*** 60 60  

Total consumption after insulation 24 36 60 

% EE gain potential 

  

29 

(=60/84) 

 
* Disregarding heating by electrical appliances and disregarding non-heating uses of non-electricity fuels 

** The construction permits data of Turkstat show that the current building stock constructed after 2000 comprises 8.0 

percent of the total by number and 40 percent of the total by area as of end-2008. The assumption is that buildings 
constructed before 2000 with good insulation balance out those built after 2000 with bad insulation; therefore the 40-60 

percent split represents all building stock. 

*** EIE Website says 25-50 percent savings are possible with thermal insulation 

  

                                                                                                                                                             
35 January 2009 EE Forum:  Presentation by Oguz Akgumus, Ministry of Industry. 
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Table 4-7: EE Saving Potential for Residential Buildings-Total 

Parameter Source / Note Figure 

Buildings Total Energy Consumption ('000 toe, 2007) MENR 24,623 

Share of Non-Electrical Fuels in Building Consumption (2007) MENR 74% 

Buildings Non-Electrical Energy Consumption ('000 toe, 2007) MENR 18,225 

Share of Residential in Total Building Area (2007) Turkstat Building Census and construction 

permits 

81% 

Residential Buildings Non-Electrical Energy Consumption 

('000 toe, 2007) 

Assuming area breakdown of residential 

non residential buildings is a good 

approximation of breakdown of non-

electrical consumption. Assuming ratio of 

non-insulated buildings is the same in 

residential segment as in overall 

14,774 

Saving Potential by Insulation Assuming all non-electrical consumption is 

heating, one-third of building stock was 

constructed after year 2000 following 

regulation TS 825, and insulation saves 

40%  

29% 

Residential Buildings Non-Electrical Energy Consumption 

After Insulation ('000 toe) 

Calculated 10,553 

 

   

Residential Electricity Consumption ('000 toe, 2007)  Note: This data indicates that the share of 

residential building is lower for electricity 

consumption 

3,144 

Saving Potential by EE Efforts Calculated in the above table 46% 

Electricity Consumption after EE realized ('000 toe) Calculated 1,710 

   

Residential Buildings Total Energy Consumption Before EE 

('000 toe) 

Calculated 17,918 

Residential Buildings Total Energy Consumption After EE 

('000 toe) 

Calculated 12,263 

Residential Buildings EE Potential Calculated 32% 

Energy Saving Potential ('000 toe) Calculated 5,655 

Share of Residential Saving Potential in Total Energy 

Consumption of Turkey 

Calculated. Please note this figure overlaps 

with insulation savings previously 

calculated, as they both have residential 

insulation gains component. 

7% 

Note: This calculation assumes that users rapidly replace all electrical appliance and bulbs with EE models. In fact, the stock 

renewal period seems to be 8-10 years. (The ratio of sales to estimated stock has been a consistent 12 percent in refrigerators, 

which is a mature product regarding penetration. Washing machines and dishwashers have 12-15 percent annual replacement 

rates).  The industry association, BESD, does not maintain data on what percentages of new sales is B, A, or A+ products.  

 

Energy Consumption Areas within Buildings 

 

1. Heating and Hot Water 

 

98. Typically, heating and hot water account for 85 percent of home energy consumption in 

Turkey, which is higher than the 60-80 percent range throughout the EU. 36  Generally, old 

buildings have little roof insulation (only 10 percent of existing buildings), and double-glazed 

windows (only 12 percent of windows). The first mandatory insulation standards were 

implemented in July 2000, and apply to only 40 percent of existing building stock (by area); until 

May 2008, insulation standards were low. 

 

                                                 
36

  Seppo Silvonen, Team Leader in enver-IPAB EİE Twinning Project. 
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99. In addition, widespread use of old or low-quality stoves means inefficient fuel 

consumption.  Some 87 percent of buildings in Turkey were heated by stoves, according to the 

2000 Building Survey.  The ratio has fallen slightly as gas distribution network improvements 

have encouraged users to install more efficient central heating systems.37  However, Turkstat 

occupancy permit data show that 62 percent of permits issued during 2002-08 were for houses to 

be heated by stoves. T he estimated existing stove ratio is around 85 percent. 

 

100. New regulations require new buildings to match EU standards for insulation and 

efficiency.  However, ensuring compliance and implementing retrofits to improve the EE of 

existing residential building stocks are difficult.  Due to the enormous number of buildings and 

relatively small individual investments, enforcing and monitoring standards are difficult and 

costly.  Therefore, although the building stock renewal is advancing, thermal insulation will 

likely remain a primary target of efforts to increase EE in buildings for the near future. 

 

2. Interior Lighting 

 

101. Lighting accounts for 30 percent of power consumption for retail chains, 40 percent for 

offices and 12 percent for homes.
38

 Most lighting fixtures sold in Turkey are incandescent, which 

are 80 percent less efficient than CFLs. Turkey has an estimated 123 million residential lighting 

points, fed by about 100 million incandescent lamps and 20-30 million CFLs, according to a 

customer survey by the Turkish Lighting Manufacturers Association (AGID).  

 

102. The Turkish market reveals three significant advances in using more efficient light bulbs. 

The first increase was due to campaigns on global warming; the second followed electricity price 

increases in January 2008; and the third, and most striking, occurred after the current economic 

downturn began to affect budgets during the winters of 2008-09.  

 

103. In a demonstration project, 100 households in Istanbul were provided with four CFLs, 

which resulted in average annual savings of 9.0 percent in their electricity consumption, 

according to measurements conducted by the Energy Institute of Istanbul Technical University.39 

 

104. The transmission company, TEIAS, carried out a similar study.  It indicated that if 3.0 

million households switched to CFLs, the savings could be as high as 688 million kWh per year 

of electrical energy and 125 MW of capacity, based on 45 hours of lighting per week.40 Table 4-8 

summarizes the TEIAS analysis.  

  

                                                 
37  Some studies have argued that some central heating boilers are poorly designed, causing efficiency losses, e.g., Enerji 
Verimliliği ve Türkiye, Müslüme Narin/ Gazi University, Sevim Akdemir/Abant İzzet Baysal University. 
38  Presentation by Osram, ―Energy Saving by Smart Lighting‖ at Energy Efficiency (Enver) Forum, 15-16 January 2009 in 

Istanbul. 

For homes, the source is EIE Twinning study. This figure appears low. Postgraduate thesis studies at the Energy Institute of 

Istanbul Technical University are being carried out on development of energy performance assessment methodologies for 

commercial buildings and hotels, on building lightning, and on household energy management. 

 
40 

 Turkish Electrical Energy 10-Year Generation Capacity Projection (2008-17), TEIAS, July 2008. 
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Table 4-8: EE Saving Potential from Switching to Efficient Bulbs 

 

 
Source: TEIAS 

3. Household Durables (including coolers and air conditioners) 

 

105. Turkey ranks second among European household appliance manufacturers and household 

appliances are a major Turkish export.  An EU-wide program has made efforts to improve the 

EE of household appliances, including in Turkey.  The most efficient refrigerators now consume 

about 75 percent less energy, and washing machines and dishwashers are now about 40 percent 

more energy efficient than the 1990 models.    Efficiency improvements are attributed to labeling 

and efficiency regulations, a program that included national government subsidies to 

manufacturers and consumers of energy efficient appliances. 

 

106. Within the EU standards harmonization framework, the Ministry of Industry and Trade 

published EE labeling standards for refrigerators (March 2002); washing machines, dryers, 

dishwashers and residential-type light bulbs (August 2002), and residential-type electrical ovens 

(February 2003). Regulations aim to inform and influence EE product consumers, and encourage 

manufacturers to produce more EE appliances. Recently, market penetration of EE appliances 

has accelerated. In 2007, best-selling appliances were Class-A efficiency or better (refrigerators, 

61 percent; washing machines, 85 percent; dishwashers, 83 percent; electrical ovens, 53 percent; 

and air conditioners, 20 percent).
41

 Marketing and public education are crucial to promote EE 

appliances and their cost-saving benefits.  

 
Table 4-9: Ownership of Household Durables, 2002 and 2006 

 2002 % 

Owner

ship 

2006 % 

Owner

ship 

Refrigerator 15,862,474 96 17,427,101 99 

Deep freezer 958,778 6 822,762 5 

Washing machine 12,240,582 74 15,789,411 89 

Dishwasher 3,293,264 20 4,532,228 26 

Air conditioner 440,151 3 1,235,678 7 

Television 15,659,484 95 17,354,332 98 

DVD/ VCD 1,933,466 12 7,263,443 41 

Personal computer 1,257,252 8 3,299,982 19 

Total Households 16,446,644  17,689,552  

Source: Turkstat. 

                                                 
41 TURKBESD, Rifat Oztaskin‘s presentation at the Enver IPAB Forum. 
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Table 4-10: Number of Domestic Sales of Household Durables by Product 

 2004 2005 2006 2007 2008 

Refrigerator* 2,003,525 2,092,728 2,109,663 1,940,274 1,906,573 

Washing machine* 1,916,831 1,827,998 1,778,523 1,575,269 1,452,735 

Dishwasher* 525,645 631,827 838,722 1,054,100 1,107,602 

Split-type air conditioner** 753,375 1,117,613 1,269,217 1,211,230 1,106,357 

Oven* 598,687 636,581 726,408 785,911 699,858 

Personal computer*** 880,000 1,830,000 2,450,000 2,960,000 3,400,000 

Television*** 2,938,200 3,344,000 3,000,000 2,214,269 1,847,541 

DVD/VCD*** 664,000 980,000 950,000 950,000 940,000 

 

* Source: BESD, Association of White Goods Manufacturers. 

** Source: ISKID, Association of Heating Cooling and Air Conditioner Manufacturers. Internal Units of Split A/Cs. Data limited 

by its members- represent 90 percent of production and 70 percent imports. Other minor products have been neglected. 

***Source: SPO'S 9th Five-Year Development Plan, Electronics Sector Report. For television and DVD/VCDs, actual data for 

2004 and 2005; forecast for the rest. For television, 2007 and 2008 data come from ECID, Association of Consumer Electronics 

Manufacturers. 

 

107. Electrical household appliances sales have been growing as income levels increase and 

lifestyles change in Turkey. Increased sales are a key driver of residential electricity 

consumption, led by refrigerators, which consume 32 percent of overall household electricity.
42

 

Economic development and rising incomes have seen a rapid increase in sales of air 

conditioners; six to seven million AC units are now in use, according to ISKID.
43

 The rapid 

increases in AC use in the residential and tourism sectors have caused peak electricity demand to 

shift to July and August from the traditional peak in December (See Annex 1). As part of the 

process of adopting EU standards, AC units sold must be energy efficient by 2010 for imports, 

and 2014 for domestic units. However, disseminating information and promoting EE AC units 

are crucial to ensure the realization of potential savings. 

 

4.5 Energy Saving Potential of EE in Commercial and Public Buildings 

108. Table 4-11 summarizes the energy saving potential of improved thermal insulation.  

  

                                                 
42  Presentation of BESD (White Good Manufacturers Association), at Enver IPAB Conference in April 2008 in Ankara. 
43  Assuming AC unit capacity of 3 kW, operated four hours per day for three months per year, total electricity consumption 

attributable to AC units total 6.5 billion kWh per year, or 3.3 percent of total electricity generation in 2008. 
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Table 4-11: Energy Saving Potential of Thermal Insulation  

(Continued from Table 4.6) 

Parameter Source / Note Figure 

Buildings Total Energy Consumption ('000 toe, 2007) MENR 24,623 

Share of Non-Electrical Fuels in Building Consumption (2007) MENR 74% 

Buildings Non-Electrical Energy Consumption  

('000 toe, 2007) 

Calculated 18,225 

Share of Commercial and Public in Total Building Area (2007) Turkstat Building Census and construction 

permits 

19% 

Commercial and Public Buildings Non-Electrical Energy 

Consumption ('000 toe, 2007) 

Assuming area breakdown of residential/ 

non residential buildings is a good 

approximation of breakdown of non 

electrical consumption. Assuming ratio of 

non insulated buildings is the same in non-

residential segment as in overall 

3,463 

Saving Potential by Insulation % Following from Table 4.6 29 

Saving Potential by Insulation  in Commercial and Public 

Buildings ('000 toe, 2007) 

Disregarding heating by electrical 

appliances and disregarding non-heating 

uses of non-electricity fuels 

986 

Electricity Consumption in Commercial and Public Buildings TEDAS 30,074 GWh (or 

2,593,000 toe)  

Commercial and Public Buildings Electricity EE potential  Estimate based on the 20% saving potential 

suggested by the APMD study (mentioned 

below) for malls which is in line with EIE‘s 

general statement that buildings in Turkey 

have 20-50% EE saving potential 

20%  

(or 518,523 toe) 

Total Saving Potential in Commercial and Public Buildings 

('000 toe, 2007) 

 1,505 

% Share of Insulation Saving Potential in Total Energy 

Consumption of Turkey 

 1.8 

 

Studies on Consumption Areas in Public and Commercial Buildings 

 

1. Heating 

 

109. Table 4-12 shows the results of a 1999 EIE study of energy consumption and saving 

potential in 2,307 government buildings in seven Turkish provinces, which revealed that 28 

percent of buildings had roof insulation, 38 percent had double-glazed or better-insulated 

windows, and 20 percent had air conditioning.  

 
Table 4-12: Energy Consumption of Public Buildings in Selected Provinces of Turkey 

 

 
Province 

Number of  

Buildings 

Consumption 

kWh/m2 

Consumption by DD 

kWh/m2-DD 

Electricity Fuel Total Fuel Total 

Zone 1 209 36 186 222 232 268 

Zone 2 926 34 263 297 203 237 

Zone 3 810 28 265 293 148 176 

Zone 4 362 22 308 330 132 154 

Source: EIE Public Building Survey, 1999. 
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110. As indicated above, in 1999, energy consumed/m
2
 of public buildings was substantially 

higher than anticipated in the provisions of TS 825 (100-120 kWh/ m
2
), indicating a substantial 

opportunity for EE retrofitting and improvements.  

 

111. The same survey indicated that the buildings with roof insulation and/or double-glazed 

windows averaged a 25-30 percent reduction in fuel consumption, and concluded that additional 

retrofits and improvements could achieve energy saving potential of up to 50 percent (Table 4-

13). 
 

 
Table 4-13: Energy Consumption of Public Buildings by Insulation Factors 

 
Roof Insulation No. of 

Buildings  

% of 

buildings 

Fuel Consumption 

kWh/m2-DD 

Note 

Without Insulation 12,870 72 205 Spends 38% more 

With Insulation 4,950 28 149 Base  

TOTAL  17,820 100 - - 

     

Window Type No. of 

Buildings  

% of 

buildings 

Fuel Consumption 

kWh/m2-DD 

Note 

Single Glazing 8,593 62 212 Spends 51% more 

Double Glazing 4,980 36 141 Base 

Single + Double Glazing  320 2 132 Spends 6% less 

TOTAL  13,893 100 -  - 

Source: EIE Public Building Survey, 1999. 

112. Other findings include the following: 

 Use of insulated construction materials was a mere 3.0 percent. 

 Only 17 percent of heating systems had an automatic control system. 

 Air-conditioner use was 20 percent.  

 A generalization from the evaluation results, taking into consideration the regional heating 

energy values according to TSE 825, revealed energy saving potential of 50 percent for all 

government buildings. 

2. Interior Lighting and Electrical Appliances 

 

113. Since August 2008, most public offices have switched to more efficient bulbs, following 

a Government circular. Since then, 1.8 million incandescent bulbs have been replaced by CFLs, 

saving an estimated TL41 million per year. In 2008, 961,247 incandescent lamps were replaced 

with 895,390 energy saving lamps in the 80,013 mosques of Turkey, resulting in a 65 percent 

reduction in electricity costs for mosques, according to the Religious Affairs Directorate. The 

Directorate developed heating policies that require temperatures to be kept below 20º C in winter. 

A similar policy governs school temperatures. In 2008, a joint protocol between the Ministries of 

Education and Energy allocated 2.8 million energy-saving lamps to primary schools, and 

replaced 1.8 million incandescent lamps. The initiatives were supported by the Parliamentary 

Environment Commission, and documented by Professor Mustafa Oktay, who produced a report 

on this for the Commission. 
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114. Data on use of electrical appliances, such as refrigerators and air conditioners, are 

disaggregated into residential and non residential. The potential savings for public buildings are 

included in the section on residential energy. 

 

 

 
General Studies Aiming to Identify EE Potential  

 

A valuable project by EIE on public buildings was considered in the implementation of energy saving 

measures on a SHÇEK Boarding School in collaboration with IZODER. This demonstration project 

resulted in energy savings of 63 percent. 

 

Recently, shopping malls have become very popular in Turkey.  The Association of Shopping Malls 

and Retailers (AMPD) conducted a pilot project with EIE to conclude that retail sector encompasses a 

20 percent energy saving potential, amounting to some US$1.5 bn/year. According to AMPD, as of 

end-2008, Turkey has 202 malls with 5.0 million m
2.  

As of January 2009, 82 more malls were under 

construction. Malls consume major amounts of electricity for air conditioning and lighting. In a similar 

effort, the Energy Institute of Istanbul Technical University is developing a ―Building Inventory of 

Turkey‖ database. Energy consumption of 35 commercial buildings has been studied to aid database 

design. 

 

 

 

 

 

  



 

 50 

5. FRAMEWORK TO SCALE UP ENERGY EFFICIENCY 

5.1 Summary 

115. Turkey has achieved considerable results in setting up regulatory and institutional 

frameworks to promote EE. The National Energy Efficiency Strategy outlines a policy to provide 

institutional and financial support to identify and implement EE investments. The Energy 

Efficiency Law and its secondary regulation provide the legal basis and measures to promote and 

support energy efficiency increases, including establishing and operating energy service 

companies (ESCOs), such as energy auditors and Voluntary Agreement schemes to encourage 

energy saving investments. The Energy Efficiency Strategy Paper is currently being drafted, 

which is expected to provide national and sector targets for energy efficiency improvements, to 

be completed by end of 2010. 

 

116. Building upon this Government foundation, the industry and the building sector in 

Turkey can now implement and realize considerable EE potential, as indicated in the summary 

data in earlier sections of this report (see Table 5-1).  Although there are variations in the 

potential energy efficiency gains amongst the sectors, the large amount of energy consumption in 

industry makes it a priority target sector for the promotion of EE investments.  On the other hand, 

the building sector has higher rates of efficiency gain potential, because little has yet been done 

in this area.  Although some of the necessary revisions to the building codes and a labeling 

regulation have been put in place, the existing building stock and installed appliance base present 

a large EE potential that is not being realized.  

 
Table 5-1:  Summary of Energy Efficiency Potential in Industry and Building Sectors in Turkey 

 

 Saving Potential, % Saving Potential,  

‘000 TOE/yr 

 Electricity Fuel  

Industry 25% 8,015 

Iron and Steel 21 19 1,402 

Cement 25 29 1,124 

Glass 10 34 261 

Paper 22 21 206 

Textile 57 30 1,097 

Food 18 32 891 

Chemical 18 64 2,283 

Others n.a. n.a. 729 

Building Sector 30% 7,160 

Residential 29 46 5,655 

Public and Commercial 29 20 1,505 

Total 27% 15,152 

Source: EIE, MENR, Turkstat, IBS estimates 

 

117. Efforts continue to improve energy efficiency in subsectors such as steel, cement and 

paper. However, these are still based on efforts by individual enterprises and there has been no 

concerted effort at the national level to provide incentives for investors. Firms that implement EE 

measures are large with the resources and technical capacities that enable them to internally 
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identify, assess and implement the required measures and investments. Smaller firms with fewer 

resources and capacity have not been able to exploit their potential EE gains.  

 

5.2 Barriers to Scaling up Energy Efficiency 

Below are some identified market barriers to the scaling up EE investments in Turkey: 

 

118. Lack of Data.  Until data are available, it will not be possible to develop policies, 

prioritize investments, or provide incentives. Collecting EE data is time consuming, a process 

that requires a continuous dedicated resource stream. Accurate and aggregated EE information 

will address many market barriers. Data are crucial to policy development, and to design, select, 

and provide effective and efficient incentives and support to promote EE. The EE law clearly 

states that EIE would establish a ―national energy information management center‖ but the 

activities and resources to support this activity have not been specified.  

 

119. Low Awareness. Lack of information on EE benefits cause industries, particularly 

medium- and large-scale companies, to view EE projects as higher risk because of their higher 

upfront capital requirements.  This is especially true in large-scale industries such as steel or 

glass.  Without accurate information, misconceptions abound about technical risks and financial 

returns to EE investment.  Lack of familiarity with the range of EE technologies and processes, 

best practices, and financial benefits from energy conservation investments have created a 

misperception of high-risk among industrial enterprises.  Awareness-raising activities have failed 

to dispel them, since most are directed at the general public rather than industrial and corporate 

audiences.  Requirements and training for energy managers will help, but are insufficient to 

encourage EE investments beyond compliance requirements.  

 

120. High Transaction Costs and Insufficient Capacity.  Energy audits and feasibility 

studies can create high transaction costs if industries need to shut down to rehabilitate or replace 

parts.  Transaction costs can increase if there is an insufficient supply of qualified companies or 

consultants with adequate knowledge and experience to identify and prepare EE projects— for 

both industry and the financial sector.  These can lead to lack of financing sources, particularly 

for small-scale projects and SMEs. Insufficient capacity to evaluate and implement EE projects 

among potential project sponsors and financiers is also a major constraint for EE development.  

Although the EE Law provides for the establishing and licensing of energy service companies 

and efficiency improvement projects, a policy is needed to support energy services industry 

development and encourage entrants.  The scarcity of trained, qualified professionals limits the 

scale and number of investments that may be implemented.  

 

121. Lack of Funding. Because information, awareness, and capacity for EE are low, 

financial resources available to develop and implement EE investments are also low.  Lack of 

technical capacity to evaluate EE projects means that financial institutions tend to see the EE 

sector as higher risk and potential borrowers are typically unable to demonstrate the bankability 

of their projects.  In Turkey, funding shortages are exacerbated because available financing is too 

short-term and high-cost. Banks tend to prefer investments that raise productivity or capacity 

rather than investments that reduce costs and inefficiencies – though the positive effects of the 

financial bottom line are the same.  
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122. Insufficient Resources and Support. Although a regulatory framework aligned with 

international standards is in place, capacity to implement Government EE programs needs to be 

scaled up to ensure compliance with new requirements imposed by the EE Law and secondary 

regulations.  Clear incentives and supporting resources are needed to encourage EE investments 

beyond the minimum required by Law. Where sustainable development of resources and 

capacity to promote EE is concerned, incentives and support are important for both government 

agencies, such as EIE, and the private sector, such as energy service companies and banks. 

  

5.3 Future Policy Options and Institutional Arrangements  

 

123. Now that most regulatory and institutional frameworks are in place, Government should 

focus on creating an enabling framework for private sector participation by expanding and 

developing institutional and technical capacity to comply with new regulations, and scale up EE 

investments. To maximize and leverage Government resources, a market for EE services and 

investments needs to be stimulated and developed to attract private sector capital and capacity.  

 

124. Government may direct support to develop a critical mass of demand and market for EE, 

to attract private sector capacity and capital for EE investments. In Poland (see the box below), 

providing information on EE investment opportunities, developing technical capacity, and 

channeling initial financial support for market development and lower transaction costs have 

been important factors in scaling up EE investments. Private sector companies and commercial 

banks improve the allocation and leveraging of government resources, and help ensure EE 

investments and businesses have a commercially sustainable business model.  

 

Bulgaria and Poland:  Leveraging Private Sector Participation in EE Financing  

 

Over the last five years, Bulgaria has introduced medium- to long-term EE strategies, legislation, and action plans, 

supported by EU accession efforts and the increased national emphasis on EE. Substantial private sector 

participation, including commercial financial institutions, demonstrates that the market is responding to the 

promotional regime that was initially funded by donor programs and the state budget. Bulgaria has also developed 

public-private partnerships such as the Bulgarian Energy Efficiency Fund and dedicated credit lines. The Bulgarian 

Energy Efficiency and Renewable Energy Credit Line (BEERECL) exemplify a successful approach to leveraging 

commercial funding through local banks to finance EE projects. Since 2004, BEERCL disbursed loans for Euro 93 

million to support 157 energy projects totaling Euro 150 million. 

 

Poland has also achieved remarkable improvements in EE in all economic sectors using market-based mechanisms. 

Between 1996 and 2006, energy intensity decreased by 55 percent in the industrial sector, and 28 percent in 

residential. The Government strategy to promote EE created the framework for energy efficiency through (i) direct 

regulation (standards); (ii) market stimulation (economic and fiscal); and (iii) supporting instruments (information, 

education, research and development). As a result, many programs to promote energy efficiency investments have 

spurred market growth for EE services, leveraging significant private sector participation. A good example of an EE 

program is the Thermo-modernization Fund, one of the biggest national EE support programs. It provides financial 

support through a premium (repaid by the government through participating financial institutions) that covers up to 

20 percent of the credit used to finance thermal insulation improvements to buildings. In 2008, the Thermo-

modernization Fund granted Euro 80 million through 15 commercial banks, leveraging private equity and 

commercial funding for up to Euro 320 million.  

 

125. Additional policy options as part of the longer term efforts to develop a sustainable 

market infrastructure for EE services, based on international experience, as summarized below 

into three pillars – development of comprehensive data collection, legislative support to develop 

ESCO market, and institutional development of EIE: 
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(I) Develop capacity for measuring and monitoring energy efficiency 

 

126. Most data currently available on EE in Turkey are ad hoc and inconsistent over time, 

making it difficult to assess EE potential and monitor efficiency gains that result from 

investments or policy. Databases such as EUROSTAT and ODYSEE in the EU provide 

consistent timeline data for policymakers to plan, assess, and monitor progress on EE policies. 

EIE should be mandated and provided sustained budgetary resources, to collect and coordinate 

the maintenance of comprehensive database for EE. This will allow policymakers to set clear 

targets for EE improvement and develop action plans to achieve the targets. International 

experience with data collection and monitoring has shown that trained experts and funding are 

crucial to develop successful monitoring programs.  

 

127. Based on international experience, sectoral data collection should focus on five types of 

indicators: 

 

 Economic ratios relating energy consumption or CO2 emissions to a macroeconomic 

variable (« energy intensities, carbon intensities ») ; 

 Technical-economic ratios relating energy consumption or CO2 emissions to an 

indicator of activity measured in physical terms (« unit» or « specific consumption »): ton 

oil equivalent or ton of CO2 per ton of cement; kWh or gram of CO2 per appliance or per 

dwelling, etc; 

 Energy savings or CO2 abatement indicators that assess quantities of energy or CO2 

saved, in absolute values (e.g., Mtoe) or in relative terms; 

 Benchmark/target indicators by sector to show potential improvement based on best 

performing countries; and 

 Indicators of diffusion to monitor market penetration of energy-efficient technologies 

(number of efficient lamps sold; percentage of label A or A++ in sales of new electrical 

appliances) and practices; percentage of passenger transport by public modes, by non 

motorized modes; percentage of goods transported by rail, by combined rail-road 

transport; percentage of efficient processes in industry; and end-use renewables (number 

of solar water heaters, percentage of wood boilers for heating, percentage of biofuels). 

These indicators are easier to monitor and can be updated more quickly than EE 

indicators that depend on end-use consumption data availability.  

 

128. As an example, data and indicators by sector in the ODYSEE database are found in 

Annex 4. 

 

129. Past EIE efforts to analyze industrial energy efficiency should continue, albeit as part of 

comprehensive and systematic data collection.  The EIE could also coordinate these efforts with 

other government agencies, such as the Ministry of Interior‘s building stock data, which would 

begin to build a comprehensive information database on Turkey‘s EE status. Outreach programs 

to collect data from the private sector would also be an important component in this effort. As 

energy efficiency opportunities and required capital/capacity lie in the private sector, gathering 

EE data and monitoring its trends would provide crucial information to develop EE improvement 

targets and priority measures or investments.  The aggregated information on EE would also 

allow policymakers, companies and government agencies to benchmark and assess their 
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efficiency of operation. This would allow many to easily assess the benefits and cost savings 

potential of EE measures or investments.  

 

130. The number of companies, range of processes and technologies employed in various 

sectors, and the issue of information confidentiality, make the data collected from the private 

sector difficult. The actual data collection may be outsourced to other suitable organizations. 

Other organizations, such as academia or NGO, may be considered. This will still require a 

confidentiality agreement between the companies and the organization; but the legal issues may 

be mitigated by compilation of all surveys and data on an anonymous basis. For many of the 

industries, especially the energy intensive ones, the industry associations already have much of 

the energy consumption and efficiency data on an aggregated basis.  Collecting aggregated data 

from industry associations would circumvent the confidentiality issue, but would make 

verification of individual data more difficult. In all cases, EIE would need to have a specific 

strategy and action plan to (i) establish the methodology and data that would be collected, (ii) 

aggregate the data and reorganize into indicators, and (iii) disseminate the information.   

 

131. In summary, the steps to develop a comprehensive EE data collection and monitoring 

program for EIE would include the following elements:  

 

 Develop and build consensus on consistent measurement protocols and metrics 

(definition, calculation, and interpretation of EE indicators);  

 Collect data based on harmonized criteria;  

 Undertake technical coordination with the private sector (mainly industry) and assist in 

capacity building to facilitate data gathering and transfer; 

 Develop tools to assist with data gathering and dissemination (e.g., Internet)  

 Disseminate results at national level. 

 

(II) Specific laws and regulations to scale up EE 

 

132. Existing legislative and regulatory frameworks are broadly aligned in the context of 

harmonization with EU regulation for the accession process. (see Annex 2).  Only a few 

regulations remain to be adopted or harmonized and most are planned for completion by 2010 

(see Table 5 – 2 below). 

 
 

Table 5-2: Target for Harmonizing EU and Turkish Legislation on Energy Efficiency  

   Status 

EU Legislation Draft Turkish Legislation Publication Date August 2009 

Directive 94/2/AT Amendment on the Regulation on Labeling of 

Household Appliances 2009 Waiting 

Directives 2002/91/AT and 

2006/32/AT Regulation on Energy Management in Schools 

under the Ministry of Education 2009 Done 

Directive 2005/32/AT Regulation on Eco-design of Energy Consuming 

Products 2009 Waiting 

Directive 2003/30/AT Law on Bio-fuels > 2011 Waiting 

    

Source: 3rd National Program   
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133. Mechanisms to encourage scaling-up of EE investments are provided for under the 

current legislative framework; voluntary agreements, subsidy program and Efficiency 

Improvement Projects (ESCO model) (Annex 2).  However, little guidance is provided to 

prepare and implement the ESCO model.  Thus, large industrial companies are often the only 

companies to implement EE investments as they have the know-how and resources to procure 

technical services and long-term financial contracts.  Except for the training and subsidy program, 

very little support is available for other private and public entities that may have substantial 

potentials for energy saving but lack capacity to capture the opportunity.  

 

134. Government should consider adopting legislation to further develop and support of the 

ESCO industry. ESCOs work with end-users to identify and implement EE investments, and 

often also provide financing. ESCOs aggregate small-scale EE investments to increase financial 

efficiency, which can catalyze the introduction of EE technologies and investments.  Once 

successful, they can be an efficient agent of EE market development. 

 

135. Existing EE laws and regulations cover licensing of ESCOs and Efficiency Improvement 

Projects implemented under service contracts, which assures energy savings are realized through 

the project. The law also provides an enforcement mechanism for ESCOs that fail to realize 

guaranteed savings under their service contract. However, the law provides little or no support to 

encourage new energy service business entrants.  

 

136. Since ESCOs often provide financing as well as expertise and implementing capacity, 

they assume most of the implementation risks for EE investments. However, no clear recourse or 

arbitration mechanism exists for delinquent fee payments to ESCOs. Since they also often 

provide financing for EE investments, their financial health depends on punctual fee payments, 

based on measured energy savings. Disputes over the delivered savings pose a substantial risk 

for ESCOs and their financiers. Therefore, a mechanism for arbitration between ESCOs and their 

clients may be considered hto create a transparent resolution process that would help clarify and 

limit business risks for ESCOs.  

 

137. In addition, alternative service contract models (Energy Performance Contracts or EPCs) 

may be considered. Currently, secondary regulation provides only ―assured savings,‖ such as the 

Guaranteed Savings Contracts. (Figure 6.1) Another EPC model, the Shared Savings Contract, 

could be included in the regulation.  It requires end-users‘ fee payment based on the energy 

savings achieved; calculated on using pre-agreed percentages of the energy cost savings. (see 

Figure 5.2).  The model reduces risk for end-users to enter EPCs, but increases costs and 

capacity requirements for monitoring actual savings.  This model may appeal to corporations 

capable of monitoring their energy consumption.  The flexibility in the contract model can lead 

to a wider the market for ESCOs and their services.   

  



 

 56 

Figure 5-1:  Guaranteed Savings Contracting Model 

 

 
 

Figure 5-2:  Shared Savings Contracting Model 

 
               Source: ―Financing Energy Efficiency‖, World Bank.  

 

(iii) Anticipated role and institutional arrangement of EIE 

 

138. Energy efficiency implementation arrangements can be divided into three parts—

governance, program administration, and services delivery. (see table below)  

 

139. Government has taken the lead in developing EE frameworks, policies, regulations, 

strategies (see section above), and enforcement, which is carried out by the MENR, the regulator, 

and the EECB. Program administration is second level in this institutional configuration, which 

is performed by the EIE, a statutory agency under the MENR. Therefore, EE program 

administration and EIE governance are not performed directly by the Government, but through 

MENR. Finally, it is anticipated that program implementation, including the delivery of EE 

goods and services, would be conducted by EIE and various private- or public-sector 

stakeholders.  
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Table 5-3: Existing institutional arrangement for EE in Turkey 
Governance/Oversight - Ministry of Energy and Natural Resources 

- Regulator 

- Energy Efficiency Coordination Board 

Program administration EIE 

Services delivery - EIE 

- Industry 

- Private ESCOs 

- Financial intermediaries 

- Equipment (appliance) manufactures or retailers, etc 

 

140. The current institutional framework for EIE falls under the category 2 in Table 5-4 - a 

government agency focusing primarily on clean energy. Although EIE is the designated 

institution mandated to promote energy efficiency, it is also mandated with the promotion and 

research on conventional energy such as hydro and thermal, as well as renewable energy. 

 

141. The clear advantage of this arrangement is the more coordinated approach and 

articulation with national EE and other clean energy policy. However, there are issues that need 

to be considered under this model: 

 EIE is located within a much larger organization responsible for a broad spectrum of energy 

issues and it has had difficulties obtaining the necessary budgetary resources and access to 

decision makers or legislators.  

 As a result of a weak institutional position and limited financial resources,
44

  the energy 

efficiency is mandated to Energy Sources Research Department, which was not a dedicated 

unit for energy efficiency until 2009. This has been exacerbated by the enormous task that 

EIE needs to undertake to carry out its mandate in such a large country as Turkey.  

 There are no policy targets for EE in EIE‘s Strategic Plan for 2009 – 2013. Though a target 

for participants in its training is indicated, there is no other quantifiable and measurable 

target or objective in its EE plan. However, a new strategy which is expected to include some 

targets for EE is being currently considered. 

 

142. In view of the above, the following recommendations should be considered: 

 

i. Define clear target for EE: Clear targets of energy savings should be set for both the national 

level and sub-sector level by EIE. This will provide focus to the policy objective EIE has to 

achieve, while allowing it to monitor the progress. As mentioned earlier, the National Energy 

Efficiency Strategy Paper is currently being drafted by EIE, which is expected to include 

energy saving targets on national and sector level, to be finalized by end 2010. 

ii. Reorganize to establish dedicated unit and resources for EE: EE involves issues that are 

completely different from power generation or renewable energy. The fact that mandate given 

to Energy Sources Research Department was changed in 2009 to be exclusively to promote 

energy efficiency is a progress. The Strategy Paper should provide the unit with specific targets 

for energy efficiency improvements to be achieved, and the main barriers that it should address 

(e.g., information and awareness issues, customer factors, financing issues, etc), but also need 

to be provided with dedicated staff and resources to realize these targets and tasks it is 

mandated with. 

                                                 
44

 Turkey: 2005 Review, IEA. 
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iii. Provide adequate resources to build capacity and competencies: EIE may concentrate on 

building its core competencies to perform the following functions:  

 

 Lead and provide direction to national energy policy makers.  

 Engage, coordinate and work collaboratively with multiple EE stakeholders. Demonstrate 

the viability of EE services and create awareness (e.g, raising awareness in the building 

sector, especially in insulation and lighting), 

 Leverage private-sector participation in EE implementation.  

 Influence energy goods and services providers, including utilities and energy services 

companies. 

 Put in place a credible system and procedures to measure, monitor and verify EE results 

in individual sectors as well as at the macro level. 

 

iv. Strengthen Policy coordination role: Other organizations with similar mandates and 

organizations such as ADEME, Swedish Agency, and Czech Energy Agency, are all 

coordinating closely with relevant ministries on addressing cross-sector issues such as 

environmental impact mitigation and climate change. Since energy is a major component of the 

climate change agenda, more coordination with agencies such as the Ministry of Environment 

and DSI will contribute to EIE fulfilling its leading role in the area of clean energy.  The 

function of Energy Efficiency Coordination Board should also be strengthened to perform this 

task on the broader policy issues, since all the relevant ministries are represented there. 

 

143. To clarify the policy objective that the three pillars may contribute to, the Government 

may consider setting national and sector targets for energy savings as target indicators for EE 

policy. Targets will clarify policy objectives and set benchmarks against which EE measures and 

investments can be evaluated. The energy saving target set by EU, to reduce 20% of primary 

energy consumption by 2020, is an example. Such energy saving target will create a basis for the 

framework provided by Government support and financing, including the above three pillars. 

The current lack of EE targets is in clear contrast to the government targets set in renewable 

energy, where investments by the private sector is supported by the government and international 

organizations with clear objective to support. As seen in the EU and RE in Turkey, target setting 

will encourage the participation of a diversity of stakeholders from government agencies, private 

sector, international organizations and NGOs.  This can facilitate the development of a market 

for EE services and investments, in addition to a general increase in the EE agenda. The Strategy 

Paper, mentioned earlier, should provide these targets and action plans to reach these targets. 

 

144. Additionally, determining optimal mechanisms to provide publicly funded support and 

financing would also be important. In addition to the three pillars, financing support and 

incentives have played an important role in the initial market development/transformation and in 

achieving the policy objective to increase energy efficiency. Lack of access to financing is a 

major market barrier for EE investments in many countries. This is especially true in Turkey, 

where the lack of medium- and long-term financing means lower priority for EE investments. In 

both Bulgaria and Poland (see earlier box), government investment funds catalyzed the 

development and scale-up of a market for EE services and investments. Other financing 

mechanisms for EE investments include loan guarantees and partial credit guarantee programs, 

which have been used successfully in Poland, China and Hungary. Financial incentives such as 

tax credits or subsidized financing have been used in many markets, including developed 
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countries; these programs have also been used effectively to promote EE products and 

technologies. But to determine the optimal instrument for achieving policy goals, feasibility of 

each financing instrument may provide guidance on how to effectively provide support and 

incentives should be considered in the context of Turkey. The World Bank has launched Private 

Sector Renewable Energy and Energy Efficiency Project in 2009, to support renewable energy 

and energy efficiency investments through local financial intermediaries. Lessons learned from 

the project may inform similar efforts in the future.  



 

 60 

Table 5-4:  Institutional Models for EE Implementation 

Model  Advantages  Limitations 

1. Government agency with broad energy 

responsibilities 

Greater credibility with stakeholders. 
EE must compete with other energy programs for resources and 

management attention. 

Government agencies have access to public funding. Large bureaucracy may impede decision making. 

Integrates EE within broader sector objectives. Difficult to attract and retain staff. 

2. Government agency focusing primarily 

on EE/RE/SE 

Agency focus is consistent with EE. Narrower focus reduces scope of influence. 

Easier to attract dedicated staff. 
Potential for competing technologies (EE, RE) within the clean energy 
umbrella. 

Dedicated ―clean energy‖ agency provides greater voice in sector policy, and has 
access to dedicated resources.  

3. Government agency focusing entirely 

on EE  

Opportunity to create a pro-EE agency culture. Narrower focus reduces scope of influence 

Easier to attract dedicated staff and dynamic management. Success is highly dependent on effective top management. 

Potential to leverage other resources (e.g., GEF, donors). Agency may not be isolated from broader energy policy agenda. 

  Agency must compete for resources. 

4. Independent statutory authority (ISA) 

focused on EE 

Independence facilitates operational discretion. Agency value may be seen as marginal -- outside the mainstream. 

Flexibility to access external advice and support. Potential competition between ISA and public agencies. 

ISAs have flexibility in recruiting management and staff. ISAs have less direct access to public funding. 

ISAs have flexibility in fund raising and decision making. Changing scope may require legislation. 

5. Independent corporation focused on 

EE 

Independence facilitates operational discretion. Independent corporations have less direct access to public funding. 

Independent corporations can access private-sector talent and technical capacity. Board selection and composition will determine effectiveness. 

Can form JVs and subsidiaries. Agency value may be seen as marginal -- outside the mainstream. 

Flexibility to obtain external inputs and funds, including shares flotation. Potential competition exists between IC and public agencies. 

6. Public/private partnership focused on 

EE 

Partnerships can seek private-sector inputs (and possibly funding). Potential conflicts between public and private perspectives. 

Independence allows greater freedom and flexibility in decisions. Partnerships have less direct access to public funding. 

7. Nongovernmental  organization 

focused on EE.  NGOs has greater 

credibility with some stakeholders. 

Attract and retain dedicated staff and management. NGOs have less direct access to public funding, less influence. 

EE focus helps build core competencies. NGO may lack credibility in the eyes of public- and private-sector 

stakeholders  

Flexibility to seek external inputs and funding. NGO governance structure may impose other strictures. 

Source: An Analytical Compendium of Institutional Frameworks for Energy Efficiency Implementation, ESMAP, 200X.
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ANNEX 1:  ENERGY SECTOR REFORMS AND POLICY OF 

TURKEY 

I Sector Reforms 

 

1. The Turkish electricity sector has been undergoing extensive reforms and restructuring 

that aim to increase private sector participation in a competitive market and provide 

electricity efficiently and cost-effectively. These reforms are broadly aligned with the EU 

acquis communautaire and include the following: (a) unbundle the sector into separate 

business activities (transmission, generation, distribution, wholesale trading, and retail 

supply); (b) restructure existing state-owned entities into independent corporate entities 

and diversify sellers and buyers; (c) create an independent energy regulator (EMRA) and 

implement a regulatory framework and licensing regime; (d) privatize state-owned 

distribution and generation businesses; and (e) create competitive wholesale and retail 

electricity markets. Turkey has achieved substantial progress in implementing the reform 

agenda.  

 

2. Electricity market liberalization was launched and progressively implemented under the 

Electricity Market Law of 2001. In October 2001, pursuant to the Electricity Market Law, 

TEAS, the former integrated generation and transmission corporation, was restructured 

into a generating corporation, EÜAS, a trading corporation, TETAS, and a transmission 

corporation, TEIAS. TEDAS, the Government-owned distribution corporation, had earlier 

been separated from TEAS‘s predecessor, TEK. In 2004, TEDAS was restructured into 

separate regional distribution companies (DISCOs) in preparation for their privatization. 

 

3. Electricity Market Law also provided for the establishment of a regulatory authority 

Energy Market Regulatory Authority (EMRA). EMRA‘s mandate covers licensing, 

approval of market rules and codes, tariff setting and customer service issues. A bilateral 

contract market has been established. Consumers whose annual consumption exceeds 0.1 

GWh are eligible to choose their own supplier. A balancing and settlement system (BSR) 

has been developed and is being operated by TEİAŞ. In April 2009, EMRA issued new 

balancing and settlement regulations to improve the functioning of the wholesale 

electricity market.  Accordingly, facilities for hourly metering and hourly settlement have 

been implemented and the Market Financial Settlement Center (PMUM) moved to hourly 

settlement in December 2009.  

 

4. One of the fundamental pillars of the agenda is to encourage the participation of private 

investors in the sector. The distribution privatization program is being successfully 

implemented. Privatization Administration completed tenders for four distribution 

companies in 2008. Another seven distribution companies were offered in 2009 and 

tenders were finalized.  Moreover, the Privatization Administration, EMRA and Ministry 

of Energy have recently determined the strategy for electricity generation privatization. 

 

Government Program and Strategy 

 

5. Turkey‘s medium-term economic development policy is articulated in the Ninth 

Development Plan (2007-2013), which was published in the Official Gazette on July 1, 

2006, and outlines Turkey‘s vision of sustainable development. Key long-term 

development goals include transforming the country‘s economic and social structure to 

become an influential regional economic power, raising the level of health and education, 
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improving income distribution, strengthening scientific and technological capacity, 

enhancing effectiveness in infrastructure services, and protecting the environment. The 

vision is of a modern and secular participatory democracy, fully integrated in the 

European community, playing a critical role in its region, and with an export-oriented, 

technology-intensive productive structure. Turkey sees the EU accession process as an 

important opportunity for harmonization with international norms and standards.  

 

6. In May 2009, Government updated its national electricity strategy to meet Turkey‘s 

growing demand efficiently and sustainably. The new “Electricity Market and Security of 

Supply Strategy Paper” is consistent with the Ninth Development Plan objective of 

ensuring security of energy supply while minimizing environmental impacts and 

encouraging renewable and indigenous energy resources to reduce foreign energy 

dependency. As described in Section 1.1, it attaches importance to increasing efficiency 

of energy use. 

 

7. In the new strategy, renewable energy and energy efficiency have emerged as policy 

priorities to increase energy supply security. Strategy principles include the following:  

(a) establish and maintain market structure and market activities; (b) ensure that energy 

policies account for climate change and environmental impacts; (c) provide incentives for 

resource diversification and encourage new technologies that utilize indigenous and 

renewable energy; (d) increase local investments in energy; (e) minimize losses in 

electricity generation, transmission, distribution, and consumption, and increase 

efficiency.  

 

8. Turkey‘s short-to medium–term strategy addresses the electricity supply/demand 

imbalances in a market-driven manner. Measures to improve efficiency in electricity 

supply and consumption, and supply/demand imbalances include the following: (a) 

tariffs; (b) reduce theft and increase collection; (c) ensure adequate investment in 

transmission and distribution networks; (d) rehabilitate existing generation plants; (e) 

privatize distribution networks and selected generation plants. 

 
Primary Energy 

 

9. Turkey lacks significant domestic energy resources and depends on imports (primarily 

natural gas, oil, and some coal) for about 70 percent of its energy needs. Major domestic 

resources include coal (primarily lignite), hydropower (now supplying about 20 percent 

of total electricity consumption, depending on annual hydrological conditions) and oil 

deposits (supplying about 5.0 percent of total oil consumption). Turkey has an important 

strategic role in primary energy due to its location on increasingly important oil and gas 

transit routes from the Caspian Sea and Middle East to Europe. 

 

10. In 2008, Turkey‘s primary energy consumption reached 108 million toe, and domestic 

primary energy production was 27.5 million toe. Primary energy consumption is 

projected to decrease to 105.8 million toe in 2010.
45
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 Ministry of Energy and Natural Resources (MENR) 
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Table A1- 1: 2007 Primary Energy Production and Supply  

 (1,000 toe) Coal Lignite Oil 

Natural 

Gas 

Renewable 

and 

Others 

 

 

TOTAL 

Primary Energy  

Production 1,089 13,372 2,241 827 9,925 
 

27,454 

Primary Energy 

Consumption 17,193* 13,444 33,310 33,953 9,727 
 

107,627 
  * Including secondary coal and petro coke.  

  Source: Ministry of Energy and Natural Resources 
 

Figure A1- 1: Developments in Energy Consumption, Production, and Import, 1980-2007 

 

 

 
Source: Ministry of Energy and Natural Resources 

 

11. In 2008, net petroleum and petrol product imports constituted 29.99 mtoe; natural gas, 

33.6 mtoe; and coal, 12.7 mtoe. In 2006, energy imports cost US$29 billion; in 2007, 

US$34 billion; and in 2008, US$48 billion (respectively 34, 31 and 36 percent of the 

corresponding value of Turkey‘s total exports). A substantial share of energy imports is 

used for electricity generation, especially natural gas.  
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II Electricity  

 

12. Turkey depends primarily on domestic electricity generation because near-term options 

for substantial imports are limited. Domestic installed capacity is about 44.9 GW as of 

2009:  lignite- and coal-fired, 10.9 GW; gas- and oil-fired, 18.3 GW; hydro, 14.6 GW; 

wind, geothermal, and biogas 1.0 GW (See Table 1.2). Available capacity estimates are 

lower—around 33 GW—because most lignite power plants are old and poorly maintained, 

and because low levels of precipitation have reduced hydro availability.  

 

13. Government‘s electricity strategy calls for increasing the share of electricity generated 

from renewable sources to 30 percent by 2023 (from 17 percent in 2008), in particular by 

developing hydro resources and an ambitious wind power program (a target of 20,000 

MW of wind power by 2023).  

 
 

Table A1- 2: Installed Capacity (MW) and Electricity Production (GWh) 
 2006 2007 2008 

 Installed 

Capacity 

Actual 

Production 

Installed 

Capacity 

Actual 

Production 

Installed 

Capacity 

Actual 

Production 
Coal 1,986 15,136 1,986 15,474 2,391 16,596 

Lignite 8,211 38,295 8,111 41,943 8,199 39,090 

Fuel Oil 1,772 6,470 1,745 9,282 1,651 4,440 

Diesel, 

LPG, 

Naphtha 228 57 228 1,762 48 364 

Natural Gas 11,647 95,025 11,746 95,627 11,825 96,095 

Multi – fuel* 3,384 0 3,722 0 5,138 0 

Biogas – 

Waste 43 214 47 129 87 340 

Thermal 

(sub-total) 27,271 155,197 27,585 164,216 29,339 156,923 

Hydropower 13,395 35,851 13,829 33,307 14,553 35,958 

Geothermal 23 156 30 98 77 436 

Wind 146 355 373 797 792 1,495 

TOTAL 40,835 191,559 41,817 198,419 41,817 198,419 

Source: TEIAS 

(*)  Actual production distributed according to fuel used. 

 

14. In 2008, Turkey consumed 161.95 billion kWh of electricity with installed capacity 

reaching 41,817 MW. Consumption distribution was as follows:  industry, 45 percent; 

residential, 24.4 percent; commercial, 14 percent; other, 16.6 percent. Annual net 

consumption per capita is about 2,264 kWh.  

 

15. During 1999-08, electricity consumption accelerated to a compound annual growth rate 

(CAGR) of 5.9 percent. (Table A1-3) In 2008, particularly in the last quarter, the global 

financial crisis led to a slowdown in Turkish industry, which reduced electricity 

consumption. The 2009 consumption forecasts show a fall of 2.4 percent, but a significant 

CAGR of 7.0-8.0 percent is expected during the next decade, implying the need for 

substantial new capacity to ensure security of supply.  
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Table A1- 3: Turkish Energy System:  Peak Load and Energy Consumption, 1999-08 

 

 Peak Load 

(MW) 

Increase 

(%) 

Energy 

Consumption 

(GWh) 

Increase 

(%) 

1999 18,939 6.4 118,485 3.9 

2000 19,390 2.4 128,276 8.3 

2001 19,612 1.1 126,871 -1.1 

2002 21,006 7.1 132,553 4.5 

2003 21,729 3.4 141,151 6.5 

2004 23,485 8.1 150,018 6.3 

2005 25,174 7.2 160,794 7.2 

2006 27,594 9.6 174,637 8.6 

2007 29,249 6.0 190,000 8.8 

2008 30,517 4.3 198,085 4.2 
Source: Turkish Electrical Energy 10-year Generation Capacity Projection, TEIAS, July 2009 

 

16. Recently, gaps have been closing between peak and normal demand and production of 

electricity, indicating the likelihood of an energy shortage during peak demand seasons of 

August and December, now that increased air conditioner use has raised electricity 

demand in August. (Figure 1.5) This is an added burden on the system and raises the 

possibility of power shortages for residential, commercial, and industrial sectors.  
 

Figure A1- 2: Developments in Electricity Demand by Month in GWh, 2001-09 

 

 
Source: TEIAS, August 2009 

 

17. Recently, the electricity supply reserve margin has been declining due to the rapid growth 

of demand for electricity, the relatively low availability of existing thermal generation 

(despite recent improvements), and adverse hydrological conditions. (Figure 1.6) 
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Figure A1- 3: Electricity Reserve Margin of the Turkish Power System (1995-2017) 

 

 

 
Source: TEIAS, and IBS 

 

18. Several studies have assessed the risk of shortfalls in electricity supply over the next few 

years.
46

 A World Bank study explored the earliest year that supply/demand imbalances 

could arise. The analysis included high and low electricity consumption scenarios 

corresponding to a range of GDP growth assumptions, and electricity supply projections 

corresponding to a dry year. Under the high-demand scenario, projected electricity 

consumption would exceed projected secure supply from 2016 onwards, and under the 

low-demand scenario, the first imbalance would likely arise in 2017. The analysis also 

found that, with low hydro generation, if high demand continues, a substantial 

supply/demand imbalance could occur by 2013. The growth slowdown in electricity 

demand in mid-2008 and demand decline during end-2008 and early 2009, provide 

Turkey with a window of opportunity to attract greater investment in generation capacity 

and electricity efficiency. Reserve margins have relaxed and will be in the normal 

operating range until 2013-2015, according to recent TEIAS forecasts. (Fig. 1.8)  

  

                                                 
46

 Recent studies that examined a range of scenarios offered forecasts of likely impending supply/demand imbalances (e.g. 

see Table 32 of the July 2009 Projection of Generation Capacity 2009-2018 submitted by TEIAŞ to EMRA).  
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Figure A1- 4: Supply and Demand Projections (2009-2018) 

 

 
Source: TEIAS, 2009 

 

19. Supply uncertainties associated with potential delays in commissioning additional 

generation plants, and/or low availability of existing plants, increase risks of a 

demand/supply imbalance. The 2007 adverse hydrological conditions and recent climate 

change studies indicate a greater risk of drought in Turkey, which would increase the risk 

of earlier and larger imbalances in electricity supply and demand.  

 

20. Turkey already imports 73 percent of its primary energy; raising the import share will 

increase exposure to external shocks from volatility in energy supplies or prices. 

 

 

Energy efficiency in the power sector 

 

Turkey has substantial potential to improve energy efficiency in the power sector, although 

that is beyond the scope of this report. Even though about 10 percent of installed capacity is 

equipped with combined heat and power systems (CHP), only 4.0 percent of generation is 

realized as CHP. Official CHP forecasts vary from 8.0 to 12 percent by 2020 (PIMS 3367, 

2006: First National Communication Project). The new energy market strategy paper calls 

for greater use of high-efficiency co-generation systems. 
 

Fuel consumption per unit has been relatively high in Turkey; thermal plants use 214 m
2
 of 

natural gas per MWh, 1,570 grams per kWh lignite and 393 grams per kWh of coal. Table 

A1-4 shows the range of efficiencies achieved by generating plants using different fuels 

and the scope for efficiency gains in a wide range of older plants. The weighted average 

efficiency of installed capacity of the plants listed below is 53.7 percent for natural gas and 

33.9 percent for lignite and coal, significantly below yields expected from new investments. 
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Table A1- 4: Efficiency of selected power generating plants, 2004 

 

Plant Fuel Type Installed Capacity (MW) Average calorific value (kcal/kg) %Efficiency 

Çatalagzi B Hard Coal 300 3200 33.9 

Isken Imported Coal 1,516 6000 36.5 

Can Lignite 320 2600 45.0 

Orhaneli Lignite 210 2350 37.1 

Elbistan B Lignite 1,376 1050 36.6 

Yeniköy Lignite 420 1647 35.6 

Kemerköy Lignite 630 1689 35.1 

Çayirhan Lignite 620 1184 33.3 

Seyitömer Lignite 600 1750 32.7 

Yatagan Lignite 630 1906 32.7 

Soma B Lignite 1,032 2300 31.9 

Tunçbilek Lignite 366 2350 31.8 

Kangal Lignite 456 1300 31.5 

Elbistan A 1-4 Lignite 1,356 1050 31.3 

Bot Natural Gas 1,450 8347 55.1 

Bursa Natural Gas 1,432 8347 55.0 

Bo Natural Gas 4,753 8347 55.0 

Autop-Ipp Ng Natural Gas 4,681 8347 55.0 

Ambarli Ng Natural Gas 1,350 8383 48.9 

Hamitabat Natural Gas 1,120 8116 45.6 

Source: TEIAS, 2004 and IBS 

 

III Other Related Government Policies and Strategies 

 

Harmonization with EU regulation and targets 

 

21. Turkey has made significant progress in harmonizing energy sector regulations and sector 

development targets with international best practice and the EU-adopted approach. The 

December 1999 Helsinki Summit recognized Turkey as a candidate for EU accession and 

ushered in a new era in Turkey/ EU the relations. In December 2004, the European 

Council concluded that Turkey was fulfilling the Copenhagen political criteria and the EU 

opened accession negotiations with Turkey on October 3, 2005. Turkey produces annual 

EU Pre-Accession Economic Programs that detail short- and medium-term policy actions 

and structural reform priorities related to EU accession. In December 2007, the Pre-

Accession Program covering 2008-10 was submitted to the EU Commission.  

 

22. The EU energy policy objectives include increasing market competition, ensuring 

security of energy supplies, and implementing environmental protection measures while 

emphasizing energy efficiency targets and addressing climate change. The EU requires 

Member States to comply with the Energy Acquis—rules and policies regarding 

competition and state subsidies (including the coal sector), the internal energy market 

(opening electricity and gas markets, and promoting renewable energy sources), energy 

efficiency, nuclear energy, and nuclear safety and radiation protection. In this regard, the 
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Turkish energy sector will be transformed through convergence with the EU energy and 

environment policies, which emphasize liberalization and climate change issues more 

than existing Turkish policies. In October 2006,  the EU Commission adopted, “The 

Action Plan for Energy Efficiency: Realizing the Potential,” which calls for a 20 percent 

reduction in primary energy consumption by 2020 for Member States, in addition to 

setting GHG reduction targets. 

 

Climate Change Agenda 

 

23. Government has increased its focus on climate change as a policy priority. Turkey ratified 

the Energy Charter Treaty and Energy Charter Protocol on Energy Efficiency and Related 

Environmental Aspects and United Nations Framework Convention on Climate Change 

(UNFCCC) in respectively 2000 and 2004. On February 5, 2009, it ratified the Kyoto 

Protocol. In addition to these international commitments, recent climate change studies 

and the adverse hydrological conditions of 2007 indicate increased drought risk in Turkey, 

thereby increasing the the risk of earlier and larger electricity supply/demand imbalances. 

Climate change is emerging as an important energy sector agenda item for Turkey. 

 

24. Turkey‘s greenhouse gas (GHG) emissions are growing rapidly. Total GHG emissions 

rose from about 170 million tons of carbon dioxide (CO2) equivalent in 1990 to about 373 

mtCO2 in 2007 (excluding Land Use, Land Use Change, and Forestry (LULUCF), CO2 

emissions consistently account for 81.7 percent or 304 mtCO2 of total emissions. Energy 

sector emissions have grown the fastest during this period, and the energy sector accounts 

for the 77 percent of Turkey‘s GHG emissions. The CO2 emissions are projected to rise 

from 304 mtCO2 in 2007 to exceed 604 mtCO2 by 2020 in the Reference Case scenario 

presented in Government‘s 1st National Communication on Climate Change (NCCC) to 

the UNFCCC in January 2007.  

 
Figure A1- 5: GHG Emissions    Figure A1- 6: Sectoral GHG Emissions 

 

 

 
Source: UNFCCC.int 
 

25. The Reference Case assumes that Turkey will reduce GHG emission levels by 11 percent 

compared to the business-as-usual (BAU) case. The reduction in the Reference Case is 

based on the following assumptions:  (a) renewable energy generation will more than 
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double; (b) 5.0 of electricity will be supplied by nuclear power; (c) modal shifts will 

occur in transport. Turkey could achieve a more aggressive accelerated emission 

reduction case (31 percent of GHG reduction level compared with BAU case) through a 

more aggressive utilization of renewable energy sources and energy efficiency measures. 

Industrial consumption of energy and electricity would have to be reduced by 15 percent, 

and residential consumption of energy and electricity would have to be reduced by 10 

percent. These EE improvements are an integral part of the Turkish response to climate 

change, representing a cost-effective solution to reduce GHG emissions.  

 

26. The demand side management (DSM) case presented in the NCCC analyzes impacts of a 

15 percent reduction in industrial electricity consumption and 10 percent reduction of 

residential consumption. International experience demonstrates that implementing such 

measures would be highly beneficial for the economy and the environment. In 2020, 

Turkey‘s CO2 emissions would be 75 mtCO2 (11 percent) below the business as usual 

(BAU) case, while total cumulative CO2 emissions by 2020 would be reduced by about 

7.1 percent.  
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ANNEX 2:  ENERGY EFFICIENCY POLICY 

27. Energy efficiency is an integral component of national energy policy because it is important to 

mitigate energy security risks, reduce import dependence, and address climate change. 

Successive governments have introduced legislation and regulations to minimize energy 

consumption and provide incentives to increase energy efficiency. Governments have also 

initiated public information campaigns and training programs to raise public awareness on EE 

and encourage energy savings.  

 

28. Turkish policy is broadly aligned with European Union policies. Turkey began negotiating full 

EU membership in December 2005, and is now applying its third National Program for 

Adopting the Community Acquis, including regulations to meeting a wide range of EU 

Directives, including EE.  

 

A. Energy Efficiency Policy and Strategy 

29. Serious energy saving efforts in Turkey began in 1981 when the EIE launched the country‘s 

first energy saving plans. In 1993, the EIE established a National Energy Conservation Centre, 

NECC, to conduct comprehensive and efficient energy saving activities. The NECC‘s two 

Sections were Industrial Energy Conservation, and Building and Transport Sectors Energy 

Conservation. 

The Industrial Energy Conservation Section carried out energy management training, energy 

auditing in industry, and promotional activities. Its mandate was to develop and conduct 

international projects, including the following: 

 UNIDO, 1980: Energy audits that were conducted in iron and steel, glass, aluminum, 

and textile sectors identified 274,000 toe of potential energy savings. 

 World Bank I, 1982-84: The project identified potential savings in 11 plants selected 

from five energy-intensive industrial sectors—iron and steel, glass, pulp and paper, 

textiles, and power generation and provided recommendations to improve EE.  

 World Bank II, 1988-91: This capacity-building project established the NECC including 

a team trained and equipped with the latest technological developments.  

 JICA I, 1995-96: in collaboration with Japanese engineers, ―Rational Use of Energy in 

Turkish Industry‖ project undertook energy audits of five industrial plants from 

different sectors and provided recommendations to improve EE.  

 JICA II, 2000-05:  This established a pilot ―model‖ factory as a training centre for 

energy managers; during 2006-10 it aimed to achieve a 10 percent increase in energy 

efficiency by 2010. 

 EU Twinning Project, with a consortium of the French agency, ADEME, and the Dutch 

agency, SENTERNOVEM. The project aims to develop the structures of EIE in line 

with those in Europe in terms of energy saving implementations and policies. 

 

30. In 2004, consultants prepared a National Energy Efficiency Strategy for Turkey within the 

framework of the EU Financial Cooperation Program. The strategy aims to define measures and 

a road map for improving EE in the industrial, residential, transport, and municipal sectors. The 

main objectives set out in the strategy are: 

 

• To support government administrations and municipalities in defining and implementing 

a targeted/integrated EE policy. 
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• To provide technical/financial assistance to end-users and industrial entities through 

effective instruments: - information dissemination, consulting services, credits at 

favorable terms (soft loans), assisting end-users to implement measures to improve 

efficiency. 

• To enhance the existing institutional structure and legislative environment.  

• To increase cooperation with the EU and other donors in support of developing legal and 

institutional arrangements, and financing/co-financing EE activities.  

31. Since 2004, Government has strengthened legal arrangements (see below) and designated 2008 

as Energy Efficiency Year during which the Prime Minister launched a ―National Energy 

Efficiency Campaign,‖ with regulations, training programs, incentives, and an EE public 

awareness campaign on. Although 2009 was not specifically denoted an EE year, the awareness 

campaign was extended.  

 

B. Legislation and Regulations on Energy Efficiency 

32. The main law relating to EE is the May 2007 Energy Efficiency Law (Law 5627), which is 

complemented by several regulations and communiqués. 

 

33. The 2001 Law Related to the Preparation and Implementation of Technical Legislation of 

Products (Law 4703) relates to EE since it governs household appliance labeling.  

The Table below lists the main laws and regulations governing EE.  

LEGISLATION ON ENERGY EFFICIENCY   

    

Legislation Responsible Agency 

Enactment 

Date 

Energy Efficiency Law (No: 5627) MENR May-07 

R
el

at
ed

 R
eg

u
la

ti
o

n
s 

Regulation on Increasing Efficiency in Energy 

Resources and Energy 

MENR Oct-08 

Regulation on Energy Performance of Buildings 

MPWS* 

Dec-08 

Regulations on Principles and Procedures to Increase 

Energy Efficiency in Transportation 

Ministry of Transportation Jun-08 

Regulation Amending the Regulation on KOSGEB 

Supports 

KOSGEB Oct-08 

Regulation to Assign Energy Managers in Schools 

under the Ministry of National Education 

Ministry of Education Apr-09 

Law Related to the Preparation and Implementation of 

Technical Legislation of Products (Law No. 4703) 

Ministry of Industry and Commerce Jun-01 

R
el

at
ed

 R
eg

u
la

ti
o

n
s 

Regulation on Efficiency requirements of New Hot 

Water Boilers 

Ministry of Industry and Commerce Jun-08 

Regulation Amending the Regulation on Labeling of 

Domestic Air Conditioners 

Ministry of Industry and Commerce Jun-07 

Regulation on Labeling of Domestic Air Conditioners Ministry of Industry and Commerce Dec-06 

Regulation on Energy Efficiency of Electrical 

Refrigerators, Freezers and Their Combinations  

Ministry of Industry and Commerce Dec-06 

Regulation on Energy Efficiency of Fluorescent Lamps Ministry of Industry and Commerce Dec-06 

Others   

 

Regulation on Heat Insulation in Buildings Ministry of Public Works and 

Settlement 

Oct-08 
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Regulation on Distribution of Heating and Hot Water 

Costs in Centrally Heated Buildings 
Ministry of Public Works and 

Settlement 

Apr-08 

 

Regulation Amending the Regulation on Principles of 

Preparing Promotion Documents and User Manuals 

Ministry of Industry and Commerce Oct-07 

Source: EIE   

 

Energy Efficiency Law (Law 5627)  

34. The Turkish Grand National Assembly adopted Energy Efficiency Law in May 2007, which 

aims to:  (i) use energy efficiently; (ii) reduce energy losses; (iii) moderate the economic burden 

of energy costs; (iv) increase yield from the use of energy resources and energy; and (v)  protect 

the environment. This Law is supported by regulations and incentives for industrial facilities, 

buildings, services, power generation, and the electricity transmission and distribution networks.  

 

35. The Law is expected to help create an enabling environment for EE technologies and services. It 

provides the legal basis for the following: 

 

 Establishing the Energy Efficiency Coordination Board 

 Specifying the mandate and authority of EIE 

 Specifying the duties and responsibilities of Energy Managers‘ to be appointed in industrial 

entities and industrial zones of 20,000 m2 or more of constructed area, or with an annual 

energy consumption of 5,000 toe and for public buildings with more than 10,000 m2 of 

constructed are or with an annual energy consumption of 250 toe or more.  

 Supplying subsidies and support to promote EE 

 Establishing fines and penalties for non-compliance 

 Implementing related regulations on EE 

 

Regulation on Increasing Efficiency in Energy Resources and Energy 

36. In October 2008, the MENR issued the Regulation on Increasing Efficiency in Energy 

Resources and Energy, which sets out approaches and procedures to implement the Energy 

Efficiency Law and aims to overcome barriers that EE projects and programs face in most 

countries (including Turkey) due to their relatively small size, high transaction costs, investors‘ 

and financiers‘ risk perceptions, lack of awareness, and lack of incentives, among others.  

 

37. The major points of the Regulation are as follows: 

 Promoting EE Services 

o Authorize universities, industry associations and chambers of engineers to conduct 

Energy Manager training  

o Authorize ESCOs (Energy Service Companies) to conduct Energy Manager training 

and energy audits 

o Set criteria for authorization and scope of training programs 

 Energy Efficiency Measures in Industry   

o Require appointment of Energy Managers for industrial entities consuming more 

than 1,000 toe/year, and establish Energy Management Unit to provide technical 

support in industrial zones to companies consuming less than 1,000 toe/year0  
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o Provide financial support of up to 20 percent of EE projects costs for projects up to 

TL500,000 with a payback period of up to five years:  a commission established in 

the EIE will select projects based on a review of the energy potential and anticipated 

payback period  

o Implement Voluntary Agreements with industrial facilities.  Under EIE-managed 

agreements, facilities that reduce their energy intensity by an annual average of 10 

percent over three years will be reimbursed 20 percent of their energy cost for the 

first year of the agreement (not to exceed TL100, 000 or c US$65,000).  

 Energy Efficiency Measures in Buildings and Appliances 

o Obligation to appoint Energy Managers for commercial and public buildings of 

20,000 m
2 

or more of constructed area, or with an annual energy consumption of 500 

toe. For public building, buildings with more than 10,000 m
2
 of constructed area are 

required to have an Energy Manager. 

o Implement mandatory EE measures in public buildings 

o Require TOKI, the Mass Housing Development Administration, to implement 

cogeneration, heat pump, and solar systems in mass housing projects if the cost does 

not exceed 10 percent of total project costs 

o Label household appliances with their energy consumption 

 Energy Efficiency Measures in Power Generation 

o Appoint Energy Managers in power generators with installed capacity of 100 MW or 

more 

o Require all generation licensees to inform the EIE of their annual energy 

consumption 

o MENR will announce annual minimum energy efficiency for thermal power plants  

o Carry out analysis waste heat utilization from thermal power plants 

o Require all equipment used in generation, transmission, and distribution to meet 

international standards 

o Improve public lighting (street lighting) 

o Prioritize renewable energy projects by public institutions carrying out R&D studies  

 Energy Efficiency Awareness 

o Assign the second week of January as EE Week and require metropolitan 

municipalities and local education authorities to conduct awareness programs 

o The public sector will conduct training and awareness programs  

o The EIE will conduct competitions to increase EE awareness  

 Obligation to provide information 

o Owners of industrial facilities, power plants, and public and private building 

obligated to assign Energy Managers must inform EIE of their annual energy 

consumption. Under Law 5627, owners are subject to a TL12,006 fine for providing 

false information or TL60,032 for failing to provide information 

o Industrial entities that implement EE investments through ESCOs and external 

agencies will have their commercial rights protected 

Regulation on Energy Performance of Buildings 

38. In December 2008, the Ministry of Public Works and Settlement (MPWS) enacted the 

Regulation on Energy Performance of Buildings, which sets out principles to calculate and 

evaluate overall building energy consumption; it applies to new construction or substantial 
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modification to existing buildings. It also specifies minimum requirements for energy 

performance, which vary according to building classification and region. 

  

39. The Regulation refers to and is supplemented by other building codes and regulations such as 

TS 825, described in the next section. The Regulation specifies minimum requirements for heat 

losses, insulation, air circulation, heating and cooling systems, ventilation and air conditioning, 

hot water and its distribution, automatic controls, electrical installations and lighting, use of 

renewable energy and co-generation, maintenance, energy, identification certificate, and fines 

and penalties for non-compliance.  

 

Regulation on Heat Insulation in Buildings 

40. In December 2008, the ―Energy Performance Regulation in Buildings‖ was issued following a 

comprehensive public consultation process; it has been prepared by the Ministry of Public 

Works and Settlement, together with EIE and the Turkish Standards Institute. The Regulation 

aims to reduce building energy consumption by 50 percent.
47

 The Energy Performance 

Regulation is in force since December 2009, and was further revised in April 2010. 

 

41. The Regulation is supported by 32 standards, 24 of which have either EN or ISO harmonization. 

Prominent is TS 825 - Heat Insulation in Buildings, issued in 1970, most recently revised in 

May 2008. Since 2000, thermal insulation is mandatory in new buildings only. 

Law 4703:  Preparation and Implementation of Technical Legislation of Products  

42. Enacted in 2001, this law is often referred to as the labeling law; it aims to harmonize Turkey‘s 

legislation with the EU Energy Labeling Framework Directive (92/75/EEC) and it‘s 

implementing directives. Since 2002, regulations and communiqués for energy labeling of 

household appliances have been adopted. These regulations establish standards of product 

efficiency and mandatory labeling of energy performance. 

  

43. Existing regulations and communiqués are as follows: 

 
Regulations  Date 

Regulation on Efficiency Requirements of New Hot Water Boilers Jun-08 

Regulation Amending the Regulation on Labeling of Domestic Air Conditioners Jun-07 

Regulation on Labeling of Domestic Air Conditioners  Dec-06 

Regulation on Energy Efficiency of Electrical Refrigerators, Freezers and  

Their Combinations   Dec-06 

Regulation on Energy Efficiency of Fluorescent Lamps  Dec-06 

Communiqués  Date 

Communiqué on Energy Labeling of Household Light Bulbs Feb-02 

Communiqué on Energy Labeling of Household Washing Machines Mar-02 

Communiqué on Energy Labeling of Household Dish Washers Apr-02 

Communiqué on Energy Labeling of Household Dryers May-02 

Communiqué on Energy Labeling of Household Dryer/Washing Machines Jun-02 

Communiqué on Energy Labeling of Household Electrical Ovens Jan-03 

C. Incentive Programs for Energy Efficiency 

Incentives for Energy Efficiency Investments 

44. The EE Regulation stipulates that projects to improve EE in industrial enterprises, that have a 

maximum payback period of five years and maximum cost of TL500, 000, are eligible for a 

                                                 
47

 The Regulation replaced its partial predecessor ―Heat Insulation Regulation‖ of 1999. The Energy Efficiency Law stipulated in its 

article 7/c that a regulation that corresponded to the EU‘s Directive 2002/91/EC would be prepared. 
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grant of up to 20 percent of investment costs under a program administered by the EIE. 

Industrial facilities should apply each January for grants under this program:  projects with 

larger energy savings and shorter payback periods will be given priority.  

 

45. The Undersecretariat of the Treasury may support projects with an investment that exceeds 

TL500, 000, such as high-efficiency co-generation plants, under the ―Decree Concerning State 

Encouragements to Investments‖ framework. 
48

 This decree anticipates granting investment 

incentive certificates, such as the following investors‘ benefits:  exemptions from customs 

duties or Value-Added Tax; or interest rate subsidies. 

Voluntary Agreements 

46. In 2008, Government launched a new program to encourage EE investments. Investors sign 

Voluntary Agreements with the EIE and may receive a grant of 20 percent of their energy costs 

in the first year of the agreement provided that they achieve an average annual energy intensity 

reduction of at least 10 percent in the first three years of the Agreement. Payment is made at the 

end of the period and may not exceed TL100, 000 (cUS$65,000). 

 

47. This regulation provides additional incentives to promote use of advanced renewable 

technologies and energy efficiency. Businesses may obtain only a single credit for energy 

consumption generated from (i) CHP by modern waste-burning techniques; (ii) locally 

manufactured cogeneration facilities with more than 80 percent efficiency; or (iii) energy 

generated from renewable sources such as hydro, wind, geothermal, solar, or biomass.  

Capacity Building for SMEs 

48. Government is providing funds to SMEs for training in energy efficiency and energy audits. The 

Directorate of Small and Medium-Sized Industries Improvement and Support Administration 

(KOSGEB) will pay for 70 percent of costs incurred for pre-audit studies, energy audits, 

consultancy services, and training—under TL1, 000 for pre-audit studies, TL20, 000 for energy 

audits; and TL10, 000 for consultancy services. These payments are set out in the Regulation on 

Support for KOSGEB. 

 

D. Institutional Framework 

49. Institutions mandated to implement and promote energy efficiency are described below:  

The Ministry of Energy and Natural Resources (MENR) 

The MENR is the primary organization responsible for implementing energy policy, 

including energy efficiency. The General Directorate of Energy Affairs (EIGM) is the main 

policy body within the MENR and is responsible for coordinating energy policy measures, 

including natural gas and electricity sector reform programs.  

General Directorate of Electrical Power Resources Survey and Development Administration 

(EIE) 

The General Directorate of Electrical Power Resources Survey and Development 

Administration (EIE), an agency under the administration of the MENR, is responsible for 

researching and promoting EE. The EIE‘s main mission is to promote the rational energy 

use and to increase the demand for EE through concerted, integrated collaboration with 

related institutions. Since 1980, the EIE has been carrying out EE studies in end-user 

sectors, conducting energy audits in energy-intensive industries, and been responsible for 

training, public awareness campaigns, and studies on policy and legislation.  

                                                 
48

 Decree No: 2006/10921, dated: August 28, 2006, published in the Official Gazette 26311 of 06.10.2006. 
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In 1992, the National Energy Conservation Centre (NECC) was established within the EIE 

to implement the November 11, 1995 regulation on measures to increase EE in industries.  

The EIE has been the main counterpart of the European Union, the Japan International 

Cooperation Agency (JICA), UNIDO, and the World Bank, to promote EE. In 2009, 

management decision of EIE designated Department of Energy Resources Research as a 

dedicated unit for energy efficiency improvement.  

Energy Efficiency Coordination Board (EECB) 

The Energy Efficiency Law mandates establishment of a central body—the Energy 

Efficiency Coordination Board—comprising high-level representatives from all ministries 

related to EE, NGOs, and the private sector. Primary participants are:  the Ministries of 

Interior, Finance, National Education, Public Works and Settlements, Transport, Industry 

and Trade, Environment and Forests; the Undersecretaries of the State Planning 

Organization, and Treasury; and the Energy Market Regulatory Authority, Turkish 

Standards Institute, Turkish Scientific and Technological Research Institution, Turkish 

Union of Chambers and Commodity Markets, Turkish Union of Chambers of Engineers and 

Architects, and Turkish Union of Municipalities. The EECB is chaired by a deputy 

undersecretary of the MENR. The EECB‘s main functions are to prepare EE strategies; to 

set EE policies, and to mandate institutions to implement actions.  

E. Harmonization with EU Legislation 

50. Turkey‘s EE legislation is largely in line with that of the EU; the 2008 EU Progress Report 

called on Turkey to strengthen the EIE and publish national energy efficiency targets. Turkey‘s 

2008 National Program for the Adoption of the Acquis
49

 includes next steps and the time lines. 

The table below lists the legislation that remains to be harmonized. 

 

TARGETS to HARMONIZE EU AND TURKISH LEGISLATION ON ENERGY EFFICIENCY 

   Status 

EU Legislation Draft Turkish Legislation Publication Date August 2009 

Directive 94/2/AT Amendment on the Regulation on Labeling of 

Household Appliances 2009 Pending 

Directives 2002/91/AT 

and 2006/32/AT Regulation on Energy Management in Schools 

under the Ministry of Education 2009 Completed 

Directive 2005/32/AT Regulation on Eco-design of Energy 

Consuming Products 2009 Pending 

Directive 2003/30/AT Law on Bio-fuels > 2011 Pending 

    

Source: 3rd National Program   
 

 

51. The Program also covers actions required to implement regulations introduced under the 

harmonization program. These cover structuring Government bodies. 
 

REQUIREMENTS ON STUCTURING OF RESPONSIBLE ENTITIES 

   

Entity Requirements Date 

Ministry of  Industry & 

Trade 

Training of Ministry staff on Directive 

2005/32/AT 2009 

                                                 
49

 The National Program for Adopting the Community Acquis (NPAA) was introduced in March 2001, and includes commitments 

for EU harmonisation during accession. The first National Program was published in 2001, the second, 2003; and the third, 2008.  
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Ministry of Public 

Works and Settlement 

Establishment of a unit in the Ministry to be 

involved in the preparation and audit of 

legislation on energy performance of buildings 2010 

 

Capacity building to achieve implementation 

of the Regulation on Energy Performance of 

the Buildings 2010 

 

Establishment of a laboratory to conduct R&D, 

training and analysis on energy performance of 

buildings 2010 

MENR-EIE Strengthening of the administrative and 

corporate structure 2010 

Ministry of 

Transportation 

Establishment of a unit in the Ministry to be 

involved in data collection and assessment 

regarding the implementation of the 

Regulations on Principles and Procedures to 

Increase Energy Efficiency in Transportation >2011 

   

Source: 3rd National Program  
 

52. The Program foresees a budget of €43 million to achieve the targets set above; €18 million from 

EU sources; €25 million from Government.  
 

HARMONIZATION PROGRAM BUDGET 

000 €    

 
National 

Budget 

EU 

Sources Total 

Ministry of Industry & 

Trade 0 20 20 

Ministry of Public 

Works and Settlement 3,675 16,800 20,475 

MENR-EIE 21,370 720 22,090 

Ministry of 

Transportation 20 120 140 

Total 25,065 17,660 42,725 

    

Source: 3rd National Program   
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ANNEX 3:  SUMMARY OF END-USER SURVEY 

53. During preparation of this report, a survey of end-users in target sectors was conducted to 

update information for existing energy saving potential and investment requirements. A 

questionnaire was sent to major industrial associations to inquire about existing savings and 

related investment potential in manufacturing. A short review of the industrial sector 

implemented within the report preparation period revealed that an energy saving potential of 

US$178 million can be realized with investments of US$219 million in 19 plants. The survey 

data are insufficient for sector-wide quantitative analysis but they provide sufficient descriptive 

information on investments needed in these industries. Based on survey data, rough estimates 

were prepared on energy saving potential in identified investments: 128 million m
3
 natural gas 

and 1.5 billion kWh electricity savings, equaling almost 2.0 percent for each electricity and 

natural gas consumption by industry. (Table A3-1)  
 

Table A3- 1: Energy Efficiency Investment Survey Result in Industry 

 

Steel  

 

54. Two Integrated Steel plants (ISPs) responded. The identified EE investments indicate cost 

savings of approximately US$170 million. Significant EE potentials exist in this sector, but the 

investment capital costs—ranging from US$1.0 to 150 million—render them out of reach for 

project supports provided under EE Law. For example, a firm with total investment 

requirements of US$197.4 million had high potential for cost savings of US$99 million with a 

payback period of two years, but financing is not possible. The single largest investment 

required was US$150 million, which had an anticipated annual energy savings yield of 112 

million m
3
 natural gas and 572 million kWh electricity, large enough for significant 

improvement of the energy sector as a whole for Turkey.  

  

SECTOR/  

Number of 

responded 

factories(*) Natural Gas Saving Potential     Electricity Saving   Potential 

Total  Cost 

Saving 

  Investment 

Amount  

  m3/year     US$/year   KWh/year  US$/year US$ US$ 

Steel- 2 112.336.050 42.840.019 1.483.797.909 126.051.065 168.891.084 197.432.000 

Paper -3  1.574.545 2.582.489 1.424.000 153.660 2.736.149 12.955.300 

Cement -1 0 0 3.518.125 365.885 365.885 737.706 

Textile -13 14.061.707 4.545.680 10.702.660 981.155 5.526.835 7.607.729 

  127.972.303 49.968.188 1.499.442.694 127.551.765 177.519.953 218.732.735 

(*)Figures unreported by plants are not included in totals.  
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55. Table A3-2 shows examples of EE energy savings in the steel sector. 
 

Table A3- 2: Potential Energy Saving Projects in Steel Production 

 Electricity Saving Measures Fuel Saving Measures 

M
e
a

su
re

s/
In

ve
st

m
en

ts
 f

o
r 

IS
P

s 

In operation area, eliminate steam loss and use 

recovered steam to generate electricity.  

Monitor moisture of coke and coal 

Increase use of blast furnace gas and steel gas in 

boilers by rational running of cogeneration facilities  

Improve steam boilers and reduce fuel oil 

consumption to exploit by-product gas such as coke 

gas, blast furnace gas  

Improve efficiency of heat boilers in cogeneration 

plants during the summer. 

Stop the unnecessary heal boilers of parallel running 

hydraulic pump motors in rolling mill  

 Eliminate air leakage in boilers  

 Use pulverized coal injections instead of coke  

 Increase combustion efficiency and control gas 

emissions 

M
e
a

su
re

s/
In

ve
st

m
en

ts
 f

o
r 

E
A

F
s 

Use dust collecting fans with variable speed drivers  Stop unnecessary parallel running of hydraulic pump 

motors in rolling mill  

Pick out, wash and enrich scrap to improve quality  Recover hot gases and waste heat of slab furnaces 

Install scrap preheating system  Control water consumption by automated cooling 

water in continuous casting 

Reduce casting time by increasing use of chemical 

energy by jet burners at arc furnace  

 

Reduce casting time by replacing transmission 

systems that supply energy to electrodes in arc 

furnace with the modern aluminum arms  

 

During melting process, inject carbon in addition to 

increasing oxygen consumption  

 

Reduce power consumption the electrical arc furnace  

Increase transformation power which influence 

melting time  

 

Use of injection coal between  two charges   

Reduce melting temperature   

Replacement of  pumps with high pressure low 

efficiency with the high efficient ones  at the cooling 

unit controlling by rolling mill  

 

Source: End-user survey conducted for this report 

 

Cement  

 

56. A cement manufacturer who responded to the survey identified a total of US$737,706 of 

immediate EE investments that could yield 3,518 MWh of electricity savings to reduce annual 

electricity costs by US$365,885, with a payback period of less than two years—clearly 

attractive investments. 

 

57. Potential EE investments identified by the survey are found in Table A3-3, including specific 

heat and electricity savings, investments, and applicability ratios for total production capacity of 

Turkey: 
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Table A3- 3: Average Specific Heat and Electricity Savings  

and Investment Costs of EE Measures 

    

 

Measure 

 

Specific 

Heat Saving 

(GJ/ton) 

Specific 

Electricity Saving 

(kWh/ton) 

Specific 

Investment 

Cost ($/ton-

capacity) 

Measures For Raw Meal Preparation    

Using Efficient Transport Systems 0 2.25 6.61 

Using Efficient Raw Meal Homogenization 0 1.79 8.16 

Using Continuous Homogenization 0 0.5 3 

Using Roller Press and Roller Mill 0 4.55 11.68 

Using High Efficiency Classifiers 0 1.75 4.41 

Measures For Clinker Production    

Kiln Combustion System Improvements 0.052 0 1.21 

Reduction of Kiln Shell Heat Losses 0.15 0 0.31 

 

Use of Waste Fuels (with alternatives of 

3 %waste, 6 %waste and (12 %waste) 

0.10 0 1.23 

0.21 0 1.23 

0.42 0 1.23 

Conversion to Modern Grate Coolers 0.3 -3 0.74 

Heat Recovery for Power Generation (Only 

for long kilns in wet process) 
0 20  

Conversion from Wet Process to Dry 

Process with Pre-heater, Pre-calciner Kiln 
2.8 -10 92.59 

Conversion to Multi-stage Cyclone Type 

Pre-heaters in Dry Process 
0.9 0 24.69 

Conversion to Low Pressure Drop, Multi-

stage Cyclone, Suspension Pre-heaters in 

Dry Process 

0 4 3.70 

Optimize Heat Recovery in Grate Coolers 0.08 0 0.25 

Conversion of Long Dry Kiln to Multi-

stage Pre-heater, Pre-calciner Kiln (Dry 

process) 

1.3 0 34.57 

Adding Pre-calciner to Pre-heater Kiln 0.4 0 5.92 

Measures For Cement Grinding    

Using Efficient Transport Systems 0 2 3.70 

Using Roller Press Pre-grinder before Ball 

Mills  
0 8 3.09 

Conversion from Ball Mill to Horomill  0 27 4.94 

Using High Efficiency Classifiers  0 2.5 2.78 

Improving Mill Internals 0 2 0.86 

General Energy Saving Measures    

Preventive Maintenance (Insulation, 

reduction of pressurized air losses, 

preventive maintenance, etc.) 

0.05 3 0.12 

Process Control and Energy Management 0.2 4 1.85 

Using High Efficiency Motors 0 1 0.25 

Using Variable Speed Drives with Fans 0 4 0.12 

    

Source: EIE, End-user survey conducted for this report 
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58. Potential EE investments identified in the above study are found in Table A3-4, with their 

specific heat and electricity savings, investments, and applicability ratios for total production 

capacity. 
 

Table A3- 4: Average Specific Heat and Electricity Savings  

and Investment Costs of EE Measures 

 
 

Measure 

 

Specific 

Heat 

Saving 

(GJ/ton) 

 

Specific 

Electricity 

Saving 

(kWh/ton) 

 

Specific 

Investment 

Cost 

(US$/ton-

capacity) 

Measures For Raw Meal Preparation    

Using Efficient Transport Systems 0 2.25 6.61 

Using Efficient Raw Meal Homogenization 0 1.79 8.16 

Using Continuous Homogenization 0 0.5 3 

Using Roller Press and Roller Mill 0 4.55 11.68 

Using High Efficiency Classifiers 0 1.75 4.41 

Measures For Clinker Production    

Kiln Combustion System Improvements 0.052 0 1.21 

Reduction of Kiln Shell Heat Losses 0.15 0 0.31 

 

Use of Waste Fuels (with alternatives of 3%, 

6%, and 12 %waste) 

0.10 0 1.23 

0.21 0 1.23 

0.42 0 1.23 

Conversion to Modern Grate Coolers 0.3 -3 0.74 

Heat Recovery for Power Generation (Only 

for long kilns in wet process) 
0 20  

Conversion from Wet Process to Dry Process 

with Pre-heater, Pre-calciner Kiln 
2.8 -10 92.59 

Conversion to Multi-stage Cyclone Type Pre-

heaters in Dry Process 
0.9 0 24.69 

Conversion to Low Pressure Drop, Multi-stage 

Cyclone, Suspension Pre-heaters in Dry 

Process 

0 4 3.70 

Optimize Heat Recovery in Grate Coolers 0.08 0 0.25 

Conversion of Long Dry Kiln to Multi-stage 

Pre-heater, Pre-calciner Kiln (Dry process) 
1.3 0 34.57 

Adding Pre-calciner to Pre-heater Kiln 0.4 0 5.92 

Measures For Cement Grinding    

Using Efficient Transport Systems 0 2 3.70 

Using Roller Press Pre-grinder before Ball 

Mills  
0 8 3.09 

Conversion from Ball Mill to Horomill  0 27 4.94 

Using High Efficiency Classifiers  0 2.5 2.78 

Improving Mill Internals 0 2 0.86 

General Energy Saving Measures    

Preventive Maintenance (Insulation, reduction 

of pressurized air losses, preventive 

maintenance, etc.) 

0.05 3 0.12 

Process Control and Energy Management 0.2 4 1.85 

Using High Efficiency Motors 0 1 0.25 

Using Variable Speed Drives with Fans 0 4 0.12 

  Source: EIE, End-user survey conducted for this report 
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Paper  

 

59. Three respondents from the pulp and paper sector identified investments of US$7.6 million, 

anticipated to save 1.5 million m
3 
of natural gas and 1.4 million kWh of electricity, representing 

cost savings of US$ 2.7 million. The required investment is US$13 million dollars, due to a 

cogeneration installation project in one plant, which was an outlier in terms of investment costs. 

 

Textiles 

 

60. Thirteen textile sector respondents identified EE investments that could potentially save 14 

million m
3
 of natural gas and 10.7 million kWh of electricity, representing US$5.5 million. 

Total capital cost for the investment portfolio was US$7.6 million. These small-scale 

investments would be easier to finance, but the challenge will be to promote such diverse 

processes. 
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ANNEX 4:  LIST OF EE DATA AND INDICATORS 

(based on ODYSEE database) 
Industry - data & indicators 

  Content Description 

DATA 

Industry consumption coal, oil gas, heat, electricity, biomass, total 

Manufacturing by energy 

*All Chemicals by energy 

-Chemicals by energy 

-Rubber, plastic by energy 

*Primary metals by energy 

-Steel by energy 

-Non ferrous metals by energy 

*Non metallic minerals by energy 

-Cement by energy 

-Glass by energy 

*Paper, printing by energy 

-Pulp, paper by energy 

*Food by energy 

*Textile and leather by energy 

*Equipement goods by energy 

-Machinery by energy 

-Transport equipment by energy 

- Fabricated metals by energy 

*Other industries by energy 

Mining by energy 

Industrial production index by branches 

Value added by branches 

Physical production steel, aluminum, paper, cement, glass 

Energy prices average, electricity 

CO2 emissions by branches 

INDICATORS 

Energy intensity total, by branches 

Adjusted energy intensity adjusted from structure 

Energy efficiency index   

Unit consumption steel, aluminum, paper, cement, glass 

CO2 intensity by branches (direct or total*) 
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Households - data & indicators 

  Content Description 

DATA 

Total consumption coal, oil gas, heat, electricity, biomass, total, total 

with climatic corrections 

-space heating by energy 

*Single family dwellings by energy 

*Multifamily dwellings by energy 

-water heating by energy 

-cooking by energy 

-electrical appliances / lighting   

Stock of dwellings total, houses, flats, with central heating, with room 

heating 

- stock of new dwellings   

Floor area of dwellings average, houses, flats (existing dwellings, new 

dwellings) 

Stock of appliances, refrigerator, freezers, washing machine, dish 

washers, TV 
equipment rate 

Energy prices electricity, average 

Degree days   

INDICATORS 

Unit consumption per total, for space heating, cooking, water heating , per 

dwellings, per m2, with climatic corrections, in 

useful energy 
households 

Energy efficiency index   

Specific consumption of houses, flats 

new dwellings 

Specific consumption of refrigerator, freezers, washing machine, dish 

washers, TV 
electrical appliances 

CO2 emissions direct & total *: per dwelling, for space heating 

 

 


