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PROMOTING ENERGY EFFICIENCY 
IN THE RESIDENTIAL SECTOR 
IN KAZAKHSTAN: DESIGNING 
A PUBLIC INVESTMENT 
PROGRAMME
 

This report summarises the results of a study on how to improve energy efficiency in the 
residential sector in Kazakhstan. Specifically, it presents an analysis of how to design a 
public investment programme in this area. The programme should be completed by 2020. 
Together with other policy measures it should contribute to achieving the Government’s 
target of a 15%-reduction in CO2 emissions by that year. Several scenarios are analysed 
with costs ranging between EUR 10 mln to EUR 50 mln annually. In the most optimistic 
scenario, CO2 emissions could be reduced by 2.89% compared to the baseline 1990 
emissions.
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FOREWORD 

Kazakhstan faces significant climate change challenges. The government has developed different 

scenarios for adapting to future expected climate changes. The costs of these scenarios vary but 

achieving low-carbon economic growth, as declared by the Government, will require significant 

financial resources, including support from public budgets.  

The present report summarises the results of a pilot project that has been implemented to 

facilitate the initial efforts of the Ministry of Environmental Protection of Kazakhstan to identify, 

design and cost a public multi-year investment programme in an area of high priority for climate 

change policies, that is energy efficiency in the residential sector. Adoption of energy efficiency 

measures in this sector is among the most cost-effective ways of achieving low cost CO2 reductions, 

and was defined as a priority area for demonstrating the key phases, criteria and tools in the 

development of a budgetary investment programme.  

The report was prepared in the framework of the Task Force for the Implementation of the 

Environmental Action Programme (EAP Task Force) for the countries of Eastern Europe, Caucasus 

and Central Asia (EECCA), whose Secretariat is located in the OECD’s Environment Directorate. 

Specific elements of this report were presented and discussed at several meetings in Astana with the 

participation of experts from various government ministries and agencies of Kazakhstan.  

The project was managed by Nelly Petkova with substantive inputs by consultants Rafal Stanek 

and David Toft (KommunalKredit Public Consulting, Austria) and Talgat Seitkazin (Kazakhstan). 

Special thanks go to our local coordinator Kazken Orazalina for her help throughout project 

implementation. The authors are also thankful to Angela Bularga and Brendan Gillespie (OECD) who 

reviewed the report and provided valuable comments. Irina Massovets provided overall administrative 

support to the project and Oleg Surduleac and Natalia Chumachenko translated the report into 

Russian.  

The project was financially supported by the Government of Germany, through its Federal 

Ministry for the Environment, Nature Conservation and Nuclear Safety.  

The views expressed in this report are those of the authors and do not necessarily reflect those of 

the OECD or its member countries. 
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EXECUTIVE SUMMARY 

The residential sector represents an opportunity for Kazakhstan to address key objectives in its 

energy and climate change policies. In particular, it can contribute to the reduction of total energy 

consumption and energy intensity of the economy, which are very high compared with other countries, 

as well as increasing energy independence in the future. Energy efficiency investments in the 

residential sector can also contribute towards reducing greenhouse gas emissions and meeting 

ambitious climate change targets set by the Government. Despite the fact that Kazakhstan has no 

formal obligations to reach specific climate mitigation targets under the Kyoto Protocol, the 

Government has announced its own targets: a 15%-reduction in emissions by 2020, and a 25%-

reduction by 2050, relative to the 1990 baseline. Achieving such objectives will require significant 

investments, both public and private, supported by an efficient regulatory framework. 

Although the basic policy and legal framework that can support energy efficiency and 

renewable energy sources is in place in Kazakhstan, its implementation requires further efforts. 

Among others, the Government has developed some budgetary programmes that support 

improvements in the residential sector. However, energy efficiency and fighting climate change are 

not explicitly included in these programmes. 

The pilot development of a budgetary programme for increasing energy efficiency in the 

residential sector in Kazakhstan aimed to bridge the implementation gap and to provide a model for 

similar initiatives. The programme scope and objectives were defined in close cooperation with the 

Ministry of Environmental Protection of Kazakhstan but other major players in the Government were 

also consulted.  

Three project pipelines were identified for analysis and evaluation, being considered both cost-

effective and realistic to implement through the regular budgetary process. These include: 

 Support for the installation of thermal insulation (thermal retrofitting or modernisation) in 

housing structures, with a particular focus on the typical khrushchyovka-type of residential 

buildings erected in the 1950s and 1970s and known to be highly energy inefficient; 

 Support for the installation of building level automatic substations (BLS) and thermostatic 

valves on radiators in order to better allocate heat where it is needed and ensure better 

thermal comfort of living spaces; and 

 Support for the conversion from coal to natural gas in the production of energy for heating 

in the residential sector (i.e., local boilers supplying heat to blocks of flats). 

In addition, it was hoped that the programme would help to stimulate the domestic market for 

energy auditing and thermal renovation services. 

An Excel-based model was developed to assess the costs of the programme and its 

environmental impacts. The model can also be used to optimise CO2 emission reductions given a 

specified programme budget or optimise the programme budget for an assumed level of reduction of 

CO2 emissions.  As such, the model is an analytical tool that can help the decision-making process 

become better informed and more transparent. 
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To be successful, before implementing a public expenditure programme, the government needs 

to put in place a policy and regulatory framework with a clear set of incentives for investing in 

energy efficiency. The analysis shows that apart from the potential lack of resources, the programme 

implementation may be hindered by policy, regulatory and institutional factors outside of the 

immediate control of programme’s implementers. Such factors include weak price signals, ineffective 

energy tariff structure, poor enforcement of building codes, lack of actual heat consumption metering, 

lack of users’ control over the use of heat in the absence of thermostatic valves, and investment 

barriers of various nature and magnitude. 

Three scenarios were costed and assessed involving possible CO2 emission reductions by 2020, 

ranging between 0.58% and 2.89% compared to 1990 levels. The lowest emissions reduction scenario 

requires that the Programme would cost about EUR 10 million annually. This would cover the 

insulation and installation of automated building level substations in about 105 buildings, and the 

replacement of about 15 coal boilers. It would require about EUR 7 million from the state budget in 

the form of grants, with the rest coming from the owners of the buildings/boilers. The annual CO2 

reduction, under this scenario would be 0.15 million tonnes of CO2. If implemented, the programme is 

expected to result in total energy savings of 2 529 GWh and cost savings from reduced heat bills for 

the population of KZT 39 mln. The second scenario doubles the proposed annual spending and the 

third scenario assumes that the Programme will spend up to EUR 50 million annually. The third 

scenario is also expected to  result in total energy savings of 12 645 GWh and total cost savings of 

KZT 195 mln. 

Programme implementation requires institutional arrangements that entail transparent and 

cost-effective decision making. The report analyses several institutional options. These include 

establishing an implementing entity in a government department, located at the Ministry of 

Environmental Protection, to outsourcing the programme administrative functions to a bank or a 

specialised agency. The choice should be made on the basis of the level of finance, and hence risk, 

involved, as well as the capacity of the alternative institutions to manage such programmes. To the 

extent that appropriately qualified staff are not available in ministries, the Kazakh government may 

need to think of developing such capacities through further education and training or appointing an 

implementing entity with the appropriate skills. Whatever the choice, the implementing entity should 

have a degree of independence to ensure that decisions are made using rules and criteria in line with 

the programme’s objectives, and not subject to undue political influence. This is in line with good 

international practice.  
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ABBREVIATIONS AND ACRONYMS 

AHS Automated heating sub-station 

ARNM Agency for the Regulation of Natural Monopolies of Kazakhstan 

BLS  Building level sub-station 

CC Climate change 

CDM  Clean Development Mechanism 

CfP Call for proposals 

CHP Combined heat and power (generation or plant) 

CIF Clean Investment Funds 

CLIMI Climate Laws, Institutions and Measures Index  

CTF Clean Technology Fund 

DH  District heating 

DSM Demand side management 

EAP Task Force Task Force for the Implementation of the Environmental Action Program 

EBRD European Bank for Reconstruction and Development 

EE Energy efficiency 

EECCA Eastern Europe, Caucasus and Central Asia 

EU European Union 

GDP Gross domestic product 

GEF Global Environmental Facility  

GHG Greenhouse gas (emissions) 

HDD  Heating degree day 

HOB  Heat only boiler 

IEA International Energy Agency 

IET International Emissions Trading 

ISE Index of sustainable energy 

IU Implementation Unit 

JI Joint implementation 

JISC Joint Implementation Supervisory Committee  

KAZNIIEK Kazakh Scientific Research Institute for Ecology and Climate 

KEGOC The National Energy Transmission Company of Kazakhstan 

KPC Kommunalkredit Public Consulting 

KZT  Kazakh Tenge (Kazakh currency) 

MTEF Medium term expenditure framework 

NPV Net Present Value 

OECD Organisation for Economic Co-operation and Development 

PCM Project cycle management 
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PE Programming unit 

PPP Purchasing power parity 

RE Renewable energy 

SEAP Sustainable Energy Action Plan 

TSU Technical support unit 

UNDP United Nations Development Programme 

UNFCCC United Nations Framework Convention on Climate Change 

USD US Dollars 

VAT Value Added Tax 

WHO World Health Organisation 

Units  

cm Centimetre 

CO2 Carbon dioxide 

Gcal Gigacalory 

GJ Giga Joule or Gigajoule 

gW Giga Watt  

GWh  Gigawatt hour  

Kcal  Kilocalories 

kJ Kilojoule 

Kcal  Kilocalories 

km Kilometre 

koe  Kilogram of oil equivalent 

KW Kilowatt  

kWh Kilo watt per hour 

m
2
 Square meter 

m
3
 Cubic meter 

MW Megawatt  

t Tonne 

t/a Tonnes annually 

TWh  Terawatt hour  

W/mK Watts per meter Kelvin (a unit of thermal conductivity) 

EXCHANGE RATES 

 2005 2006 2007 2008 2009 2010 2011
a
 

Tenge/USD 132.88 126.09 122.55 120.30 147.50 147.36 146.19 

Tenge/EUR 165.12 158.17 167.86 176.59 205.39 195.40 205.57 

Source: IMF (2011), International Finance Statistics database, National Bank of Kazakhstan. 

Note: 2011
a
 - Average of quarterly data (Q1-Q3).  
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1. INTRODUCTION 

Background 

Kazakhstan is the largest economy in Central Asia. The country is a major producer of coal, oil 

and gas, as well as being the world’s largest exporter of uranium ore. It is also the largest greenhouse 

gas emitter and second most energy intensive country in the region. While Kazakhstan recently 

attained the status of a middle-income country, it remains dependent to a large extent on revenues 

from the sale of oil and other fossil fuels. In this context, the Government of Kazakhstan has set for 

itself relatively ambitious targets of doubling GDP by 2015 while reducing by half the energy intensity 

of GDP by 2015 (Climate Investment Funds, 2010).  

Although the medium-term growth prospects for Kazakhstan remain good, the global financial 

and economic crisis brought into sharp relief the imbalances of long-term economic development in 

the country, in particular the country’s reliance on commodity exports. Economic diversification will 

be challenging in a period in which rising oil prices and increased production will channel investment 

of human and financial resources into the conventional energy sector. A well-staged transformation of 

the energy sector is a fundamental development challenge for Kazakhstan. The domestic demand for 

energy, in particular electricity, is rising in Kazakhstan. Instead of building new generating capacity 

and importing from other countries, the government of Kazakhstan is interested both in diversifying its 

energy base and reducing its carbon dioxide emissions. 

Environmental, and in particular climate policies can provide an additional lever to establish 

incentives for the transformation of the energy sector in Kazakhstan. So far, according to the Climate 

Laws, Institutions and Measures (CLIM) Index
1
, Kazakhstan experiences important problems in both 

formulation and implementation of relevant policies. With a CLIM Index of 0.226, Kazakhstan is 61st 

in the world (the leader is the United Kingdom at 0.801) (EBRD, 2011). But above all, the economy’s 

energy and carbon efficiency show the degree of challenges to be addressed in the country.  

Within the context of energy and climate policies, improving energy efficiency can bring multiple 

benefits. Energy efficiency contributes to both greenhouse gas (GHG) emission reductions, helping 

countries to meet their climate change targets, to achieving economic gains by decreasing the 

electricity and heat bills of residence owners to creating more jobs in green technologies and services. 

For example, the European Climate Change Programme estimates that the Energy Performance of 

Buildings Directive (2001/91/EC) will achieve a 220 megatonne CO2 equivalent reduction, of which 

35-45 megatonne reduction by 2010 and that most of this reduction would be achieved at negative cost 

(i.e., could be financed through savings). The main components of such programmes are insulation 

                                                      
1
 The CLIM Index was constructed by the European Bank for Reconstruction and Development. It serves to 

compare the quality and depth of climate policies, measures, laws and institutions across a wide range 

of countries. The Index examines 12 constituent variables grouped into four key policy areas: 

(i) international cooperation; (ii) domestic climate framework; (iii) sectoral fiscal or regulatory 

measures or targets; and (iv) cross-sectoral fiscal or regulatory measures. Most of the variables are 

then scored based on a scale of 0/0.5/1 basis and the policy areas and variables are weighted and 

scored. High carbon intensity is highly correlated with a low CLIM Index and high national income 

correlates with a high CLIM Index. The highest possible score is a 1.0. 
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(walls, roofs, and floors) and efficient heating systems. Studies have shown that insulation and 

building automation improvements can be very cost-effective from the end-user perspective (provided 

proper price signals are present) and can provide benefits in terms of employment, energy security, 

and air quality (Jansen, J.C. and S.J.A. Bakker, 2006) as well as GHG emission reductions.  

And yet, despite the very high cost-effectiveness ratio of energy efficiency measures, the 

economic and environmental potential of energy efficiency policies remain largely untapped and 

unrealised across countries in the world. Some of the key failures that keep this situation unchanged 

include: information failure (economic agents are not aware of new technologies), price distortions 

where energy is heavily subsidised, and lack of access to capital due to sometimes high initial 

technology costs. In order to overcome all or some of these barriers, governments often make use of 

public resources and implement programmes which stimulate investments in energy efficiency.  

Project objectives 

Designing a robust and economically sound public investment programme that delivers tangible 

benefits can be a challenge as programme development requires good knowledge of the market in 

terms of technological options but also advanced planning and project cycle management capacity. In 

2011, the Ministry of Environmental Protection of Kazakhstan and the OECD/EAP Task Force 

Secretariat initiated joint work to build the national capacity to prepare a priority climate change 

programme in line with good international practices. In identifying and designing the programme, the 

following issues were taken into account: 

 National environmental policy and strategic documents; 

 The regulatory framework affecting the proposed programme and effectiveness of its 

implementation; 

 Experience from other pilot projects; 

 Potential for a quick-start of programme implementation. 

A support tool (an Excel-based model) for costing the selected budget programme was developed 

as part of this work.  

Report structure 

The current report summarises the project results. Besides Chapter 1 that introduces the context 

for project implementation, it consists of six chapters:  

 Chapter 2 explains the rationale behind the selection of energy efficiency in the housing 

sector for funding from public sources; 

 Chapter 3 summarises the outcomes of a Market Study that was carried out within the project 

in order to understand both demand and supply aspects of energy efficiency projects in 

Kazakhstan, and elucidate the policy and regulatory basis for such projects; 

 Chapter 4 describes the major Programme elements, such as programme objectives and 

targets, proposed project pipelines, the programme’s financial envelope and eligibility 

criteria for funding, as well as the CO2 reduction potential from programme implementation; 
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 Chapter 5 addresses a possible institutional arrangement for managing the programme; 

 Chapter 6 introduces rules and procedures for managing the project cycle in line with good 

international practices; and  

 Chapter 7 signals the need for complementary policy reforms. 

Annexes provide the reader with practical tools that could be used in support to the development 

and implementation of similar programmes. Most importantly, they include a user-friendly 

Explanatory Guide to the Exel-based model that was designed to facilitate the programme costing. 

Furthermore, application forms for requesting support from the programme, eligibility and appraisal 

forms to support the decision-making process in the team managing the programme are annexed.    
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2. PROGRAMME IDENTIFICATION: THE CASE FOR PUBLIC SUPPORT 

The Ministry of Environmental Protection of Kazakhstan identified the increase of energy 

efficiency in the residential sector as a priority for climate change mitigation support from the state 

budget. This choice is based on a combined assessment of economic, social, and environmental 

factors. In terms of economic benefits, higher energy efficiency can lead to energy and thus cost 

savings, and will help Kazakhstan to overcome its current very low position in international energy 

efficiency rankings. The benefits of a better insulated and thus lower-cost housing for the poor are 

high as well since the focus would be put on social housing. Finally, environmental gains are 

important since cost-effective solutions for reducing carbon dioxide emissions can be expected. These 

reductions will help Kazakhstan to achieve targets that the country established voluntarily and keep its 

total emissions of greenhouse gases under the 1990 baseline. The current chapter elaborates this 

argumentation in more detail.  

2.1 Climate change vulnerability 

The climate of Kazakhstan became considerably warmer between 1936 and 2005. Each 10 years, 

the average annual temperature in the country increased at an average 0.31
0
C. Most parts of the 

country have seen a doubling of the frequency of heat-waves, and a decrease in the duration of cold 

waves. According to the World Health Organisation (WHO), there has been an increase in some 

infectious diseases, including cases of Congo-Crimean hemorrhagic fever
2
. Aridity in desert areas is 

growing, jeopardizing water availability and agriculture productivity, which is expected to decrease up 

to 30%. Agricultural production in Kazakhstan has already decreased in some commodity groups, like 

spring wheat – one of the main export goods of the country that, in turn, may endanger the country’s 

food balance. 

The concern over climate change in Kazakhstan and Central Asia, in general, is particularly 

linked to water availability and energy security which directly affect the lives of the people in the 

region. As a result of global warming, glaciers in the region are melting at a significant rate and 

quantities and qualities of water resources are at risk. Kazakhstan already depends on neighbouring 

countries for almost 50% of water provision. There were fatal flooding and inundations in some 

regions of Kazakhstan in 2010, and deaths from windstorms in May 2011.  

Infrastructure in Kazakhstan is generally ill-adapted to respond to climate change. As other 

former Soviet countries, Kazakhstan has inherited an overly-dimensioned infrastructure. During the 

transition period, its maintenance and renovation suffered from poor management and under-

investment. All types of infrastructure are exposed to adaptation challenges – water, electricity 

transmission, housing, and transport infrastructure. Their vulnerability to climate change because of 

physical degradation is likely to be further exacerbated by investment challenges and absence of 

policy reforms. As noted by the World Bank (2009), it is tempting though incorrect to expect growth 

and prosperity to increase resilience to climate change in the absence of policy action.  

                                                      
2
 A tick-borne disease, the Crimean Congo haemorrhagic fever is highly climate sensitive. Kazakhstan faced an 

outbreak of this disease in 2009 when thirty people died. Source: 

http://www.euro.who.int/__data/assets/pdf_file/0008/95921/protect_health_climate.pdf 
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2.2 Carbon and energy intensity of economy in Kazakhstan 

Being richly endowed with energy resources, Kazakhstan has a very energy intensive economy 

and is a large emitter of CO2, both in overall, as well as in per capita, terms. At an energy intensity of 

0.478 koe USD 2005p (kilogrammes of oil equivalent in 2005 USD expressed in purchasing power 

parity (PPP)
3
, in 2010, Kazakhstan had one of the most energy intensive economies in the world and 

well above the world average. After a downturn in 1996-2005, energy intensity is once again 

increasing in the country. 

Figure 1. Energy intensity measured in kilogrammes of oil equivalent per 2005 USD of GDP 
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Source: Enerdata. http://www.enerdata.net/. 

The carbon intensity of Kazakhstan, measured in kilograms of CO2 from energy use per USD of 

GDP in 2000 prices, in 2009 stood at 1.42, the second highest, after Uzbekistan (1.69) among 

transition countries (IEA, 2011) (for comparison, at the same time, the Russian Federation had a 

carbon intensity of 1.00, China 0.56, the United States 0.46, India 0.35) and the seventh highest in the 

world (IEA, 2011) (behind Iraq (3.14), Trinidad and Tobago (1.99), Netherlands Antilles (1.72), 

Uzbekistan (1.69), Democratic Republic of Korea (1.63), Mongolia (1.62) and Quatar (1.55). In its 

2011 report “The Low carbon transition”, the European Bank for Reconstruction and Development 

(EBRD) stated 2 tonnes of CO2 per capita per year as a sustainable emissions target, while in 2009, on 

average, the countries of Central Asia had per capita emissions of 5.45 (Kazakhstan: 11.93 according 

to the sectoral approach), the EU-27 of 7.15 (IEA, 2011). Compared to energy-independent OECD 

countries, such as Australia and Canada, the carbon intensity of exports in Kazakhstan is much higher. 

This fact points to the role that the legacy of central planning may have because of continuously low 

energy prices and high energy intensity. 

Table 1. Carbon intensity of the economy of Kazakhstan 

  1990 1995 2000 2005 2007 2008 2009 % change, 1990-2009 

CO2/GDP (Exchange rate basis) 8.97 10.32 6.15 5.23 5.19 5.57 5.02 -44.0% 

CO2/GDP (PPP basis) 2.54 2.92 1.74 1.48 1.47 1.58 1.42 -44.0% 

CO2 emissions / population 
(tonnes CO2 per capita) 14.46 10.56 7.56 10.34 12.10 13.26 11.93 -17.5% 

Source: IEA (2011). 

                                                      
3
 Purchasing power parities are the rates of currency conversion that equalise the purchasing power of different 

currencies. A given sum of money, when converted into different currencies at the PPP rates, buys the 

same basket of goods and services in all countries. In other words, PPPs are the rates of currency 

conversion which eliminate the differences in price levels between different countries. 



 16 

According to the inventory from Kazakhstan’s Initial National Communication (1998) – after 

corrections – the greenhouse gas (GHG) net-emissions in Kazakhstan in 1990 amounted to about 350 

million tonnes of CO2-equivalent
4
, while in the mid and late 1990s this figure had dropped because of 

economic woes. While Kazakhstan still emits less than in 1990, emissions have generally been on the 

rise for a decade, regardless of the calculation approach used
5
. According to Enerdata, Kazakhstan 

emitted 248 million tonnes of carbon dioxide in 2010
6
, which is the highest emission level for the 

entire time series 1990-2010. 

Table 2. Carbon dioxide emissions, million tonnes CO2 

Estimated emissions  1990 1995 2000 2005 2007 2008 2009 % change, 1990-2009 

Kazakhstan, reference approach 237 169.3 116.0 165.4 210.6 220.3 209.1 -11.8% 

Kazakhstan, sectoral approach 236.4 167 112.5 156.6 187.3 207.9 189.5 -9.8% 

Coal/peat 153.3 111.1 75.1 102.4 115.4 124.4 116.6 -24.0% 

Oil 58.3 32.5 22.1 25.8 32.7 35.5 28.4 -51.4% 

Gas 24.8 23.5 15.2 28.5 39.3 48.0 44.6 79.9% 
Source: IEA (2011). 

While exact figures differ from source to source, it is well-established that the energy sector in 

Kazakhstan generates far and away most of the country’s greenhouse gas emissions. For example, one 

source states that the energy sector generates about 80% of the total GHG emissions of the country, 

90% of which come from power and heat generation. In the energy sector, about 90% of the emissions 

refer to those from fuel combustion and about 10% to fugitive emissions
7
 related to extraction, 

transportation and processing of fuel
8
. The energy sector was responsible for some 79.2% of the total 

emissions, of which the share of energy production (electricity and heat) was about 41%.  

Due to its cold climate, Kazakhstan uses significant quantities of energy for space heating and in 

2002, the heat demand for buildings constituted 160 million Gcal or about 60% of the total 

consumption of energy (heat and power). More than 60 % of heat energy is consumed in the cities, and 

approximately 80% of that within the residential sector (UNDP, 2010). Further, the residential sector 

is the third largest energy consumer after energy and manufacturing and therefore is also a large 

contributor to GHG emissions. Nationally, buildings, and in particular residential buildings, account 

for 13.5% of national power and 24 % of national heat demand
9
. 

                                                      
4
 The carbon dioxide equivalent (CO2e) allows the different greenhouse gases to be compared on a like-for-like 

basis relative to one unit of CO2. CO2e is calculated by multiplying the emissions of each of the six 

greenhouse gases by its 100 year global warming potential. 

5
 There are two methods for calculating carbon dioxide emissions, the Reference and Sectoral Approaches. They 

can often give different results. 

6
 http://yearbook.enerdata.net/#/2010-CO2-emissions-data-from-fuel-combustion.html 

7
 The term fugitive emissions means uncontrolled releases to the atmosphere of greenhouse gases from the 

processing, transmission, and/or transportation of fossil fuels or other materials, such as 

hydrofluorocarbon (HFC) leaks from refrigeration or methane from solid waste landfills, among 

others, that are not emitted via an exhaust pipe(s) or stack(s). 

8 http://www.climate.kz/eng/?m=html&cid=19 

9
 Information provided on the project website “Removing Barriers to Energy Efficiency in Municipal Hot Water 

and Heat Supply, “New project on energy efficient design and construction of residential buildings 

launched in Kazakhstan,” 17 February 2011.  http://www.eep.kz/eng/?m=news&id=26&act=show_big 
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2.3 CO2 reduction targets 

In the Strategic Plan of the Republic of Kazakhstan until 2020, Kazakhstan has committed to 

working towards a low-carbon economy. Kazakhstan appears well-suited to achieve this objective, 

since it has abundant and untapped resources of hydro, wind, solar, geothermal, and biomass. In its 

Strategic Plan, the Ministry of Environmental Protection has stated that in the post-Kyoto period after 

2012, it intends to reduce GHG emissions by 15% by 2020 and 25% by 2050 from a base of 1992 

(most recently changed to a base of 1990).  

Kazakhstan is party to both the UN Framework Convention on Climate Change and the Kyoto 

Protocol. It signed the Kyoto Protocol in 1999 and ratified it in 2009. It is currently a non-Annex I 

(under the Convention) and a non-Annex B country (under the Kyoto Protocol). Kazakhstan, however, 

has assumed obligations of an Annex I Party under the Convention and has declared that it wishes to 

assume a quantified GHG emission limitation and reduction targets under the Protocol. Currently, 

however, Kazakhstan remains excluded from Annex B of the Protocol.  

Without Annex B status, Kazakhstan cannot participate in any of the flexible mechanisms aimed 

at GHG emission reductions: the Clean Development Mechanism (CDM), Joint Implementation (JI) or 

International Emissions Trading (IET). Until it achieves Annex B status, Kazakhstan may prepare 

itself for JI and act on the voluntary carbon market (EBRD, 2011b). Of course, this will depend on 

Kyoto or something similar being extended beyond 2012. 

At the same time, the Government of Kazakhstan has set for itself very ambitious targets for 

reducing CO2 emissions. The government has started designing and implementing a number of 

regulatory, fiscal and market instruments aimed at achieving these targets, such as energy efficiency 

standards for buildings established in the Building Code, energy audits, subsidy programmes for the 

housing sector with limited resources allocated for energy efficiency investments, a cap-and-trade 

emissions scheme. 

2.4 Energy mix in the country 

Its energy endowment makes Kazakhstan well-suited to be a player in regional and global energy 

affairs in the coming years. Kazakhstan is rich in fossil fuels – in particular coal – and is a major 

producer of oil and gas as well. Fossil fuels dominate not only the production, but also consumption of 

energy in Kazakhstan. In terms of energy balance, data show a steadily rising primary energy surplus 

largely due to the increase in the crude oil, the recovery and rise of gas production and surplus of coal 

production (see Figure 2 below). Although nuclear energy is not being produced in Kazakhstan, the 

country is the top producer of uranium and has the second largest reserves in the world after Australia. 

Energy efficiency programmes in all sectors will increase the positive balance, in particular given that 

consumption has now reached and surpassed pre-transition levels. 

In 2010, crude oil production was 79 million tonnes, which is equivalent to a daily production of 

just under 1.6 million barrels of oil per day. Kazakhstan is estimated to have between 30-40 billion 

barrels of crude oil reserves, which makes it eleventh in the world (International Crisis Group, 2007). 

Its production and investments centre around four main fields. According to the World Bank (2010), a 

steady increase in oil production is projected until 2020 in Kazakhstan (even with the delays in the 

development of major fields, such as Kashagan). Production declines, when they come, will be 

relatively modest, with only a slow drop in production and exports. Even without new discoveries, 

production is unlikely to drop below 2008 levels before 2030. Similarly, Kazakhstan is a major 

producer of natural gas (although due to lagging investments, Kazakhstan became a net exporter only 

in 2004) and has the eleventh largest reserves of natural gas (International Crisis Group, 2007).  In 

2010, production was 37 billion cubic metres, while consumption was 36 billion cubic meters. 
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Figure 2. Primary energy production and consumption 
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Source: Enerdata. http://www.enerdata.net/. 

Coal, however, has dominated the energy mix as Kazakhstan is in the top ten coal producers in 

the world. In 2010, coal production was 112 million tonnes while consumption was 87 million tonnes. 

The export potential being limited by the country’s location, Kazakhstan exports about 20% of coal 

production to the Russian Federation and another 10% to other countries.  

Figure 3. Share of renewables, % 
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While the share of renewable energy sources in the world has hovered around 12.5% for the past 

20 years, in Kazakhstan this share has never been above 2%. As concerns electricity production, this 

indicator shows under the world average as well (see Figure 3). Given the country’s potential for the 

development of renewable energy sources, if efforts are made, this share can increase significantly. 

Every indication about the future plans of Kazakhstan is that renewables will claim an ever-increasing 

share of the total energy production in the country. 

The Government of Kazakhstan in its official statements has emphasised the need to develop all 

potential energy sources. At the same time, it needs to increase energy efficiency in order to postpone, 

as long as possible, the need to construct additional power and heat generating capacity based on fossil 

fuel use mostly. 

Box 1. EBRD Index of Sustainable Energy and its value for Kazakhstan 

The EBRD has devised the Index of Sustainable Energy (ISE), which rests on three pillars – institutions, 
market incentives and outcomes. These are applied to the three main areas of sustainable energy: energy 
efficiency (EE), renewable energy (RE) and climate change (CC). EE and RE refer to the energy use and energy 
supply in the economy. CC refers to climate-specific institutions and mechanisms, including international 
commitments to reduce country emissions, carbon-related taxes and emissions-trading schemes, and the 
domestic institutions focused on climate policy. Each area is given equal weight in scoring. Kazakhstan scored a 
0.31 in this index, which is low and, for comparison, the EBRD leader among transition countries (Latvia) had a 
score of 0.74, and the United Kingdom of 0.79. 

Source : EBRD (2010b). 

2.5 Residential sector and thermal modernisation – potential for improvement 

As shown by the 2010 energy audit of buildings, which was held in Kazakhstan for the first time, 

the consumption of thermal energy in the residential sector in the country at times exceeds that of 

Western countries. The average specific heat consumption was 273 kWh per square meter, instead of 

the previously proposed 240 kWh per square meter. For comparison, in Sweden the figure is 82 kWh, 

Germany 120 kWh, France 126 kWh, and England – 130 kWh per square meter
10

. 

The installation of thermostatic valves on radiators has been a 2004 requirement for new 

buildings with the introduction of new building standards
11

. According to government estimates in 

2011, the national coverage of installed meters for heat energy has reached 38%, up from 29% in 2010 

and 25% in 2009. The Government has also pointed out that it had conducted pilot projects in the 

cities of Astana and Almaty in which building-level substations (BLS) were installed and it was 

determined that potential energy savings for each project is up to 25% - 30%. The same officials 

estimated the entire cost of comprehensive modernisation work at KZT 30 million per building, but 

justified the high cost by providing the example of residents of a 9-storey building in Astana that 

during the 2009-2010 heating season, as a result of BLS installation, saved KZT 637 thousand. 

                                                      
10

http://82.200.162.76/ru/index.php?option=com_content&view=category&layout=blog&id=94&Itemid=267&la

ng=ru 

11
 New Republican Building Norms «Energy consumption and heating protection of residential buildings”, 

http://www.cenef.ru/file/Paper112r.pdf). 
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Emissions of GHG from natural gas have been shown to be about 40% below those of coal on an 

energy basis. In countries with older coal deposits, the International Energy Agency (IEA) uses a 

global average for CO2 emissions for electricity/heat generated from coal at 904 grams of CO2/kWh 

versus 386 grams of CO2/kWh for gas. These substitutions work to reduce emissions even when 

energy use is increasing. For example, in the United Kingdom, fossil fuel use has been stable over the 

past 30 years while emissions have fallen by 20%
12

.  

According to the Clean Technology Fund Investment Plan for Kazakhstan, energy efficiency 

gains of as much as 25% - 40% have been achieved in similar district heating systems during the 

recent years in the Baltic states and in some Russian cities, and average losses in Kazakhstan are 26% 

in the heating networks. Assuming that overall 30% fuel savings are possible in Kazakhstan through 

loss reduction and increasing end-user efficiency through control technologies, the GHG emission 

reductions potential in Kazakhstan’s district heating sector can be estimated to be 12.6 – 13.8 million 

tonnes of CO2 equivalents, or 5.1% – 5.6% of Kazakhstan’s current total emissions of 246 million 

tonnes of CO2 (Climate Investment Funds, 2010). 

Similarly, energy efficiency improvements in the residential sector can lead to significant 

reductions in greenhouse gas emissions. For example, compared to the base case in which the 

residential sector generated 4.61 million tonnes of CO2 equivalent emissions, by 2024 this number 

could rise to 7.03 million tonnes. By implementing energy saving technologies, this increase could be 

limited to 5.37 million tonnes CO2 equivalent emissions (Climate Investment Funds, 2010). 

2.6 Overview of the major on-going initiatives and projects 

When designing a public expenditure programme, the Government needs to conduct an overview 

of all relevant activities and investment plans in the sector in order to avoid overlaps with other on-

going investments and identify the specific niche for the programme. The following section however 

is not intended to be an exhaustive list of the on-going projects in the residential heating sector in 

Kazakhstan.  

2.6.1 The National Investment Plan under the Clean Technology Fund (CTF) 

The Kazakhstan CTF Investment Plan
13

 includes development of renewable energy, gas for 

power generation (including fuel switching from coal to natural gas), and sustainable energy finance 

(including capacity development of financial institutions to develop financial products for energy 

efficiency and renewables). The total CTF investment plan is USD 1.269 billion, of which USD 200 

million is CTF financing and USD 1.069 billion co-financing.  

The Clean Technology Fund (CTF) is a multi-donor trust fund created in 2008 as part of the 

Climate Investment Funds (CIF) initiative to provide scaled-up financing for the demonstration, 

deployment and transfer of low carbon technologies that have a significant potential for long-term 

GHG emissions savings. CTF resources amount to approximately USD 4.5 billion (based on exchange 

rates on the initial CIF pledging date of 25 September 2008) pledged by contributors (Australia, 

France, Germany, Japan, Spain, Sweden, the United Kingdom, and the United States). The CTF 

supports a selected series of investment plans that meet the criteria of significant GHG emissions 

savings, demonstration potential at scale, development impact and implementation readiness. 

                                                      
12

 http://theenergycollective.com/davidhone/65490/natural-gas-co2-emissions-and-climate-change  

13
 This section is based on Climate Investment Funds (2010). 
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The CTF Investment Plan will help support a spectrum of sectoral activities to help Kazakhstan 

meet these goals, among others, including: 

 Fuel switching to gas for less reliance on coal; 

 Modernising district heating systems in both supply and demand side interventions; 

 Managing demand-side and end-user efficiency in small and medium enterprises, 

commercial, municipal and residential sectors. 

More specifically, the Investment Plan will support jump-starting infrastructure for associated 

gas
14

 by creating market-pull
15

 for heat and electricity production. The investments will support 

building gas-fired power plants for local electricity generation and/or supply to the power grid. Where 

no associated gas can be delivered, the Plan will support fuel switching from coal to natural gas, 

providing significant advantages in terms of local air quality and CO2 emissions. It will also provide 

support to the supply of heat to multi-apartment buildings (district heating) during the cold season. 

The CTF Investment Plan will include modernisation of central heat exchanger substations; 

installation of heat and hot water meters at the building level; installation of modern variable flow 

pumps at boiler plants. 

In terms of sustainable energy financing, the Investment Plan will include addressing barriers 

which prevent local financial institutions from providing finance for small scale energy efficiency / 

renewable energy projects in small and medium-size enterprises, commercial, municipal and 

residential sectors by providing funding where liquidity is an issue; risk sharing to support on-lending 

activities by reducing risk perceptions of lenders; and capacity building to help financial institutions 

develop financial products for energy efficiency and renewables financing and to help them 

understand the risks associated with such projects. 

2.6.2. Relevant activities in the EBRD portfolio  

In its country strategy for Kazakhstan, the EBRD aims to assist the country in confronting its 

fundamental transition challenges, such as to advance the transformation of the energy sector. Among 

others, this transformation is being enabled through implementation of the milestone principles of the 

Sustainable Energy Action Plan (SEAP), signed with the Government in 2008. The EBRD intends to 

help redress energy imbalances and shortages through investment, conditional on clean technology, 

and emphasising sustainable energy (EBRD, 2010a). 

As of September 2009, EUR 324 million (23 %) of the EBRD’s EUR 1.43 billion portfolio was 

devoted to the power and energy sector. Some of the funding to the banking sector was channelled to 

supporting industrial energy efficiency as well. In its previous portfolio, the Bank provided three 

financing facilities in the total amount of EUR 194 million, including, debt and equity, to the sector. 

These included a EUR 127.5 million loan to the national transmission company, KEGOC, and an 

equity stake in Pavlodarenergo, a subsidiary of TSATEK, a private company. The Bank subsequently 

acquired an equity stake in CAEPCO, another subsidiary of TSATEK for EUR 46 million. In 

accordance with the Strategy, the Bank’s funding was used to promote efficiency, clean energy and the 

use of best available techniques. 

                                                      
14

 Raw natural gas that comes from crude oil wells is called associated gas. 

15 
Market pull means business has a need for a product and technology develops to fill that need.  
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Besides, the EBRD provided a significant amount of technical assistance to the energy sector, 

including for supporting Renewable Energy and Energy Efficiency legislation, and towards 

development of a competitive generation market (EBRD, 2010a). A law on supporting renewable 

energy was signed by President in 2009, but needs to be supplemented by core legislation to be 

effective. Low tariffs and slow progress with enterprise restructuring however mean that energy 

efficiency challenges remain huge, basically across all sectors - industrial, municipal and residential.  

At the same time, the SEAP aims to promote the conservation and rational use of energy 

resources as well as the efficient and sustainable supply of power and energy. An important SEAP 

element is to work towards a system of financial incentives for rational energy use, through tariff 

regulations for electricity and heat that cover all justified costs, including those of carbon and local 

emissions. As yet, energy tariffs remain low, some are still not costs reflective, and generally do not 

include environmental costs. Therefore, price signals do not provide incentives to use energy 

efficiently. Incentives to improve environmental and energy performance up to the best available 

technique standards are also not fully embedded in the traditional regulations, or where they exist, they 

are poorly enforced. 

2.6.3. UNDP/GEF projects focused on energy efficiency in the residential sector 

The United Nations Development Programme (UNDP) has two projects underway in 

Kazakhstan: “Energy efficient design and construction of residential buildings” and “Removing 

barriers to increase energy efficiency in municipal heating”. These projects are focused on the 

implementation of pilot projects and promoting legislation, standards, and best practices in their 

respective topic areas. Both projects are financed through the Global Environmental Facility (GEF). 

For example, the first of these projects has the long-term goal to reduce GHG emissions within 

the residential sector of Kazakhstan through improved energy efficiency of new residential buildings. 

Implemented from 2010-2015, it has a total budget of nearly USD 32.5 million and comprises the 

following components: 

 Improved enforcement and implementation of mandatory building codes and rating 

 system; 

 Production and certification of energy efficient building materials and components; 

 Education and outreach to promote energy efficient building design and technology; 

 Development and demonstration of energy efficient building design. 

The project partners are the Agency of Construction and Housing Affairs, the Ministry of 

Environmental Protection, the Ministry of Industry and New Technologies, and local municipalities. 

Further, the UNDP/GEF projects on energy efficiency are supporting the establishment of an 

association to promote and popularise ideas and technology on energy efficiency to be called the 

Alliance of Legal Entities “Kazakhstan Association of High-tech Energy Efficient and Innovation 

Companies” (ALE “KAHTEIK”). The Association will work to promote the development of energy-

efficiency technology and materials as well as professional engineering services for residential and 

administrative buildings.  
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2.6.4 Almaty Energy Efficiency Plan 

In the period 2003 – 2005, the Energy Efficiency and Cleaner Production Centre (established in 

December 2002 as a part of the Norwegian-Kazakhstan cooperation programme) implemented a 

project focused on energy efficiency in municipal buildings that included conducting energy audits 

and monitoring of buildings and the development of a municipal energy efficiency plan for Almaty. 

The Almaty Energy Efficiency Plan 2006-2016 was also developed and is aimed at reducing energy 

costs and use of municipal buildings. The programme assumed that the investments could generally be 

self-financing by utilising the savings from the new investments. Among others, the project focuses on 

providing models for the development and implementation of profitable energy saving projects with 

payback periods of 2-4 years. The project also registered some 700 municipal buildings into a database 

in 2006 in order to prioritise and select buildings for energy efficiency improvements, such as 

installation of automation systems, repair and sealing of windows, insulation of pipes and valves in the 

heating system, and installation of controls for supply of domestic hot water.  
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3. PROGRAMME SCOPING: MARKET AND REGULATORY ANALYSIS 

When designing a public investment programme, the Government needs to conduct a detailed 

analysis of the market and regulatory conditions that will determine the demand for such a programme 

as well as help shape its major elements (e.g. objectives, targets, financial envelope, main beneficiaries 

and project types to be supported). Most importantly, such an analysis will help set the appropriate 

level of public aid to allocate to the programme and identify the specific project pipelines financed 

through it.  

This chapter provides the background market and regulatory analysis that underpins the design of 

the main elements of the programme. 

3.1. Heat energy demand and supply 

Kazakhstan has over 5,000 heating and cooling-degree days
16

 during the year, of which about 

4,500 heating-degree days, fourth highest among EBRD countries behind Mongolia, the Russian 

Federation and Finland. Therefore, the extent of need and impact of the residential sector on total 

consumption of heating energy are significant. 

District heating (DH) is very common in Kazakhstan. It comes from co-generation plants (CHPs) 

and central heat only boilers (HOBs) which provide steam to industry, hot water and space heating to 

both industrial and individual users. Over 50% of the urban heating demand is covered by DH 

(estimates go up to even 70%). There are 42 large DH systems connected to 38 large co-generation 

plants
17

 and 30 big central heat only boilers. The efficiency of the DH systems is generally low with 

heat losses reaching up to 50% of the initial energy used. The high level of heat losses is primarily due 

to old, obsolete equipment (typically having reached an age between 25 and 40 years) and inadequate 

maintenance. By improving the energy efficiency of the existing DH systems and by further 

promoting co-generation, the total conservative GHG emission reduction potential has been estimated 

at about 4.6 million tonnes of CO2 equivalents per year. The installed electrical capacity of power 

plants in Kazakhstan is about 18 gigawatts (heat power plants - 87.5 %, hydro stations - 12.4 %). 

Kazakhstan has a developed infrastructure of heat supply. The installed capacity of heat power plants 

is more than 6 700 MWs (38 % of the capacity of all power plants of the country). They cover about 

40% of heat consumption and about 46% of electricity consumption in Kazakhstan (UNDP, 2010). 

According to the National Bulletin “On the Work of Power Plants and Boilers of the Republic of 

Kazakhstan, 2010,” the production of electricity in Kazakhstan accounted for 82.6 billion kWh, of 

which 74.6 billion kWh (90.3%) was produced by thermal power plants and 8 billion kWh (9.7%) – by 

hydro plants.  

                                                      
16

 Heating degree day (HDD) is a measurement designed to reflect the demand for energy needed to heat a home 

or business. It is derived from measurements of outside air temperature. The heating requirements for 

a given structure at a specific location are considered to be directly proportional to the number of 

HDD at that location. A similar measurement, cooling degree day, reflects the amount of energy used 

to cool a home or business.   

17
 Combined Heat and Power plants (CHP) refers to plants which are designed to produce both heat and 

electricity (sometimes referred to as co-generation power stations). 
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The installed capacity of thermal power plants for electricity production by the end of 2010 was 

17.2 GW, of which 2.3 GW were from hydropower plants. The number of hours of annual installed 

power capacity at thermal power plants was 4 355.9 hours, while at hydro plants it was 3 536.5 hours, 

and the heating capacity of turbines and boiler houses was 1 632.4 hours. 

Production of heat accounted for 79.4 million Gcal, of which 55.6 million Gcal was produced by 

thermal power plants and 23.1 million Gcal by boiler houses. In 2010, the number of heat sources in 

the country was 2 331 and the total length of heat networks 11.8 thousand kilometres, of which 28.5% 

were in need of replacement. The specific fuel consumption in 2010 was: for electricity production 

309.2 Gcal/kWh and for heat production 184.8 kg/Gcal. 

According to national statistics, some 110 TWh of heat is consumed per year, with additional 

heat in individually heated buildings. Of this, around 75 TWh is consumed by residential, public and 

commercial buildings; the remainder being accounted for by industrial heat consumption. The 

associated emissions are close to 20% of the national total, at 47 MtCO2. 

In terms of system integrity, in 2010 outages of thermal power units for emergency repairs 

amounted to 51 thousand hours, of which at boiler houses 11.6 thousand hours.  

Some estimates (NERA Economic Consulting and Bloomberg New Energy Finance, 2011) 

project, by 2030, a significant increase in absolute heat consumption resulting from a combination of 

growth in service sector activity, population growth
18

, increased floor area per dwelling, and smaller 

household size. The cumulative effect is growth to a consumption of 155 TWh per year (a more than 

twofold increase), which at current emissions intensity would imply emissions of around 77 MtCO2. 

There are significant opportunities to reduce the emissions intensity, although not all of them may be 

profitable without further government support or a carbon price. 

3.2. Heat prices – residential sector 

Kazakhstan started liberalising its energy sector in 1996 and over the next two to three years 

privatised a large share of its electricity and district heating assets (co-generation). The government 

also privatised companies supplying fuel to electricity and heat producers, as well as the residential 

housing stock. So the whole heating sector – from supplier to end-user – is now to a large extent in 

private hands, and relationships between the different actors are based on commercial principles.  

The private sector has limited involvement in district heating, despite the fact that production has 

been unbundled from network operation and sales. Distribution of heat, however, basically remains 

state-owned.  

The present system of tariffs for district heating is a barrier to private investment in the sector, 

since the main end-users of heat – residential customers – pay based on norms expressed in 

KZT/square meter of living space. The norms vary from region to region, depending on technical and 

technological parameters of the heat systems and it is estimated that the norm-based tariffs are 10-30% 

below the actually consumed volumes (Climate Investment Funds, 2010).  

                                                      
18

 The World Bank projects an increase of about 15% in the growth of the population of Kazakhstan by 2030 

compared to 2010, that is an increase from 16 323 thousand people in 2010 to 19 172 thousand people 

in 2030.  
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Table 3. Heat tariffs in regional centres of Kazakhstan, October 2011 

City 
Heat 

Household 
disposable income 

(KZT per capita), 
2010 data 

Estimated 
monthly 

expenditures 
on heating 

Estimated 
affordability 
(% income 
spent on 
heating) 

 
Domestic hot 

water 

KZT / m
2
 KZT/person/month KZT/month % KZT / m

3
 

Astana 69.74 46,663 4,561 2.2% 120.34 

Almaty 111.15 41,103 6,058 3.3% 274.4 

Aktau (Mangystau) 47.08 24,032 2,655 1.8% 143.71 

Atyrau 74.4 28,387 4,479 2.6% 138.12 

Aktobe 62.34 28,777 2,627 1.5% 118.16 

Karaganda 67.04 31,848 3,593 1.9% 242.25 

Kostanay 106.39 23,540 5,181 3.7% 204.91 

Kyzylorda 66.95 21,177 4,800 3.8%  

Kokshetau (Akmola) 77.81 28,942 4,046 2.3% 137.43 

Oral (W. Kazakhstan) 85.49 22,790 4,360 3.2% 148.08 

Uskaman (East Kazakhstan) 42.8 24,428 2,196 1.5% 154.15 / 381.53 

Pavlodar 
48.94/ 
49.54 

27,979 2,514 1.5% 
86.30/103.59 
87.34/104.58 

Petropavlovsk (North 
Kazakhstan) 

81.23 27,310 4,037 2.5% 135.39 

Taraz (Zhambyl) 69.63 17,360 3,969 3.8% 161.54 

Taldykorgan (Almaty) 31.25 28,096 6,169 3.7% 141.80 

Shymkent (S. Kazakhstan) 86.63 16,670 6,307 6.3% 173.45 
Source: ARNM, http://www.regulator.kz/ and author’s own calculations. 

Note: For heating tariffs - for Pavlodar, the first number is the tariff for consumers with the local heat distribution station while the 
second is for customers with the central heat distribution station. For hot water, prices are inclusive of VAT; in Uskaman, the first 
number is for hot water per 1 m

3
, while the second number is the fee per person per month. For Pavlodar, the top two figures 

are tariffs per cubic metre for customers using the local heat distribution station, while the bottom two are tariffs for customers 
using the central heat distribution station. In each case, the first and second numbers are the minimum and maximum tariffs, 
respectively, depending on whether the limit for water consumption per person of 9.125 m

3
/month is exceeded or not (which is a 

very high figure for domestic hot water consumption). 

District heating tariffs are set by the local branches of the Agency for the Regulation of Natural 

Monopolies (ARNM) using an annual revision of tariffs based on a cost-plus methodology, which 

includes a calculation based on costs and an affordable profit
19

. Thus, in theory, this methodology 

should allow full-cost recovery tariffs. On the other hand, the tariffs are not tied to actual 

consumption, which is not metered. Therefore, it cannot be checked how much end-users actually 

consume and whether they are paying for the full usage of heating and hot water services. Table 3 

shows the current tariffs for heating and domestic hot water in Kazakhstan, according to regional 

centres. According to national statistics, heat tariffs have been steadily rising over the years. 

                                                      
19

 In a cost plus pricing system (a kind of rate of return tariff setting approach), tariffs are determined as a 

function of a network operator’s costs, allowing him to cover all his real costs and to realise a fair 

profit margin, compensating for the capital invested in the network. As a result, the condition stating 

that a system operator should at least be able to cover his costs, including the cost of capital, is met. 

The major disadvantage of this method is its lack of future perspective. Tariffs are based on actual 

costs and there is no incentive to reduce them. On the contrary, the network operator will be inclined 

to make more costs than strictly necessary and to overinvest in order to increase his allowed profit, 

resulting in higher prices for the consumer. To mitigate some of these disadvantages, Kazakhstan has 

recently introduced a medium term tariff methodology (a price-cap type) where the tariff is approved 

for a period of 3 to 5 years. This methodology requires the operator to prepare an investment plan 

which takes into account future investment expenditure to be included in the tariff. Operators are free 

to choose between the two methodologies when they apply for tariff revision. 



 27 

Table 3 also shows an estimate of household affordability for tariff rates by provincial centre. 

This was done using official estimates of household per capita income (official data from 2010)
20

. As 

seen in Table 3, household affordability of current tariffs (measured as the percentage of disposable 

household income spent on heating) ranges from a low of 1.5% in Pavlodar up to a maximum of 6.3% 

in South Kazakhstan. In European countries, it is typically accepted that households will have 

difficulty paying for heating services, including pursuing “coping strategies” involving non-payment 

and reduction of consumption, if heating tariffs exceed 5-10% of household income.  

Therefore, while it appears that households in Kazakhstan could afford to pay more for heating 

services, in examining these affordability estimates, the following key issues need to be considered: 

 Price signals - the typical household in Kazakhstan cannot use all “coping mechanisms” if it 

cannot control the level of services it uses. Indeed, reducing consumption is not an option 

while tariffs are calculated based on square meter of living space.  

 Total expenditures on utility services – official statistics should provide an indication on 

how much households spend on typical utility services such as electricity, water, gas and 

heating. 

 Real household income is rising – on the other hand, real household income continues to 

rise in Kazakhstan. According to official statistics, real income in 2010 grew by 10% 

compared to the previous year for Kazakhstan as a whole and all regions experienced real 

income growth (from a low of 3.1% in Astana City to 15% in Western Kazakhstan). In fact, 

the country as a whole has seen the real income of the population increase in real terms every 

year since 2000, with the exception of 2009. Most regions have also experienced real income 

growth of the population for all years from 2000 to 2010. Real income growth will have a 

positive effect on affordability of all utility services. 

In conclusion, while in most regions it appears that heat tariffs can be increased, this should be 

done in conjunction with policy and institutional changes, foremost to charge customers for actual 

consumption so that they can make decisions about the amount of heat they would like to consume. 

These changes, however, make the current programmes even more essential since without thermal 

modernisation of residential buildings, end-users that adjust their consumption downward to 

compensate for increased tariffs will have less thermal comfort in their living areas. 

3.3. Key aspects of energy policy related to the district heating residential sector 

The main laws that regulate the energy conservation policy in Kazakhstan include the Law on 

Natural Monopolies and the Law on Energy Savings. The Law on Natural Monopolies contains a 

number of general provisions related to tariff setting, customer rights and obligations and procurement 

oversight for natural monopolies. There are two major requirements in the law: the private operator 

should continue the initial activity of the company which has been privatised (any potential other 

activities should not exceed 5% of the income); and the income has to cover at least the operational 

costs. The (revised) Law on Energy Savings introduces a number of new policy instruments and is 

particularly important as it sets ambitious targets for the country in terms of energy saving and 

reduction of the energy intensity as a share of GDP. 

                                                      
20

 Assuming that household income is distributed evenly throughout the oblast and that heat tariffs are paid year-

round. 
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While most district heating services are owned and operated by municipal companies, transparent 

contractual arrangements between the companies and owners (municipalities) are lacking. The Law on 

natural monopolies of 1998 and the Concept on tariff policy development in the spheres of natural 

monopolies of 2005 govern the tariff rates and pricing for the energy sector in Kazakhstan. The energy 

sector is subjected to the regulation by the central government and the economic regulation of tariffs is 

undertaken by the autonomous national regulator, the Agency for the Regulation of Natural 

Monopolies, and its regional branches. They oversee all utilities across the country and determine the 

rates and tariffs for heating and domestic hot water. The rate schedule differentiates regional centres, 

however, and takes into account the different conditions of capital stock, energy consumption and 

losses, other costs, and even profit. Essentially then, the tariff system for heating and domestic hot 

water is a cost-plus system and legally can be set at cost recovery levels. As discussed earlier, 

however, tariffs are charged per cubic metre of living space and not on actual consumption of heat 

energy. Thus, district heating companies are typically loss-making.  

The main law on energy conservation in Kazakhstan is the Law on Energy Savings, which 

entered into force in 1997. In June 2011, the Minister of Industry and Trade announced that a new 

draft law on energy saving and efficiency would be introduced in the second half of 2011. The 

Minister stated that the new law would contain a “series of administrative and regulatory measures” to 

encourage end-users to reduce energy consumption
21

. The draft law was indeed introduced in 

September 2011. The aim of the law is to improve standards in energy conservation and increase 

energy efficiency in the industrial, residential, and energy sectors. The main areas in which it 

concentrates are, among others, energy audits of facilities and equipment, establishment of rights and 

duties of parties in transaction for energy, and the introduction of a state energy register. Further, the 

law sets targets for the reduction of the energy intensity of GDP by 10% in 2015 and by 25% in 2020 

due to the effective use of fuel and energy resources
22

. 

 In conjunction with the new law, the Ministry of Industry and New Technologies has developed 

a comprehensive plan to increase energy efficiency in industry, housing and utilities. Regional energy 

efficiency plans are also under preparation. The first major works were planned to be conducted at the 

15 largest industrial enterprises of Kazakhstan that together consume more than 30% of all electrical 

energy in the county; annual savings targets due to these measures are 4 billion KWh and 2 million 

tonnes of coal. An additional focus will be the housing and budget sectors, concentrating on around 

2230 budgetary buildings, 5812 apartment buildings and 1100 km of heating networks. These 

measures are estimated to bring a 20% reduction in electricity and heat energy use at annual savings of 

KZT 37 billion. Energy audits will be required before the commissioning of new apartment buildings 

and further energy audits would be conducted in 360 buildings every year through 2014. All told, 

annual savings of KZT 100 billion
23

 are expected. However, at the time, the Government of 

Kazakhstan did not communicate the benefits of the programme in terms of avoided emissions of 

GHG from the combustion of coal. 

Another key aspect of policy is the management of the housing sector. Tenant associations have 

been established to act on behalf of tenants in the management of the maintenance of multi-unit 

dwellings, including the right to contract any company to provide this maintenance. In theory, tenants 

should make their payments for utility services to the association, which then settles the overall 

accounts with the utility. According to project documentation from the two on-going UNDP/GEF 

projects, in practice, these tenants associations need to be strengthened in order to play a significant 
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 http://www.zakon.kz/kazakhstan/219206-zakonoproekty-ob-jenergosberezhenii-i.html 

22
 http://www.pm.kz/en/govnews/2934 

23 http://www.pm.kz/en/news/604 
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role in dealing with local utilities. This is a key institutional aspect of energy efficiency at the end-user 

in residential buildings, since unless the interests of individual tenants can be combined into joint 

action, such as installing external insulation on residential buildings, the action has little chance to 

succeed. 

3.4. Construction and building norms applicable to the residential sector 

Legislative support for energy efficiency is increasing, particularly through improvements made 

in the National Building Code and the Thermal Performance Code. Kazakhstan adopted mandatory 

thermal-performance code for buildings in 2004 (SNRK 2.04-21-2004 Energy Consumption and 

Thermal Performance of Buildings); prior to this, building codes were voluntary. The 2004 Code 

regulates energy consumption for space heating in new and renovated buildings. Analysis of typical 

building types indicates that on average, code-compliant buildings consume 40% less energy than 

buildings built before the Code took effect — a level only slightly less stringent than code-stipulated 

energy consumption in Western Europe (GEF Trust Fund, 2010). The Code included norms for 

specific consumption of heat energy equal to 75 kJ/ (m
2⋅oC⋅day) and thermal resistance of walls equal 

to 2.5 m
2⋅oC/W. 

Not long after adoption, one national specialist stated that the Code’s requirements were 

"becoming outdated." National and international experts have estimated existing potential for 

widespread implementation of buildings that consume 15% less energy on average for heating and 

ventilation than required by the current Code. To this end, the Agency for Construction and Housing 

Affairs undertook a review of the Thermal Code for buildings.  

According to some building designers from institutes in Astana and Almaty, as well as a senior 

Agency official, compliance is essentially universal at the design stage in Kazakhstan. A UNDP/GEF 

team of experts reviewed several building design submittals from regions around Kazakhstan, and 

found clear cases of non-compliant building design. Further, the country does not have a 

comprehensive system for tracking real energy performance and thus real consumption could differ 

from that on paper (GEF Trust Fund, 2010). 

Officials and private-sector stakeholders have pointed to various barriers to effective code 

enforcement after the design stage. These include, among others, the lack of strong top-down 

government mandate to ensure that energy standards must be observed in actual construction practice; 

lack of clarity among the agencies themselves about respective energy standards enforcement 

responsibilities, as divided between the Agency for Construction and Housing Affairs and the 

Committee for State Energy Oversight; practice among contractors of making changes to building 

designs and lack of sanctions for code violation; lack of integration and mutual support among 

authorial oversight, technical oversight conducted by the owner rather than the state inspection. 

The 2004 Code mandates compliance for both new and renovated buildings and also decrees the 

use of an "Energy Passport," which shows key design parameters, such as calculated energy 

consumption for heating. This Passport also serves as the basis for a rating and labelling system for 

both new and existing buildings in order to provide the market with information on the energy 

intensity of the buildings. Apparently, however, the Energy Passport system exists only as a 

recommendation (GEF Trust Fund, 2010). 
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3.5. Suppliers and costs 

The domestic potential to provide auditing and installation services of thermal insulation, BLS 

and thermostatic valves is limited and can be seen in the small number of audits and thermal 

renovations conducted in 2011 (about 560 audits and about 160 thermal renovations). Examples do 

exist, however, of local producers that are actively trying to stimulate the supply side by forging 

partnerships with installation companies. While the prices of installation of insulation are below the 

prices found in Central and Eastern Europe, the relatively low supply of work teams that can install 

insulation will result in upward pressure on prices once the demand side is stimulated. This will be a 

temporary situation, however, once domestic demand increases. Indeed, Kazakhstan already has in 

place the raw materials for polystyrene production, although thermostatic valves and specialised 

engineering equipment may require importing in the future. 

An example of a domestic producer of polystyrene is "Auto B.A.N.", Ltd. Located in Karaganda, 

it was founded in September 2002 and had entered into an agreement with BASF to produce its 

proprietary polystyrene products. The company is actively seeking partners for the installation of its 

materials and even has produced a business plan for cooperation with prospective companies, in which 

it correctly points out the low cost of entry into the market for providing these services and the future 

unmet demand for these services, as well as details how much work teams could expect to earn in a 

month. 

The unemployment rate in Kazakhstan in 2011 is fairly low and has varied month to month from 

5.3% – 5.6% and exhibits a slow downward trend from 2010 as well. This lower unemployment will 

serve to drive prices upwards as more investments occur, since these investments will be competing 

for labour that will also be demanded from an expanding economy. 

Demand for the installation of building level substations (BLS) for buildings (including 

replacement of thermal valves) has been low in the past. The costs of BLS purchase and installation 

are three times higher in Kazakhstan in comparison to other countries in Central or Western Europe. 

This situation is expected to change in the coming years due to the announced requirement to install 

BLS for all new multi-storey houses
24

. This increased demand is expected to spur local production, 

which in turn will decrease the prices of the installation of BLS.  

Recent information suggests that the costs of building level substation installation should fall due 

to increased demand. According to a statement by the Chairman of the Agency for Construction and 

Housing Affairs, S. Nokin, beginning in 2012, approval for construction of new multi-storey houses 

will not be given unless they include the installation of BLS. According to the report accompanying 

this statement, such automated substations would not only save 30-40% of heat, but also can regulate 

the flow of heat to individual flats depending on the outside temperature and thus increase the overall 

comfort of residents. An example was also given of a project in Aktobe wherein a BLS was installed 

in an 11-storey residential building at a cost of KZT 7 million, similar examples from other cities were 

also cited. Nokin also announced a shift from the “vertical” to “horizontal” provision of utility services 

in which individual flats can be charged according to usage and disconnected from utilities services 

without cutting off the entire building and stated that in the future this will be written into the national 

building code
25

.  
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 Starting next year, new multi-storey houses will not be accepted without automated heating substations. This 

was reported by the chairman of the Agency for Construction and Housingl Affairs Serik Nokin on 20 

May 2012 during the trip in Aktobe region.  

Source: http://www.eep.kz/?m=news&id=155&act=show_big 

25
 “In 2012 the new high-rise buildings will not be accepted without BLS,” 

http://www.eep.kz/?m=news&id=155&act=show_big 
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4. PROGRAMME DESIGN, COSTS, AND EXPECTED OUTCOMES 

This chapter discusses the essential elements of the Programme, such as programme objectives 

and targets, eligibility and appraisal criteria for identifying individual projects for financing. The 

Programme is envisaged to be implemented by 2020 and may, under certain conditions, significantly 

contribute to the 15% CO2 reduction target set by the Government. 

To support the analysis of the Programme and its design, and as part of this study, an Excel-based 

model was developed. The model assists in the calculation of total Programme costs, the optimisation 

of Programme costs, and the optimisation of Programme effects, as measured in the amount of CO2 

emissions reduction. 

The chapter finishes with an analysis of a possible appraisal system that can support the selection 

of individual projects for financing through the Programme. Experience shows that appraisal systems 

and procedures should be tailored to the size and complexity of different project types. For investment 

projects, as in this case, a two-stage appraisal process is usually recommended: the first stage - 

screening against eligibility criteria and the second stage – appraisal and ranking of eligible projects.  

4.1. Objectives and project pipelines 

The overall goal of the Programme is to contribute to national objectives related to the country’s 

climate change mitigation efforts and the transition to a green economic path of development. More 

specifically, the Programme will contribute to achieving the declared government goal of 15% GHG 

emissions reduction by 2020 as compared to the 1990 emission levels. In practice, this overall 

objective will be accomplished by supporting investments in cost-effective energy efficiency measures 

in the residential heating sector (on the demand side). The target sector for the programme is the 

residential housing sector in urban areas in Kazakhstan. 

The programme aims to achieve the following specific objectives: 

Objective 1 – reduction in energy use by end-users; 

Objective 2 – GHG emission reduction; 

Objective 3 – reduction in fossil fuel use; 

Objective 4 – stimulation of the domestic market for auditing services, as well as 

comprehensive services to conduct thermal renovation (insulation, thermostatic valves, etc.) 

on residential buildings in a manner meeting or exceeding Building Code requirements. 

These objectives have been further translated and defined in specific targets that the Programme 

can be set to achieve. These targets are discussed further below. 

 As a result of the market analysis conducted as part of this study, the Programme establishes 

three project pipelines:  
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 Installation of thermal insulation (thermal retrofitting or modernisation) in housing 

structures, in particular the typical Khrushchyovka-type of residential building; 

 Installation of building level (automatic) substations (BLS) and thermostatic valves on 

radiators in order better to allocate heat where it is needed and ensure better thermal comfort 

of living spaces; 

 Conversion from coal to natural gas in the production of energy for heating in the 

residential sector (i.e., local boilers supplying heat to blocks of flats). 

Annex 1 to this report provides a detailed technical discussion of the assumptions and 

conclusions that underpin the choice of these project pipelines. A brief summary of the main lines of 

justification for the selection of the pipelines is given below: 

 The Programme will target the residential sector. The residential sector is the third largest 

energy consumer in Kazakhstan after energy and manufacturing, most of the heat is 

consumed in the cities and 80% of is in the residential sector. This sector is therefore is a 

large contributor to GHG emissions. The associated emissions from heat use in the 

residential, public and commercial buildings are close to 20% of the national total, at 47 

MtCO2. Given the costs of and the slow pace of thermal modernisation in the country, public 

support is needed to increase the market demand for energy efficiency measures and scale up 

investments.  

 Supporting thermal modernisation measures in the residential sector and gas fired local 

boilers in residential buildings can bring significant environmental and economic benefits. 

Three scenarios were developed for Programme implementation by 2020. If implemented, 

the Programme, is expected to result in CO2 emission reductions ranging from 1.4 to 6.9 

million tonnes (depending on the scenario). Total energy savings are estimated to range from 

2 529 to 12 645 GWH and total cost savings from reduced heat bills from KZT 39 to 195 

mln.  

 The Programme is envisaged to support investments in urban settlements rather than in rural 

areas and more specifically, in regions with higher population density and concentration of 

persons and a large old housing stock. This will result in more cost-effective solutions (that 

is, higher benefits can be achieved at a lower cost). On the basis of the analysis, two oblasts 

were identified as responding to these criteria, namely Almaty and Karaganda Oblast. The 

model calculations concerning the optimum level of subsidy, given current unit prices of 

heat energy show that, generally, Almaty does not need a subsidy to implement energy 

efficiency measures. Thus, the Karaganda Oblast could be selected as the target of the 

Programme where the optimum subsidy level could be about 24%, particularly for thermal 

modernisation projects. 

 Preference is also given to larger residential structures, that is multi-storey apartment blocks, 

rather than single unit buildings. It has been decided that the focus of the first stage of the 

Programme would be the khrushchyovka-type of residential building that is ubiquitous in 

Kazakhstan. Typically such buildings range in size from four to nine floors and have poor 

insulating properties. Thus, these buildings would be the most cost-effective – in terms of 

energy savings and GHG emission reductions – to renovate first. 
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 The analysis shows that best results can be achieved when insulation of residential buildings 

is undertaken together with the installation of building level substations and thermostatic 

valves on radiators. Such automated substations lead to additional high-energy savings. 

 Supporting thermal modernisation investments, the Programme can contribute to the 

development of a local production of building level substations, energy and heat metering 

devices and insulation materials, currently basically missing in Kazakhstan. This, in turn, 

will decrease the prices of the installation of such stations. In addition, the Programme can 

help develop further the market of consultancy services for energy audits and contribute to a 

better enforcement of the Building and Thermal Performance Codes requirements.      

 Emissions of GHG from natural gas have been shown to be about 40% below those of coal 

on an energy basis. Most of the coal extracted in Kazakhstan is of low quality (high level of 

ash, low calorific value). In 2010, 8.6 million tonnes of coal were used to generate heat 

energy. If a portion of this high-carbon fuel used to generate heat could be switched to a 

lower-carbon fuel, such as natural gas, significant GHG emission reductions could be 

achieved. Hence, the choice of the third project pipeline related to the coal to gas switch in 

local boilers. 

4.2. Timeframe for implementation of the Programme 

Following the analysis of experience from other countries, which suggests that such a programme 

should be implemented over a medium to long-term period and related to Government targets, it is 

suggested that the Programme should be implemented up to the end of 2020 and then reviewed in 

detail. The Programme will have to be reviewed in order to make a decision on the need for its 

extension or closure, reflecting possible new government climate-change obligations on GHG 

emissions reduction, market developments or other policy objectives.  

In addition, annual evaluations of the Programme shall be conducted to ensure that the selected 

and implemented projects are contributing to meeting Government objectives and to undertake 

remedial measures to correct the Programme, if necessary. Given that the Programme is envisaged to 

be financed through the state budget, the update of the Programme should be done in line with the 

existing medium-term expenditure framework (MTEF) requirements and on this basis, annual 

financial plans for financing through the regular annual budget should be prepared.  

4.3. Financing strategy and optimal subsidy level 

The Programme shall be financed from a mix of budgetary funds (state or local) and private 

funds. The Programme will be financed from the state budget under the MTEF framework, thus the 

only type of financial support will be grant co-funding. The need for innovative financing packages is 

limited since the payback times of the investments are low and the realised savings can provide a 

source of private sector financing. 

Public funds will be used to co-finance the costs of the proposed energy efficiency investment 

measures but these funds should not exceed a 70% rate. The contribution of the state budget is 

calculated in terms of the optimal level of public support, defined as the amount of subsidy required 

such that the net present value of the proposed investment is equal to zero and measured as a 

percentage of the total project investment cost (for further discussion see Annex 2, Determination of 

the subsidy level).  
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The calculation of the subsidy level takes into account the costs of improvements and the current 

unit price of heating energy. The model checks that the improvements should not lead to financial 

losses for residents; thus, the social discount rate of 10% is used to determine the net present value 

(NPV) of a typical project (e.g. typical building such as the Khrushchyovka-type building). In some 

regions, the NPV of the investments will be positive and in such cases a subsidy is not required. The 

result in such regions would be a subsidy level of 0%, as in the case of Almaty region, mentioned 

above. 

Two issues need to be raised in relation to the calculation of the optimal subsidy level. First, it 

should be noted that the model requires prices in KZT/kWh (or KZT/GJ), while tariffs in Kazakhstan 

are provided in KZT/m
2
 of surface area of a flat. This requires that prices should be re-calculated 

which in turn makes the calculation of the subsidy level more difficult. It also means that whatever 

subsidy level is calculated and applied, it may not be effective. Therefore, it is crucial that the current 

heat tariff system, where the tariff needs to reflect the real cost of heat energy provision, should be 

reformed. 

Second, this situation also points to the need of regularly monitoring market developments (e.g. 

heat prices change, the market for materials may develop in the country, new labour regulations may 

be enforced, other financing sources may become available) and the way they interact with the 

Programme design. Such market changes need to be reflected in the Programme and the subsidy level 

provided by the state adjusted accordingly. Annex 2 provides an indicative list of the optimal subsidy 

level calculated by the model, given current (October 2011) heat prices and predominant market prices 

of materials and labour. These, however, are given more as an illustrative example of how subsidy 

level needs to be calculated rather than as absolute values. The model provides an opportunity to 

adjust and optimise the Programme assumptions and effects, by changing the basic data, as 

appropriate. 

4.4. Estimated costs of the Programme: three scenarios 

Three scenarios for the Programme were costed using the Excel-based model developed for the 

Programme. Each scenario was then assessed in terms of optimal implementation arrangements: with 

and without outsourcing the management of the programme. Table 4 summarises the key parameters 

of the assessed scenarios. No sensitivity analysis was performed though there might be changes in the 

cost-effectiveness of the Programme if prices used for the costing are going to evolve, as mentioned 

above. 

Table 4. Key input and output parameters of the assessed Programme scenarios until 2020 

 Unit Scenario 1 Scenario 2 Scenario 3 

Total number of buildings insulated and 
equipped with automated BLS 

# 945 1 890 4 725 

Total number of coal boilers replaced with gas 
fired 

# 135 270 675 

Total CO2 reduction  000 CO2 t 1 371 2 743 6 857 

Total energy savings  GWh 2 529 5 058 12 645 

Total cost savings 000 000 KZT 39 78 195 

Programme contribution to the 1990 CO2 

reduction  
% 0,58% 1,16% 2,89% 

Programme size without outsourcing 000 000 KZT 19 228 38 203 95 129 

Programme size with outsourcing 000 000 KZT 18 505 36 832 91 815 
Source: Own calculations based on the costing model. 
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Table 5. Scenarios of the Programme costs  

 Unit Scenario 1 Scenario 2 Scenario 3 

PROGRAMME SIZE AND OUTCOMES 

Number of buildings insulated and equipped with 
automated BLS annually 

# 105 210 525 

Number of coal boilers replaced with gas fired 
annually 

# 15 30 75 

CO2 reduction annually 000 CO2 t/a 152 305 762 

Energy savings annually (primary energy) GWh/a 281 562 1405 

Cost savings annually (at current tariff) 000 000 KZT/a 4.3 8.7 21,7 

Total number of buildings insulated and equipped 
with automated BLS 

# 945 1890 4725 

Total number of coal boilers replaced with gas fired # 135 270 675 

Total energy savings  GWh 2529 5058 12645 

Total cost savings 000 000 KZT 39 78 195 

Total CO2 reduction  000 CO2 t 1 371 2 743 6 857 

     

PROGRAMME COSTS: DIRECT IMPLEMENTATION (WITHOUT OUTSOURCING) 

 Unit Scenario 1 Scenario 2 Scenario 3 

Annual costs of Programme implementation 000 000 KZT/a 2 136 4 244 10 570 

Capital investment/modernisation, of which: 000 000 KZT/a 2 017 4 034 10 084 

grants from the state budget 000 000 KZT/a 1 412 2 823 7 059 

contribution of the buildings/boilers owners 000 000 KZT/a 605 1 210 3 025 

Programme administration 000 000 KZT/a 56 84 168 

Programme administration employees 10 15 30 

Programme promotion [0.5%] 000 000 KZT/a 7 14 35 

 Unit Scenario 1 Scenario 2 Scenario 3 

Total Programme costs 000 000 KZT 19 228 38 203 95 129 

Capital investment/modernisation, of which: 000 000 KZT 18 151 36 302 90 754 

grants from the state budget 000 000 KZT 12 706 25 411 63 528 

contribution of the buildings/boilers owners    000 000 KZT 5 445 10 890 27 226 

Programme administration 000 000 KZT 505 758 1 516 

Programme promotion 000 000 KZT 64 127 318 

     

PROGRAMME COSTS: IMPLEMENTATION BASED ON OUTSOURCING 

 Unit Scenario 1 Scenario 2 Scenario 3 

Annual costs of Programme implementation 000 000 KZT/a 2 056 4 092 10 202 

Capital investment/modernisation, of which: 000 000 KZT/a 2 017 4 033 10 084 

grants from the state budget 000 000 KZT/a 1 412 2 823 7 059 

 contribution of the buildings/boilers owners 000 000 KZT/a 605 1 210 3 025 

Programme administration 000 000 KZT/a 39 59 118 

Programme promotion 000 000 KZT/a 7 14 35 

Number of buildings insulated and equipped with 
automated BLS 

# 105 210 525 

Number of coal boilers replaced with gas fired # 15 30 75 

CO2 reduction  000 CO2 t/a 152 305 762 

 Unit Scenario 1 Scenario 2 Scenario 3 

Total Programme costs 000 000 KZT 18 505 36 832 91 815 

Capital investment/modernisation, of which: 000 000 KZT 18 151 36 302 90 754 

grants from the state budget 000 000 KZT 12 706 25 411 63 528 

contribution of the buildings/boilers owners 000 000 KZT 5 445 10 890 27 226 

Programme administration 000 000 KZT 354 531 1 061 

Programme promotion 000 KZT 64 127 318 
Source: Own calculations based on the costing model. 
Note: The model calculates total energy savings as a difference between primary energy production with and without insulation. 
Total energy savings are calculated only as resulting from insulation and BLS, coal to gas conversion is not included. Total cost 
savings were calculated by multiplying energy savings by current tariff and as such, they represent potential savings of 
households in costs spent on heating services.  
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In terms of investment, the first scenario assumes that about EUR 10 million annually will be 

disbursed from both public and private sources. The second scenario doubles the proposed annual 

spending and the third scenario assumes that the Programme will spend up to EUR 50 million 

annually. Table 5 summarises the size, results, and associated costs of the Programme on the 

conditions that (i) the Programme is implemented directly by a Government-established Implementing 

Unit or (ii) implementation is outsourced. Outsourcing results in a more cost-effective achievement of 

Programme’s targets.  

Estimates of domestic cost were made based on costs found on the domestic market, as follows: 

 Cost of wall insulation: 

 Materials: the main component – foam insulation – is typically made by well-known 

manufacturers (Knauf, Isover, BASF, etc.) and the price ranges from 2 000 - 3 000 

KZT/m
2
; for this study, a typical price 2 200 KZT/m

2 
is assumed for insulation of 10 cm 

of thickness. 

 Labour: the average monthly wage in the construction sector in 2010 was KZT 111 000. 

Average monthly wages across all sectors varied widely across the country, however, 

with a low of about 64 000 KZT/month in North Kazakhstan up to nearly three times as 

much – 171 000 KZT/month. For the purposes of the design of the programme, a labour 

price per square meter of KZT 700 is assumed. 

 Other: other costs (transport, other materials) are assumed at KZT 100 per square meter. 

 Total: the total costs per square meter of wall insulation are assumed to be KZT 3 000. 

Prices in Central and Eastern Europe can be even 40% higher. 

 Cost of roof insulation: 

 Materials: the main component – mineral insulation – is typically made by well-known 

manufacturers (Rockwool, etc.) and the price ranges from 500 - 1 200 KZT/m
2
; for this 

study, a typical price 900 KZT/ m
2 
is assumed for insulation of 15 cm of thickness.  

 Labour – as this work is less labour intensive than the amount of work required for wall 

insulation - 500 KZT/m
2 
is assumed. 

 Other: other costs (transport, other materials) are assumed at KZT 100 per square meter.  

 Total: the total costs per square meter of roof insulation are assumed to be KZT 1 500. 

 Installation of Building level substation (BLS): 

 Materials: devices, equipment, automation; based on experience from other projects, the 

price assumed is about KZT 7.4 million. This price includes all of the other components 

of installation, in particular labour and commissioning as well as the thermostatic valves. 

 Total: the total costs for installation of BLS and thermostatic valves in a building are 

estimated at KZT 7.4 million per building. 

 Fuel switch from coal to natural gas: 

 The target number of local boilers and estimated costs are presented in Annex 2 to the 

report. 
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4.5. Achievement of CO2 reduction targets 

Under different scenarios, the Programme potential to achieve the reduction of CO2 emissions by 

2020 (as compared to the 1990 level) is as follows: 

 Scenario 1: 0.58% (or 1 371 408 CO2 t); 

 Scenario 2: 1.16% (or 2 742 817 CO2 t); 

 Scenario 3: 2.89% (or 6 857 042 CO2 t). 

The targets will be achieved in equal annual steps, as presented in Table 6 below.  

Table 6. Annual steps in the achievement of Programme targets as per different scenarios 

 

2012 2013 2014 2015 2016 2017 2018 2019 2020 Total 

Scenario 1 
          CO2 reduction, 000  tonnes 152 152 152 152 152 152 152 152 152 1 371 

Number of buildings insulated 
and equipped with automated 
BLS 945 945 945 945 945 945 945 945 945 8 505 

Number of coal boilers replaced 
with gas fired 135 135 135 135 135 135 135 135 135 1 215 

Programme costs  2 136 2 136 2 136 2 136 2 136 2 136 2 136 2 136 2 136 19 228 

financed from the state budget 1 531 1 531 1 531 1 531 1 531 1 531 1 531 1 531 1 531 13 783  

financed from the private funds 
or local budgets 605 605 605 605 605 605 605 605 605 5 445 

Scenario 2 
          CO2 reduction, 000 tonnes 305 305 305 305 305 305 305 305 305 2 743 

Number of buildings insulated 
and equipped with automated 
BLS 1890 1890 1890 1890 1890 1890 1890 1890 1890 17 010 

Number of coal boilers replaced 
with gas fired 270 270 270 270 270 270 270 270 270 2 430 

Programme costs  4 245 4 245 4 245 4 245 4 245 4 245 4 245 4 245 4 245 38 203 

financed from the state budget 3 035 3 035 3 035 3 035 3 035 3 035 3 035 3 035 3 035 27 313 

financed from the private funds 
or local budgets 1 210 1 210  1 210  1 210 1 210 1 210 1 210 1 210 1 210 10 890 

Scenario 3           

CO2 reduction, 000 tonnes 762 762 762 762 762 762 762 762 762 6 857 

Number of buildings insulated 
and equipped with automated 
BLS 4725 4725 4725 4725 4725 4725 4725 4725 4725 42 525 

Number of coal boilers replaced 
with gas fired 675 675 675 675 675 675 675 675 675 6 075 

Programme costs  10 570 10 570 10 570 10 570 10 570 10 570 10 570 10 570 10 570 95 128 

financed from the state budget 7 545 7 545 7 545 7 545 7 545 7 545 7 545 7 545 7 545 67 903 

financed from the private funds 
or local budgets 3 025 3 025 3 025 3 025 3 025 3 025 3 025 3 025 3 025 27 226 

Source: Own calculations based on the costing model. 

4.6. Types of eligible projects and eligible project costs 

The types of eligible projects and respective eligible project costs to be supported by the 

Programme are discussed for each individual project pipeline. Eligible costs are strictly related to 

project investment expenditure needed to achieve the project’s stated objectives. General investment 

costs not attributable to the achievement of project objectives must be excluded. 
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Building insulation and BLS  

Eligible projects are investment projects in thermal modernisation aimed at reducing the 

energy consumption from multi-storey residential buildings by insulating the buildings envelope and 

by installing or modernising the building level substations. Multi-storey residential buildings are 

understood as those of more than 3 floors and with more than 9 apartments. The primary function of 

the building should be residential, although it is permitted that the minority (i.e., less than 50% of the 

living area) of the building could be used for other purposes, such as office space.  

The suggested project eligible costs for insulation of the buildings include: 

 Costs of the energy audit
26

 if the project is selected for financing (the beneficiary assumes 

the risk of not obtaining financing; if the project is selected, these costs are reimbursed); 

 Costs of materials and works for insulating the external walls of the building (adhesive, 

expanded polystyrene or mineral wool, reinforcing mesh, base and finish coat, priming 

emulsion and paint if needed, dowels for polystyrene, strips); 

 Cost of materials and works for roof insulation (mineral insulation or expanded polystyrene, 

adhesive, expanded polystyrene or mineral wool, reinforcing mesh, base and finish coat, 

priming emulsion, strips, damp-proof); 

 The following costs are eligible only when it is clearly stated in the energy audit that such a 

replacement has a return period
27

 of no more than 8 years: 

 Costs of materials and works for insulating the ceiling of the basement and the basement 

walls (including underground basement walls); 

 Costs of materials and works for replacing external windows and doors;  

 Other costs are eligible only when directly connected to the costs listed above and do not 

exceed 10% of the total costs of insulation. 

The costs related to the installation of the automated building level substation are eligible only 

when the building is insulated and energy consumption is less that 200 kWh/m
2 28

, or if the installation 

of the automated building level substation is done together with the insulation of the building: 

 Costs of materials and works for installing the automated BLS; the automated BLS should 

measure the energy consumption at the building and have efficient pumps (variable speed 

heat pumps); 

 Costs of thermostatic valves – one per radiator; the thermostatic valves must be installed 

together with automated BLS; 

                                                      
26

 Requirements regarding energy audit are provided in Annex 3 to the report. 

27
 The return period is defined by the energy audit. 

28
 As calculated in the energy audit. 
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 Costs of materials and works for insulating the heating pipes at the building (after the BLS), 

only when clearly stated in the energy audit that such a replacement has a return period of no 

more than 8 years
29

; 

 Other costs are eligible only when directly connected to the costs listed above and do not 

exceed 10% of the total costs of the installation of the BLS. 

The following costs are not eligible: 

 Land acquisition; 

 Other costs not listed as eligible costs. 

Khrushchyovka-type building 

While the major focus of the Programme is the insulation and installation of the automated BLS 

in khrushchyovka-type buildings, the Programme does not exclude other types of buildings. The 

khrushchyovka-type building is used as a benchmark, as the former Soviet republics housing was 

largely dominated by apartment buildings and the khrushchyovkas were among the most popular ones. 

There is a significant stock of these buildings in Kazakhstan as well. 

The Khrushchyovka was a type of a cement-panelled or brick apartment building that was very 

popular in the Soviet Union in 1958-1985. Khruschyovkas usually had five storeys (because elevators 

were too costly) and took their name from Nikita Khrushchev, the head of the Soviet government at 

the time they started to be built on a massive scale. The popularity of Khrushchyovkas later diminished 

but the new ones that were built had even more floors. Housing shortages in the Soviet Union were 

more acute than elsewhere in the Eastern Bloc due to a larger migration to cities. Housing shortages 

led therefore to the construction of large quantities of often substandard, pre-fabricated, high-rise 

apartment blocks (industrialised building methods and high-rise housing would be cheaper and quicker 

than traditional brick-built, low-rise housing). For this reason, cities are dominated by 5-storey 

buildings in the centre and huge housing estates on the outskirts. 

Khrushchyovkas were criticised for their cramped living conditions as high-rise housing estates 

were built using substandard pre-fabricated materials. For this reason, most of the buildings dating 

back to the Soviet Union are of poor quality. This situation is further aggravated by poor maintenance 

due to the lack of sufficient funds. In addition, the khrushchyovka-type building has very poor 

insulation, leading to the enormous use of heating energy. Also heating pipes are poorly insulated and 

heat regulation is low. 

                                                      
29

 As defined in the energy audit. 
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Figure 4. Khrushchyovka: a cement-panelled apartment building 

 

 

Source: Center for the modernisation and development of the housing sector of Kazakhstan (2010).  

Coal-to-gas conversion 

Eligible projects are investments in modernisation projects aimed at the replacement of local coal 

boilers with gas-fired boilers. A “local coal boiler” means a boiler supplying more than 10 individual 

houses or supplying at least one multi-storey building with more than 10 apartments. In order to be 

eligible, the installed heat power of a local coal boiler should be no more than 1 MW.  

The project eligible costs for coal-to-gas conversion include: 

 Costs of equipment and works for a new boiler, automatic control to the boiler, pipe 

replacement in the boiler premises, costs of removing the old boiler; 

 Pipes replacement outside the boiler room; 

 Pipes insulation outside the boiler room only when the boiler is in the same premises as the 

heating energy end-users; 

 Costs of building the gas supply to the boiler: only the costs incurred by the beneficiary (no 

gas supply institution) up to 50m. This includes the gas pipe inside the boiler premises and 

outside the boiler premises but on the beneficiary plot and if the pipe is and will be owned by 

the beneficiary; 
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 Other costs are eligible only when directly connected to the costs listed above and do not 

exceed 10% of the total costs of the coal-to-gas conversion. 

The following costs are not eligible: 

 Land acquisition; 

 Works outside the boiler room; 

 Other costs not listed as eligible costs. 

4.7. Types of eligible beneficiaries 

The types of eligible beneficiaries are also discussed per type of project pipeline. 

Building insulation and BLS  

The following types of beneficiaries are eligible to receive support from the Programme: 

 Associations of the owners of the apartments in the building (or condominium) owning 

residential buildings; 

 Public owners (state or local) of the residential buildings; 

 Private (legal or physical person) owners of the residential buildings. 

A group of owners is not eligible to receive a subsidy; an eligible beneficiary should always be 

one legal or physical person applying for the subsidy. One beneficiary may apply for the subsidy for 

more than one multi-storey residential building, but eligibility conditions must be applied for each 

building.  

Coal-to-gas conversion 

The following types of beneficiaries are eligible to receive subsidy: 

 Associations of the owners of the apartments in the building (or condominium) owning small 

coal-fired boilers; 

 Public owners (state or local) of the residential buildings owning small coal-fired boilers; 

 Private (legal or physical person) owners of the residential buildings and owning small coal-

fired boilers;  

 District heating companies owning small coal-fired boilers supplying residential building(s); 

 Local authorities owning small coal-fired boilers supplying residential building(s). 

A group of owners is not eligible to receive a subsidy; an eligible beneficiary should always be 

one legal or physical person applying for the subsidy. One beneficiary may apply for a subsidy for 

more than one small coal-fired boiler conversion to gas, but eligibility conditions must be applied for 

each boiler.  
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4.8. Project eligibility criteria 

The types of eligible projects, eligible costs and eligible beneficiaries (project owners) are part of 

eligibility criteria for screening individual projects that apply for public support. Eligibility criteria 

enable a first and simple assessment of those projects that appear to address all crucial objectives 

related to the Programme and can potentially qualify for financing. Eligibility criteria should be clearly 

specified and straightforward. 

This section provides the list and description of the minimum eligibility (threshold/knock-out) 

criteria. Knock-out criteria means that if a project fails to meet even one of the criteria at this stage, it 

is rejected. Projects which pass eligibility assessment but lack sufficient information are returned to 

the applicant with a request for clarifications (for example, to clarify the ownership structure). The 

proposed eligibility evaluation form is presented in Annex 8 to this report. 

Building insulation and BLS  

The following eligibility criteria could be used in screening projects: 

1. Criteria related to the types of eligible projects: 

a. The project type should be identified in the list of eligible projects; 

b. All proposed projects costs should be possible to identify in the list of eligible costs; 

c. All proposed projects actions should be listed in the energy audit; 

2. Criteria related to the types of eligible beneficiaries: 

a. The type of beneficiary should be on the list of eligible beneficiaries; 

3. Other eligibility criteria: 

a. Clear ownership status, i.e., the beneficiary owns the building and the installation 

which will be modernised/replaced;  

b. Existing plans to install metering devices; 

c. Possibility for applying a heating tariff based on the actual consumption of heat 

energy used, instead of based on m
2
 (at least for the  building as a whole, as 

further division of costs across apartments could be done according  to m
2
); 

d. Energy audit prepared for the building with clear recommendations on energy-saving 

measures. 

Coal-to-gas conversion 

The following eligibility criteria will be used in screening projects: 
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1. Criteria related to the types of eligible projects: 

a. The project type should be identified in the list of eligible projects; 

b. All proposed projects costs should be possible to identify in the list of eligible costs; 

2. Criteria related to the types of eligible beneficiaries: 

a. The type of beneficiary should be on the list of eligible beneficiaries;; 

3. Other eligibility criteria: 

a. Clear ownership status, meaning the beneficiary owns the boiler; 

b. Preliminary agreement with the gas supply company; 

c. Preliminary design of the gas-fired boiler. 

4.9. Project appraisal criteria 

All projects that pass through the eligibility (pre-appraisal) screening are examined (appraised) 

and ranked (each project is assigned a score) according to a set of appraisal and ranking criteria. 

Projects that have achieved the highest scores provide the best contribution to achieving the 

Programme objectives. Depending on the funds available for the Programme in a given time period, 

the ranked projects - beginning with the highest scores – shall be selected for co-financing and further 

implemented. The proposed evaluation form is presented in Annex 9 to the report. 

Building insulation and BLS  

The following appraisal criteria will be used to evaluate projects in this pipeline: 

1. Project preparation 

a. The architectural design is ready; 

b. The installation design is ready; 

c. The building permit is issued; 

d. The contractor for the works is selected; 

2. Project location: 

a. In the centre of the city; 

b. On the outskirts/suburbs of the city; 

c. In a rural area; 

3. Project type: 

a. Khrushchyovka-type of building; 
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b. The building is constructed between 1990-2000; 

c. The building is constructed after the year 2000; 

4. Project size: 

a. Apartment block with 80 or more apartments; 

b. Apartment block with more than 40 and less than 80 apartments; 

c. Apartment block with more than 10 and less than 40 apartments; 

d. Apartment block with less than 10 apartments; 

5. Proposed system of splitting the costs of the heating energy: 

a. One heating energy meter at the entrance of the building and then costs are divided 

 according to the m
2
 of each apartment; 

b. One heating energy meter at the entrance of the building and then costs are divided 

 using capillary heat costs allocators; 

c. One heating energy meter at the entrance of the building and then costs are divided 

 using electronic heat costs allocators; 

d. One heating energy meter at the entrance of the building and then costs are divided 

 using individual heat energy meters for each apartment; 

6. Environmental efficiency: unit costs of decreasing energy consumption (as defined in the 

energy audit) – the unit cost should be calculated as a difference between energy delivered to 

the building (to the BLS station, to the heating energy meter) after and before the insulation 

and the BLS installation divided by the living area of the building: 

a. the best project receives 10 points; 

b. the worst project receives 0 points;  

c. other projects receive points in proportion to their relative position.  

Coal-to-gas conversion 

The following appraisal criteria will be used to evaluate projects in this pipeline: 

1. Project preparation: 

a. The architectural design is ready; 

b. The installation design is ready; 

c. The building permit is issued; 

d. The contractor for the works is selected; 
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2. Project location: 

a. In the centre of the city; 

b. On the outskirts/suburbs of the city; 

c. In a rural area; 

3. The boiler is supplying: 

a. Plans to increase supply; 

b. more than 80 apartments; 

c. more than 40 but less than 80 apartments; 

d. more than 10 but less than 40 apartments; 

4. Environmental efficiency: the unit costs of decreasing CO2 emissions – the unit cost should 

 be calculated as a difference between CO2 emissions from coal and from gas for the same 

 installed power of the boiler divided by the power of the boiler: 

a. the best project receives 10 points; 

b. the worst project receives 0 points;  

c. other projects receive points  in proportion to their position. 
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5. INSTITUTIONAL ARRANGEMENTS FOR PROGRAMME IMPLEMENTATION  

This chapter discusses issues related to the institutional arrangement to manage the Programme. It 

suggests a three-level institutional structure which comprises: a programming entity, an 

implementation unit and a technical support unit. The chapter also suggests a possible division of 

responsibilities across these three entities as well as describes the minimum operating regulations 

required to adequately manage the Programme.  

5.1. General overview of possible institutional set-up for programme implementation   

There are a number of different institutional forms that can be established to manage public 

environmental expenditure. Simple expenditure programmes (e.g., financing research or education, 

purchasing simple equipment or standard services) may be managed directly by assigning additional 

responsibilities to existing government institutions at different levels, using their regular staff and 

routine budget processes. For larger scale, specialised programmes, especially for programmes that 

involve the financing of capital investments, special institutional arrangements are recommended. 

These special arrangements may take many institutional forms and involve various types of 

implementing units. 

Deciding which form is most appropriate will generally depend on a variety of factors related to 

the sources of finance, the types of disbursements envisaged, and the legal and political culture of 

governance in a given country. Regardless of the institutional form, public environmental expenditure 

management should involve institutional structures and procedures that promote environmental 

effectiveness, embody fiscal prudence, and efficiently utilise financial and human resources. 

Experience shows that three basic institutional forms can be distinguished among these 

arrangements: 1) governmental implementation units; 2) environmental funds; and 3) directed credit or 

line of credit financial intermediaries. Governmental implementation units mainly manage government 

budget resources; although one of these institutional forms – project implementation units – may also 

manage multilateral or bilateral grant resources. Governmental implementation units include the 

following institutional forms: 

 Government department with responsibilities for procuring goods and services or financing 

specific projects within the state budget; 

 Project implementation unit established within a government department to implement 

projects within a specific government expenditure programme included in the budget; 

 Autonomous/decentralised government unit financed from the budget but created to 

decouple the delivery of services or administrative tasks from policy formulation. 

Regardless of what type of institutional form of a governmental implementation unit is chosen, 

the implementation of the Programme requires capacity for project selection, implementation and 

monitoring. This would require hiring skilled and trained personnel that would focus on Programme 

implementation only. Environmental programmes of EUR 50 million annually and about 200 contracts 

per year, implemented in Central and Eastern Europe, generally, require the employment of more than 

20 people. 
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In most instances, the institutional arrangement for bigger (investment) programmes includes 

both a management (implementation) unit and a supervisory body. The implementation unit’s 

management and staff are responsible for the day-to-day project cycle activities (identification, 

selection, appraisal and monitoring of projects), development of the annual expenditure plan and 

budget, monitoring and preparation of reports. The supervisory body usually focuses on undertaking 

strategic decisions, approving internal operating procedures and rules (including eligibility and 

appraisal criteria to guide project selection). Such division of responsibilities provides a system of 

checks and balances and improves accountability for the programme. The supervisory body retains 

final decision-making authority on the approval for financing of individual projects, recommended by 

the implementation unit’s technical staff as a result of the appraisal process.  

Outsourcing or contracting out is an arrangement whereby the implementation unit can enter into 

a contract with a supplier from outside for the provision of goods and services which typically have 

previously been provided internally. In case this option is chosen, the good practice requires that 

outsourcing should be carried out through competitive tendering.  

Figure 5. Management scheme for the Austrian JI/CDM-programme 

 

Source: KPC. 

An example of outsourcing is the management of the grant schemes entrusted to Kommunalkredit 

Public Consulting GmbH (KPC), a private consulting company, by the Austrian Ministry of 

Environment. This company has been managing grant schemes for the Environmental and Water 

Management Fund as a delegated agency since 1993. It is also responsible for the Austrian Joint 

Implementation (JI)/Clean Development Mechanism (CDM) programme and serves as one of the four 

managers of the newly established Climate and Energy Fund. Annually, KPC manages more than 

3000 projects. The role of KPC is to advise the Ministry during the programme development phase 

and on the development of support programmes as well as to provide technical, economic and legal 

assessment of support and consultancy projects. KPC also advises the decision-making bodies of the 

above institutions on the drafting of contracts, monitoring of project implementation, and management 

of disbursements. It is interesting to note that when the Environmental and Water Management Fund 

was outsourced to KPC in 1993, the administrative costs immediately decreased 2.5 times and have 

further decreased up to 5 times since 2000. Figure 5 presents the management scheme for the Austrian 

JI/CDM-programme. 
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The Austrian experience could be especially interesting for Kazakhstan as the Kazakh Scientific 

Research Institute for Ecology and Climate (KAZNIIEK) is already involved, on behalf of the 

government, in many activities related to climate change. Then, using the outsourcing, transferring the 

experience from Austria, the administrative costs of such an arrangement could be reduced by 30%.  

Another possible solution for the implementation unit is outsourcing to a financial institution 

(bank). Outsourcing to a bank has many advantages as banks have experience in identifying, 

implementing and financing of investment projects. There is already good experience from 

Kazakhstan, notably the EBRD’s KAZSEFF Intermediated Finance Facility and expected Clean 

Technology Fund Trust Fund. The KAZSEFF Facility consists of two components (a) USD 75 million 

financing facility for on-lending to industrial enterprises through the local Partner Banks JSC "ATF 

Bank" and the JSC "Bank CenterCredit"; and (b) A technical assistance package to support the Partner 

Banks in marketing the Facility and to assist enterprises in the preparation of bankable energy 

efficiency (EE)/renewable energy (RE) projects. The banks are supported by a consulting team. Figure 

6 shows schematically the management structure of the KAZSEFF facility. 

Figure 6. Management structure of the KAZSEFF facility 

 

 

Another option widely used to implement environmental programmes in some countries of 

Eastern Europe, Caucasus and Central Asia is to establish or to use an existing Environmental Fund. 

The Programme described here can easily be integrated into the implementation strategy of such a 

Fund, if it existed in Kazakhstan. Despite discussions in the Ministry of Environmental Protection to 

re-create such a Fund (the Environmental Funds system was dissolved in the early 2000), given all the 

uncertainty involved, this option is not analysed here.   
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5.2. Proposal for the Programme management  

The institutional set-up needs to ensure that sufficient resources to meet Programme objectives 

should be allocated and that qualified staff and instruments to implement the Programme should be 

made available. In general, programming and project appraisal should be strictly separated. 

Programming is the responsibility of the programming entity in the government agency in charge of 

the oversight of the management of the expenditure programme. Project appraisal is a technical 

process conducted by competent technical staff recruited on a competitive merit basis and held 

responsible for their decisions. The Implementation Unit should be operationally independent and 

shielded from political pressures through rules and procedures developed for the technical staff of the 

Programme.  

The institutional set up proposed here consists of three levels: programming entity, 

implementation unit and a technical support unit. Their role and responsibilities are presented in detail 

below. 

Programming entity 

The programming entity is responsible for the design of the Programme, including the following 

tasks (OECD, 2006): 

 Define priority environmental objectives that are specific, measurable, realistic and time-

bound. 

 Determine whether public expenditures are necessary to achieve these objectives, or if other 

policy instruments would suffice. 

 Determine sources of funds, the size of the financial envelope and an expenditure 

programme. 

 Develop an expenditure programme that responds to the overall environmental objectives. 

This programme includes specific targets, cost estimates, description of eligible project types 

and beneficiaries, terms of financing, procedures, principles and criteria of project appraisal 

and selection, procurement rules, programme time frame, and indicators of performance. 

 Select the best institutional arrangement for managing the expenditure programme, in 

particular whether the programme may be managed directly by assigning additional 

responsibilities to existing government institutions at different levels or whether special 

institutional arrangements are required to assist in implementation of the programme. 

 Select, contract and monitor the implementation unit to manage the expenditure programme. 

 Select and monitor technical support units required for programme implementation. 

The Department for Environmental Policy and Sustainable Development (Division of Strategic 

Planning) at the Ministry of Environmental Protection of Kazakhstan (or any other relevant Ministry 

unit) could be the programming entity. In performing its duties, the programming entity (PE) shall 

consult with other relevant government agencies and non-government organisations, such as, among 

others, the Agency for Construction and Housing Affairs, the Ministry of Industry and Trade, and 

local municipalities. The PE will use its available staff and resources to undertake its programming 

duties and consultation with relevant bodies, including from the NGO community and academia as 

well as associations of home owners. In addition, representatives of these bodies can be invited to sit 

on and have an advisory role in the Supervisory board of the Programme. 
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Implementation Unit 

The Implementation Unit (IU) is charged with the drafting of the programme’s operating 

regulations, as described in the section below. The IU shall consult with the Technical Support Unit(s) 

in the drafting and use of its operating regulations. The IU shall be a department at the Ministry of 

Environmental Protection, outsourced institution or bank as discussed earlier. The IU will also define 

the allocation of the Programme budget for the given year (or programming cycle) into project types 

(project “baskets”). 

In the case of this Programme, the average size of the projects is relatively small, thus their 

management may require even more people due to a higher number of contracts. Also the size of the 

country is such that one person cannot manage more than about 25 grant contacts per year. This means 

that the implementation unit needs to employ about 5 people per each EUR 10 million of annual value 

of the Programme size plus additional 5 people for general administration.  

Technical support unit 

The Technical Support Unit (TSU) shall provide specialised assistance, advice, and expertise in 

the areas of energy efficiency, energy audits, thermal modernisation, coal-to-gas conversions, and 

GHG emission reductions. For example, the Alliance of Legal Entities “Kazakhstan Association of 

High-tech Energy Efficient and Innovation Companies” (ALE “KAHTEIK”) could play this role. 

Other TSUs may be defined, as deemed necessary and prudent.  

5.3. Minimum elements for operating regulations  

The effective implementation of the Programme requires that the Implementation Unit (IU) 

define and publicise its operational rules and regulations. At a minimum, the core elements of such 

rules should include: 

 Definitions; 

 General provisions; 

 Definition of eligible projects; 

 Rules for awarding grants; 

 Modification or termination of a grant contract; 

 Application of Programme review cycles. 

Typically, the maximum level of a grant for a project should not exceed 50%
30

 of the funds 

earmarked for the applicable type of project in the approved IU’s annual financial plan. This is done in 

order to leverage resources from other sources and ensure the commitment of the recipient in 

implementing the project by using its own resources. 

                                                      
30

 The numbers are provided in the form of an example. 
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The grant awarded by the Implementation Unit may not exceed: 

 70% of investment costs for the building insulation and BLS;  

 70% of investment costs for the coal-to-gas conversion. 

The grant agreement shall define in detail, at least, the following terms and conditions:  

 Amount of grant award (as an absolute value or as a share of total project investment cost); 

 Start and end dates of the project to be financed, as well as planned environmental effects;  

 Date on which the grant, or its instalments, will be transferred to the recipient;  

 Rights of the Programme Implementation Unit to control the awarded grant as well as the 

method of securing possible return of the grant, if the project fails to meet its stated 

objectives;  

 Particular grantee’s obligations arising under the contract with the Programme 

Implementation Unit;  

 Conditions under which the contract loses its force; 

 Consequences of contract dissolution.  

There are other procedural rules that need to be considered, for example: 

 the grant may be transferred to the applicant all at once or in instalments (tranches);  

 a portion of the grant may be transferred in advance at a level of up to 20% of the total value 

of the project, in cases when the lack of this advance transfer would render project start-up 

impossible;  

 The recipient that has received an advance on a grant is required to return to the IU any 

interest income resulting from holding the grant in its bank account (or the amount is 

deducted from the future tranches). 

 The dates for making grant transfers are determined by the IU based on funds at its disposal 

and upon consideration of an applicant’s proposal presented in the application. 

 Financial resources from the grant are transferred exclusively for the purpose of meeting 

payments required by the grantee. The recipient shall allow the IU full access to original 

invoices prepared by contractors or suppliers. 

The OECD “Handbook for appraisal of environmental projects financed from public funds” 

contains an in-depth discussion of all relevant rules that need to be considered in defining the 

procedures for the Programme Implementation Unit.  
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5.4. Programme promotion 

Programme promotion is essential for the success of its implementation. The Programme 

promotion package should include the following elements: 

 Sending information to the local administration and distribution of the information to 

potential beneficiaries; 

 Distribution of the programme rules to the local administration and distribution of the 

information to potential beneficiaries; 

 Maintaining the IU’s web site with relevant information about grants awarding rules and 

application forms; 

 Press information. 

The costs of Programme promotion should be included in the Programme costs envelope. 
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6. PROPOSED PROCEDURES FOR PROJECT CYCLE MANAGEMENT 

This chapter presents an overview of the project cycle management (PCM) procedures, 

developed for the each project pipeline identified as part of this Programme. Essentially, the PCM 

procedures are the responsibility of the Implementation Unit (IU). A well designed PCM procedure 

ensures that similar projects compete for public support and the most cost-effective ones should be 

selected for financing and implementation. 

6.1. Identification of eligible projects 

The first step in project cycle management (PCM) is to identify eligible projects that respond to 

the strategic and specific objectives of the national environmental and energy policy, as well as the 

objectives defined in the Programme. As discussed earlier, the eligible projects are those that fall in 

the following areas: 

 Building insulation and building level substations (BLS); 

 Coal-to-gas conversion. 

Only investment projects (i.e., those involving capital outlays) are eligible for financing under 

this Programme. The list of eligible projects will be reviewed on an annual basis by the 

Implementation Unit in order to ensure that this list be still responsive to national environmental and 

energy policy objectives. 

6.2. Development of projects 

The second step defines the manner in which projects are developed. The IU will actively 

promote the Programme by distributing information about it as part of a formal Call for Proposals 

(CfP). This will involve the publication of application guidelines to be distributed to potential 

beneficiaries, in which eligible projects, eligible beneficiaries, eligibility and appraisal criteria, and 

type of financing are defined. In addition, the project application form will be distributed with a guide 

on how it should be completed (an example of a project application form is given in Annex7 to this 

report). Finally, the CfP will provide guidelines on the preparation of documentation and studies that 

must be submitted in support of the financing application, in particular: 

 Energy audit; 

 Architectural design; 

 Installation design; 

 Building permit; 

 Contractor selection. 
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Since the key requirement for qualification for financing under this Programme is the completion 

of an energy audit, the guidelines need to provide particular detail on the preparation of the energy 

audit, including: specific actions to be undertaken; thermal conductivity properties of external walls 

and roof before and after the investment; consumption of energy before and after the investment 

(including a breakdown of electrical energy and thermal energy, if applicable); efficiency of boiler, 

before and after conversion; amount of fuel use before and after; greenhouse gas emissions before and 

after; etc.).   

6.3. Eligibility assessment of projects 

The IU will select a group of professionals (a division) within its structure for the review and 

evaluation of projects. This division shall have the requisite technical and financial experts capable of 

evaluating the project’s responsiveness to the Programme objectives and compliance with eligibility 

criteria in their respective areas of expertise. 

The eligibility assessment involves the screening of projects for compliance with eligibility 

criteria (detailed in Annex 8). If a project does not comply with the eligibility criteria (i.e., if it 

receives a “no” response to any of the questions in the screening against eligibility criteria), it is 

rejected and a written explanation is sent to the applicant. The project may be re-evaluated by the 

technical and financial experts upon modification and re-submission of the project during the next 

CfP. 

The IU also checks the application for completeness; after ensuring that the prospective 

beneficiary has provided all necessary information, the project can be appraised and ranked. This 

procedure should take no more than 10 working days from receipt of all project proposals submitted 

before the CfP deadline. 

If a project is found compliant with the eligibility criteria, but the prospective beneficiary has not 

submitted all necessary documentation, the IU contacts the applicant and requests clarifications. 

Providing the lacking information and/or documentation can be made available within 5 working days 

from the date of communication with the applicant, the project can qualify for full appraisal and 

ranking. 

6.4. Appraisal and ranking of projects 

The division responsible for the project eligibility assessment then undertakes the appraisal and 

ranking of the qualified projects. For those projects that have passed the eligibility assessment (i.e., 

those projects that received a “yes” response to all questions in the eligibility criteria), a formal, full 

project appraisal is undertaken. 

This appraisal is conducted based on the criteria presented in Annex 9 and the explanation of 

points and weights for each criterion and criteria group. In brief, each project that has qualified for 

appraisal is examined with respect to its compliance with each of the appraisal criteria. There are six 

appraisal criteria groups (i.e., project preparation, project location, project type, project size, proposed 

system for the split of heating costs, and environmental efficiency). Based on this examination, the 

project is awarded points for each criterion. Within each of the six appraisal criteria groups, the points 

are totalled and multiplied by the weight for each criteria group. The process of technical and 

economic appraisal of the submitted and qualified projects shall be completed within 40 working days 

from the closing date of the CfP. 
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The expert personnel of the Technical Support Unit appointed to do the screening, appraisal and 

ranking of the submitted projects then takes the total weighted scores and ranks the projects from those 

that comply the best with the Programme objectives (top) to those that respond the least to these 

objectives (bottom). This ranked list is then used for the selection of projects for financing and 

implementation.  

6.5. Selection of projects for financing and implementation  

Having passed through the previous two steps (eligibility screening and appraisal), the projects 

are selected for financing and implementation. This involves selecting those projects that rank the 

highest on the ranking list (in order from the top of the ranking list to the bottom). The process of 

selection of projects for financing and implementation ends when the budget allocated to the type of 

projects or the Programme as a whole (whichever comes first) for the given Call for Proposals (CfP) is 

exhausted.  

The applicants submitting applications and supporting documentation for those projects passing 

the cut-off level for financing are then contacted by the IU management in writing to inform them that 

their project has been selected for financing. This process should be completed within 50 working 

days from the closing date of the CfP.  

6.6. Financing of projects 

Once the priority projects have been ranked and selected for financing based on the amount of 

available funds, the proposed financing for the project is devised. This involves determining the 

amount of grant required for the project to be viable, defined as having a net present value of zero or 

greater. 

When the proposed financing schedule has been defined, the IU invites the applicant to 

negotiations and signature of the contract. The contract shall include the rights and responsibilities of 

each party to the agreement, measures to be taken in the event of the beneficiary’s non-compliance 

with the terms and conditions of the contract, as well as a disbursement schedule for the financial 

support. This process should be completed within 65 working days from the closing date of the CfP. 

6.7. Implementation of projects 

If the contractor for the works has not already been selected, the beneficiary initiates a tender 

procedure (according to public procurement law, if the purchases of this beneficiary fall under this 

law). Once implementation has commenced, the IU, as per the contract with the beneficiary, maintains 

the right to monitor and inspect the implementation of the project in a scope not limited to: 

 Inspection of the building site, bill of quantities, contractor reports, vendor documentation, 

state of equipment used; 

 Actual results versus planned results in physical terms (e.g., number of thermostatic values, 

square meters of insulation, rated power of gas boiler, etc.); 

 Implementation plan: actually completed versus planned completion; 

 Modification of financial support: the level of financial support may be reduced if the 

beneficiary is not complying with the terms and conditions of the financing agreement 

(contract). 
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6.8. Settling payments with contractors 

The beneficiary shall not pay the contractor directly. Instead, the IU shall pay the contractor 

based on the approval of the completed work and in accordance with the agreed disbursement 

schedule, providing the beneficiary is complying with the terms and conditions of the contract. This 

procedure is depicted in Figure 7 below. 

Figure 7. Procedure for settling payments with contractors 

 
BENEFICIARY IU 

Performs works 

CONTRACTOR 

Approval of scope 

of words 

Invoicing 

Proceed to next stage of 

work 

Selects the contractor 

Approval of invoice and 

direct payment of invoice 

Final control and 

evaluation 
 

 

6.9. Control and monitoring of project effects 

In contrast to the control and monitoring procedures during project implementation, post 

implementation control and monitoring (ex post evaluation) involves determining whether the project 

has met its stated objectives. This control and monitoring compares the before and after values for: 

 Energy use; 

 Fuel use; 

 Emissions produced due to fuel use / emissions reduction; 

 Physical outcomes of the project: number of square meters of insulation, number of meters, 

etc. (as for the control and monitoring during implementation). 

As per the contract, if objectives have not been met, the beneficiary may have to return some or 

all of the financial support provided by the Programme and such a probability needs to be clearly 

regulated in the contract. 

6.10. Maintenance of database of project and programme effects 

Finally, a key step in PCM is the creation and maintenance of a database of project and 

programme effects. The IU shall determine the best format for the database, such as Excel-based or 

using a database software. The following parameters shall be collected and maintained in the database: 
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 Programme: 

 expenditures by CfP and by year (if different) for each type of a project; 

 actual expenditures compared to those budgeted; 

 emission reductions of GHG by CfP and by year (if different); 

 reduction in energy use by CfP and by year (if different); 

 emission and energy use reductions compared to annual plans; 

 total oil equivalents displaced by CfP and by year (if different). 

 Projects: 

 number of projects by type, by CfP and by year (if different); 

 physical outcomes by year: square metres of insulation, number of thermostatic valves, 

etc.; 

 emission reductions of GHG by year; 

 reduction in energy use by year; 

 project effectiveness: cost per unit of emission reduction; 

 project effectiveness: cost per unit of energy use reduction. 

The database shall be used to inform future Calls for Projects in order to adjust eligibility and 

appraisal criteria as needed thus making them more relevant. 
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7. NEED FOR COMPLEMENTARY POLICY ACTION 

 Even if the investment programme is well designed, its successful implementation may be 

hampered by the existence of various regulatory barriers which are beyond Programme’s control. 

Therefore, it is important that, before any such programmes are developed and financed, the 

Government review the relevant regulatory basis and eliminate, to the extent possible, such barriers.  

Some of the key barriers, directly affecting the implementation of the Programme, are presented 

below.   

7.1. Addressing key regulatory barriers 

The key barriers to the development of energy efficiency in the residential sector in Kazakhstan 

are often similar to challenges seen in other countries as well. They include: 

 Weak pricing signals: although full cost recovery tariffs (specifically, cost-plus tariffs 

including a small profit, if warranted) are permitted in the heating sector, the price of heat 

and domestic hot water may be adjusted for several reasons, including household 

affordability and political concerns. Yet, if end-users do not receive pricing signals, they will 

have no incentive to adjust their consumption and save energy. 

 Ineffective tariff structure: at the same time, the practice of charging heat tariffs based on a 

square meter of living space renders even a full cost recovery tariff ineffective since end-

users pay the same amount regardless of their consumption.  

 Lack of metering: in order for a tariff structure based on actual consumption to be effective, 

households need to be metered so that they can be billed for actual consumption.  

 Absence of thermostatic valves: once end-users can be billed for actual consumption, they 

will need to have thermostatic valves installed on the radiators in their flats. Otherwise, 

individual end-users in large apartment blocks would still lose out because while they would 

be paying for actual usage, they would have little control over this usage apart from opening 

windows to reduce indoor temperatures or wearing additional clothing, or sitting next to the 

kitchen stove while a meal is being prepared to maintain warmth. 

 Lack of investment: assuming both full cost recovery tariffs based on actual consumption 

(based on some kind of metering scheme) and thermostatic values are in place, however, 

individual end-users still have no influence on the overall energy use of the building in 

which they live. Thus, the government and housing associations can cooperate in investment 

schemes to reduce heat losses through walls and roofs. This can involve, for example, the 

establishment of a capital investment fund by housing associations – assisted by the 

government – as well as incentives for the establishment of energy service companies 

conducting energy audits and installing thermal insulation. 

 Poorly enforced building codes: at the same time, mandatory building codes for new 

housing construction, as well as for thermal renovation, need to be enforced. 

7.2. Changes in tariff system 

Changes in the current tariff system are key to the success of the Programme. Thus, there is a 

need to amend current legislation and introduce at least the possibility of a tariff system based on the 

actual use of heat energy. This system could be based at the beginning on measuring the heat 

consumption of the whole residential building and then the real consumption could be divided among 

the households, based on square meters of individual apartments.  



 59 

The next step could be the installation of heat cost allocators (dividers) on each radiator. Dividers 

of heat costs are used for the distribution of heat costs for an individual housing unit. Heat cost 

allocators are installed on every radiator, in every housing unit and are fixed with regard to the type of 

the radiator. Basically, there are two types of heat cost allocators, modern electronic allocators, often 

able to transmit the measurement by radio, or traditional capillary heat cost allocators, which are often 

a viable alternative to electronic heat cost allocators, but cheaper. When heat cost allocators are 

installed, households pay an advance payment every month based on the previous year’s consumption. 

The actual consumption of the building is measured at the end of the heating season. The real 

consumption is then divided among the individual apartments using the allocation algorithm based on 

the reading of all heat cost allocators. This requires the hiring of a specialised company. Alternatively, 

tenants’ associations develop the in-house capacity to do so. On the other hand, heat cost allocators are 

cheaper than the modernisation of the heating network in the building and thus worth considering.  

The heat meters are a particularly good solution for new buildings, where the distribution of 

heating could be organised in a manner that heating is delivered to each apartment by one pipe on 

which a heat meter could be installed. 

7.3. Promoting metering  

In the future, providing end-users with the opportunity to regulate their own energy usage may 

motivate them to undertake investments on their own, for example such as the purchase of 

thermostatic valves. The importance of installing meters was clearly demonstrated on a 2006-2007 

project, in which the Association of Housing Owners of the city of Petropavlovsk, with the support of 

UNDP/GEF, conducted a project "Demonstration of energy savings through the introduction of heat 

metering, automatic control system for optimal heat consumption, and actions on warming buildings." 

The main results of this work are presented in Box 2 below.  

Box 2. Promoting metering in Kazakhstan 

The UNDP/GEF pilot work found the following advantages of installing meters: 

 Large-panel, five-storey, 60-apartment, two sections, area of apartments – 3122.4 m
2
, home to 

147 persons. The calculations using norms were: 3122.4*0.03 Gcal/m
2
 * 6.5 months heating season 

= 608.87 Gcal; 147 people * 0.16 Gcal/capita * 6.5 months = 152.88 Gcal. The total energy requirement 
was 761.75 Gcal according to norms. Metered consumption turned out to be 735.42 Gcal, which is 
an effect of 26.33 Gcal (equivalent to 49 thousand KZT). 

 Large-panel, five-storey, 90-apartment, the area of apartments – 5288 m
2
, home to 208 persons. 

The calculations using norms were: 5288 * 0.03 Gcal/m
2
 * 6 months heating season = 951.84 Gcal; 

208 people * 0.16 Gcal/capita * 6 months = 199.68 Gcal. The total energy requirement was 1151.52 Gcal 
according to norms. Metered consumption turned out to be 1012.38 Gcal, which is an effect of 139.14 Gcal 
(equivalent to 257 thousand KZT). 

 Large-panel, five-storey, 108-apartment, the area of apartments – 5585 m
2
, home to 260 persons. 

The calculations using norms were: 5585.4 * 0.03 Gcal/m
2
 * 6 months heating season = 1005.37 Gcal; 

260 people * 0.16 Gcal/capita * 6 months = 249.6 Gcal. The total energy requirement was 1254.97 Gcal 
according to norms. Metered consumption turned out to be 1090.6 Gcal, which is an effect of 164.37 Gcal 
(equivalent to 304 thousand KZT). 

Source: UNDP, Kazakhstan. 

The UNDP/GEF experience in Kazakhstan has convincingly demonstrated the economic and 

environmental benefits of metering for both individual apartment owners but also for society. 

Accelerating the installation of meters and related thermostatic valves is a measure that can contribute 

to the overhaul of the tariff system in Kazakhstan.  
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ANNEX 1. JUSTIFICATION OF THE SELECTED PROJECT PIPELINES FOR FINANCING 

FROM THE PROGRAMME 

In 2010, according to official statistics, 63% of the energy generated for heat came from the 

combustion of coal, 17% from natural gas, 10% from fuel oil and gas distillates, 5% from electricity, 

and 5% from all other sources. Reducing energy consumption for heating purposes as well as 

switching fuels, where justified, can achieve significant GHG emission reductions. 

This annex provides the technical analysis that supports the definition of the scope of the public 

investment programme as well as offers justification for the choice of three potential pipelines that can 

be financed through the Programme. The pipelines are also discussed in terms of their contribution to 

reducing carbon dioxide emissions from the residential sector in Kazakhstan. 

1. Residential sector and thermal modernisation 

Given that the main component of the proposed programme is the insulation of walls and roofs of 

existing housing stock as well as of building level substations (BLS), the starting point for the design 

of the programme is the residential housing stock. Thus, the first task is to determine the target subject 

of the proposed programme. 

The programme is to focus on a subset of the total number of housing units in Kazakhstan, 

specifically those in urban settlements. The total number of housing units, total surface area, and total 

volume by oblast and divided between urban and rural settlements is shown in Table 7 below. It can 

be seen from the table that urban settlements contain nearly 63% of the total housing stock by number 

units and 57.5% by surface area. The average size of a housing unit is 61 square metres for the country 

as a whole, 56 square metres for urban settlements, and 69.5 square metres for village settlements. 

This justifies the target subject of the programme, since urban areas contain higher population density 

and concentration of persons into multi-family dwellings where energy efficiency investments will be 

more effective. 

Therefore, the total target “population” for the programme are the buildings in which the 

2 777 393 apartment units are located in urban settlements. This automatically leads to a preference 

among oblasts, as the number of units in urban settlements by oblast ranges from a low of 56.7 

thousand in the Kyzylorda Oblast up to the highest of 383 871 units in Almaty city. Preference should 

also be given for larger residential structures, that is, multi-unit apartment blocks.   

In terms of total living space (in square meters), the greatest share, or 13.7% of the total area in 

flats in urban settlements, is found in the Karaganda Oblast while the lowest is found in the Kyzylorda 

and Atyrau Oblasts, at 2.6% of the total surface area of flats in urban settlements. 
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Table 7. Housing stock in Kazakhstan, 2010 

  

Total 
Including 

Urban settlements 

Number 
of units 

Surface 
area, 

thousand 

m
2
 

Average 
surface 

area, m
2
 

Average 

volume, m
3
 

(assuming 
height of 

2.6m) 

Number 
of units 

Surface 
area, 

thousand 

m
2
 

Average 
surface 

area, m
2
 

Average 

volume, m
3
 

(assuming 
height of 

2.6m) 

Republic of Kazakhstan 4,432,930  270,922.8  61.1  158.9  2,777,393  155,796.4  56.1  145.8  

Akmola oblast 234,373  13,263.2  56.6  147.1  118,217  6,154.3  52.1  135.4  

Aktobe oblast 199,646  11,852.8  59.4  154.4  139,690  7,797.0  55.8  145.1  

Almaty oblast 386,617  23,622.8  61.1  158.9  110,726  6,145.8  55.5  144.3  

Atyrau oblast 107,073  7,258.0  67.8  176.2  67,422  4,061.0  60.2  156.6  

Western-Kazakhstan oblast 180,309  9,905.7  54.9  142.8  101,673  5,181.7  51.0  132.5  

Zhambyl oblast 246,641  15,917.5  64.5  167.8  129,014  7,360.2  57.0  148.3  

Karaganda oblast 480,148  26,991.0  56.2  146.2  397,378  21,311.4  53.6  139.4  

Kostanai oblast 320,061  17,229.3  53.8  140.0  184,445  8,983.2  48.7  126.6  

Kyzylorda oblast 127,929  10,439.7  81.6  212.2  56,711  4,069.0  71.7  186.5  

Mangystau oblast 98,105  6,106.0  62.2  161.8  74,593  4,204.0  56.4  146.5  

Southern-Kazakhstan oblast 524,883  43,505.7  82.9  215.5  253,392  18,470.1  72.9  189.5  

Pavlodar oblast 266,209  14,691.4  55.2  143.5  193,985  9,953.8  51.3  133.4  

Nothern-Kazakhstan oblast 222,357  12,192.8  54.8  142.6  98,904  4,919.7  49.7  129.3  

Eastern-Kazakhstan oblast 491,267  26,343.4  53.6  139.4  303,931  15,588.6  51.3  133.4  

Astana city 163,441  10,696.4  65.4  170.2  163,441  10,696.4  65.4  170.2  

Almaty city 383,871  20,907.3  54.5  141.6  383,871  20,907.3  54.5  141.6  

Source: Statistics Agency of the Republic of Kazakhstan (2010). 

Thus, the first number of interest is 156 million m
2
, as the total (as of 2010) housing space in 

Kazakhstan that may require thermal modernisation. Naturally, a percentage of this housing will have 

already been renovated, new housing may (or may not) be completed in accordance with updated and 

enforced building codes, and finally some of the residential housing may be too small (too few units 

and the building will be less cost-effective to renovate during the first stage of the Programme). 

Nevertheless, the square meter is a valid unit of analysis since – for the time being – heat tariffs are 

calculated as per square meter of living space. 

Another way to determine the target number of buildings is to examine the number of units and 

the number of buildings. A comparison of data in Table 7 with data provided in Table 8, however, 

reveals some inconsistencies. From Table 7, it is seen that there were nearly 2.8 million units in urban 

areas in 2010. From Table 8, however, it is seen that, in 2010, there were a total of 613 thousand 

residential buildings in urban areas, of which 169 139 structures were apartments. Assuming the 

balance are single-unit dwellings (444 033) (and thus not to be taken into consideration in the 

Programme), there are 2 333 360 units (2 777 393 - 444 033) in urban areas in Kazakhstan, yielding an 

average of just under 14 units per apartment block (2 333 360 / 169 139), which does not seem 

consistent with on-site observations. Another way to examine this issue is to divide the total surface 

area of apartments in urban areas (155 796 400 m
2
) by the number of apartment buildings in urban 

areas (169 139). The resulting figure (921 m
2
) is then divided by the average size of flats in 

Kazakhstan (56 m
2
), yielding an average number of units per apartment block of 16, which also 

appears low. 

Yet another perspective on this issue is to use the total surface area of flats in urban areas 

(155 796 400 m
2
) and divide this figure by the number of urban dwellers in Kazakhstan (about 8.6 

million), which yields a figure of 18.11 m
2
, which is – perhaps not coincidentally – precisely the 

housing norm of average space per capita that Kazakhstan has set and is striving to achieve.  

Thus, either the number of units or the total living space in apartments (multi-unit dwellings) in 

urban areas could be erroneous. 
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Table 8. Number of residential buildings in Kazakhstan, 2010 

  
Total 

buildings 

Urban settlements Village settlements 

Total 

Including 

Total 

Including 

Individual 
buildings 

Apartment 
building 

Individual 
buildings 

Apartment 
building 

Republic of Kazakhstan 1,854,992 613,172 444,033 169,139 1,241,820 1,032,276 209,544 

Akmola oblast 110,449 29,123 21,941 7,182 81,326 61,410 19,916 

Aktobe oblast 80,196 30,391 15,780 14,611 49,805 45,495 4,310 

Almaty oblast 209,197 41,517 28,438 13,079 167,680 123,328 44,352 

Atyrau oblast 46,118 15,836 10,690 5,146 30,282 24,928 5,354 

Western-Kazakhstan oblast 85,425 23,199 18,250 4,949 62,226 51,615 10,611 

Zhambyl oblast 141,731 42,814 35,787 7,027 98,917 88,620 10,297 

Karaganda oblast 103,515 55,713 34,957 20,756 47,802 27,134 20,668 

Kostanai oblast 116,621 25,596 12,228 13,368 91,025 63,209 27,816 

Kyzylorda oblast 73,578 19,367 13,722 5,645 54,211 46,072 8,139 

Mangystau oblast 19,571 4,391 2,837 1,554 15,180 12,013 3,167 

Southern-Kazakhstan oblast 378,157 127,195 111,433 15,762 250,962 241,439 9,523 

Pavlodar oblast 76,044 21,809 16,234 5,575 54,235 39,515 14,720 

Nothern-Kazakhstan oblast 121,889 20,554 13,957 6,597 101,335 88,290 13,045 

Eastern-Kazakhstan oblast 204,902 68,068 48,967 19,101 136,834 119,208 17,626 

Astana city 21,075 21,075 15,011 6,064 - - - 

Almaty city 66,524 66,524 43,801 22,723 - - - 

Source: Statistics Agency of the Republic of Kazakhstan (2010). 

It has been decided that the focus of the first stage of the programme would be the 

khrushchyovka-type of residential building that is ubiquitous in Kazakhstan  and typically ranges in 

size from four to nine floors, and has poor insulating properties; thus, these buildings would be the 

most cost-effective – in terms of energy savings and GHG emission reductions – to renovate first. 

The Government of Kazakhstan has not been idle in the area of thermal modernisation, however, 

and has been actively implementing its Programme of Modernisation of the Housing and Utilities 

Sector of 2011-2020. In 2011, the Deputy Chairman of the Kazakh Agency of Construction and 

Housing Affairs Nikolai Tikhonyuk said that “the energy audit of 415 apartment houses was 

conducted this year. The report on energy efficiency of buildings is now drawn up on the results of 

this audit. The houses are classified according to the volume of energy consumption”. In addition, 

works on the coordination of capital repair estimates with the apartment owners have started in the 

regions. The Law on housing relations was amended to lay out the duties of apartment owners to save 

funds for capital repair of the common property of the condominium facilities by means of annual 

payments relations
31

. The Modernasiation Programme mentions energy efficiency measures and 

thermal modernisation but it seems that these are mostly considered as energy and cost saving 

activities. No calculations are made with regard to actual GHG emission reductions which can be 

achieved through Programme implementation.  

In addition, the state is undertaking measures on the modernisation of the housing and utilities to 

repair or rehabilitate housing infrastructure such as the repair of heat, electricity and gas supply 

networks, but also the establishment of a new model of housing relations. In 2011, such 562 buildings 

were planned to be addressed in the programme for 2011. To this end, the Government allocated KZT 

7 432 million for such repairs, of which KZT 1 932 million was allocated to capital repairs involving 

comprehensive rehabilitation, including elements of thermal modernisation of 116 apartments. 

According to government plans, the share of apartment blocks requiring capital repairs will drop as a 

result of the Programme of Modernisation of the Housing and Utilities Sector from 23% to 22% by 

                                                      
31

 Website of the Agency of Construction and Housing Affairs of the Republic of Kazakhstan, “Results of 

Housing and Utilities Modernisation Programme for the first half of 2011 summed up”, 

http://www.aic.gov.kz 
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2015
32

. From these numbers, if this Programme continues at the same pace of about 562 buildings a 

year and this represents a 1% drop in the number of buildings requiring such repairs, it means that it 

deems 281 000 buildings in need of repair. Finally, following the figures from the first year of the 

Modernisation Programme, it appears that roughly 20% of the buildings in need of repair have been 

designated for thermal modernisation by the government.  

At the same time, the Government’s Housing Construction Programme is proceeding rapidly, as 

by the end of August 2011, 3.6 million square meters of housing had been commissioned out of a total 

6 million square meters foreseen under the programme for construction each year from 2011-2014. 

This constituted 29 473 apartments, including 14 365 individual houses. The Government has also 

allocated funds to the construction of rental housing, with 14 thousand square meters, or 265 flats, 

commissioned in the first three quarters of 2011 out of the 133.4 thousand square meters planned for 

2011
33

.  

In summary, in order to plan the programme, a standard building type needs to be assumed. Of 

course, this does not mean that other types of buildings cannot be included. To this end, a typical 

building of 4 358.1 square meters was assumed, meaning it is a larger building of about 78 units (at 

approximately 56 m
2
 each). Assuming about 40% of those multi-unit dwellings designed for thermal 

modernisation fit the standard building type preferred under the proposed programme, it means that a 

total of 22 480 buildings should be considered in the current, proposed programme. The final 

projects selected for financing through the Programme should be part of this housing stock. 

This estimate is in line with that prepared by the JSC Centre of Modernisation and Development 

of Housing and Utilities, which has stated that more than 20 000 [residential] buildings and 7 000 

social services buildings require thermal modernisation in Kazakhstan
34

. 

At the current pace of thermal renovation, however, it will take Kazakhstan about 20 years to 

address even the 22 480 buildings. In the interim, other housing stock will need to be repaired. The 

need for a programme to scale up investments in thermal modernisation is evident.  

2. Analysis of the proposed project pipelines 

On the basis of the above analysis, the three project pipelines are further analysed and the choice 

for their selection justified. 

2.1. Insulation of residential buildings 

As specified above, a maximum number of 22 480 buildings of the khrushchyovka-type should be 

considered for inclusion in the programme of thermal renovation. The optimal thickness of the 

insulation for the building walls and roof needs to be determined by energy auditors. For this reason, 

the preparation of the energy audit should be one core element of the programme eligibility criteria in 

order to obtain government support within the Programme.  

                                                      
32

 Website of the Agency of Construction and Housing Affairs of the Republic of Kazakhstan, “562 apartment 

houses to be repaired under the Programme of Modernisation of the Housing and Utilities Sector, 

http://www.aic.gov.kz 

33
 Website of the Agency of Construction and Housing Affairs of the Republic of Kazakhstan, “3.6 mln sq m of 

housing commissioned in Kazakhstan in 2011”, http://www.aic.gov.kz 

34
 Website of the Agency of Construction and Housing Affairs of the Republic of Kazakhstan. 

http://www.aic.gov.kz 
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2.2. Installation of building level substations (BLS) and thermostatic valves on radiators 

The automated building level substations have additional functions that may lead to additional 

high-energy savings. Such substations provide heat to the customers demanding it. To do this, the BLS 

uses variable speed pumping technology that enables the optimisation of the differential pressure. To 

be able to work efficiently, the building has to be equipped with thermostatic valves at each radiator. 

At the moment, most of the old buildings lack apartment-level controls (thermostatic valves) that 

would allow reduction of the amount of heat sent to each specific apartment. For vertically connected 

radiators installing individual control on a radiator requires a bypass to mitigate the potential impact 

on the hydraulic balance. 

According to the Agency for Construction and Housing Affairs, the national need for BLS is 

approximately 69.1 thousand units. The Agency has also announced plans to conduct energy audits 

and install building level substations in schools, hospitals and residential apartment buildings in all 

regions of the country. In 2011, the Agency was implementing 144 pilot projects for installation of 

substations – 9 in each region (6 were for social buildings and 3 for apartment buildings). 

In essence, whenever a building undergoes thermal renovation it should also be considered for 

inclusion in the pipeline for the installation of a building level substation and thermostatic valves on 

radiators. Therefore, the number of buildings that should be considered for inclusion in the 

BLS/thermostatic valve component of the programme is 22 480. 

Taking the number of units in urban areas (2 333 360) and assuming that each unit would require 

on average four valves (one for each radiator) and that 38% of the buildings are equipped already (as 

stated by the Government), this means that about 5.8 million units (individual valves) are needed in 

urban areas. 

2.3. Coal to gas conversion for local boilers supplying apartment blocks  

District heating is a major component in Kazakhstan’s energy balance. In 2007, official statistics 

reported the total production of commercial heat (before losses in transmission and distribution) at 

108.6 TWh, which is more than the amount of electrical energy produced in Kazakhstan in the same 

year (76.4 TWh) (Statistics Agency of the Republic of Kazakhstan, 2008). The GHG emissions from 

the heating sector (including those from the combined heat and power and heat-only boiler plants of 

various sizes) can be estimated at 42–47 million tonnes of CO2 per year for 2007 (Climate Investment 

Funds, 2010).  

Most of the coal extracted in Kazakhstan is of low quality (high level of ash, low calorific value). 

If a portion of the high-carbon fuel (in 2010, 8.6 million tonnes of coal were used to generate heat 

energy) used to generate heat could be switched to a lower-carbon fuel such as natural gas, significant 

GHG emission reductions could be achieved. 

The purpose of fossil fuel switch from coal, lignite or oil to natural gas is to replace the source of 

energy in the thermal power plant (or combined heat and power) with a lower carbon source. The fuel 

switch, however, also requires the replacement of boilers, the installation of an automated and 

integrated control system and the connection of boiler house to the local natural gas network. 
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ANNEX 2. EXPLANATORY GUIDE FOR THE COSTING MODEL 

Annex 2 provides detailed information on the Excel based model that was developed as part of 

the programme analysis. The model was used to calculate the costs of the Programme and the 

achievement of identified objectives and targets.  

The Explanatory Guide to the model, contained in this Annex, provides guidance on how to use 

the model. Software requirements, input data needs and the generation of the results as well as the 

technical requirements for scenario analyses are described herein. The Guide is targeted at the staff in 

the Ministry of Environmental Protection in Kazakhstan but also at potential consultants and other 

government officials who would want to apply the model in designing a climate-related public 

expenditure programme. It should be noted, however, that the proper use of the model requires both an 

extensive sector technical knowledge and also basic knowledge of Excel. In addition, if other specific 

pipelines are included, the model will need further calibration.  

Purpose of the model 

The purpose of the spreadsheet-based model is to support the Government of Kazakhstan in the 

preparation – and in particular – the estimation of the costs of the Programme. It was agreed with the 

Ministry of Environmental Protection of Kazakhstan that the Programme will comprise three project 

pipelines: 

 Insulation of residential buildings, especially multi-storey housing blocks; 

 Installation of building level substations (BLS)
35

 in multi-storey housing blocks; 

 Coal-to-gas conversion in small boilers. 

The Programme here is understood not to mean software but a broad area of activities required to 

implement policy decisions and priorities. The spreadsheet-based model is a simple, easy-to-use 

decision support tool exclusively prepared to estimate the Programme costs and the CO2 emission 

reductions that could be potentially achieved as a result of the implementation of the proposed three 

project pipelines. Therefore, the spreadsheet-based model was designed to support Programme 

preparation for these three project pipelines only; other project pipelines, even those that contribute to 

the reduction of greenhouse gas emissions, are not included in the model.  

There are many other models (spreadsheet-based or standalone software) existing on the market. 

Some of them are designed to support the preparation of energy audits of buildings. While the 

spreadsheet-based model, designed as part of this project, contains the calculations made as part of the 

energy audit of a typical khrushchyovka type of residential building in Kazakhstan, the energy audit 

calculations are not a major function of the model. The energy audit data are used to only support the 

calculation of the energy consumption of this type of building and the volume of energy that needs to 

be produced to supply such a building.  

                                                      
35

 BLS = Building Level Sub-stations, also known as automated heating substations (AHS). 
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Other types of similar models that exist on the market are focused on the estimation of the 

greenhouse gas (GHG) emissions for a country or for groups of countries. These models mainly focus 

on GHG emissions from industry and take into account different scenarios of the country economic 

development. This type of model is not useful for the purpose of the environmental programme, 

designed as part of this project, as the programme focuses on reducing emissions from existing, old 

types of buildings in the housing stock where, for example, the economic development of the country 

has little influence on the potential GHG emission reductions.  

Model’s overall structure  

The model comprises six modules: (i) Energy audit module; (ii) Impact on improvements in 

insulation and installation of BLS module; (iii) Cost calculation module; (iv) Determination of the 

subsidy level module; (v) CO2 reduction calculation module; (vi) Programme costing module. 

The model has been prepared in Excel and uses macros. Therefore, when starting the model, the 

macros in Excel should be enabled. This requires that the security settings be set to “medium.” For 

earlier versions of Excel, security settings can be changed using the following commands: Tools> 

Macros> Security. For Excel 2010, the macro security settings can be set in the “Developer” tab. If the 

developer tab is not visible, it can be revealed by accessing: File>Options>Customize Ribbon and then 

selecting Developer from the options in the right-most window. 

Start page 

The Excel-based spreadsheet model starts from the title screen, which provides information on 

the project. 

 

The above is the title screen. By clicking "OK", the user moves to the start screen of the model. 

The start screen includes several buttons that direct the user to specific modules within the model and 

allow the user to change the working language of the model.  
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The following table contains the list of buttons that can be seen on the first screen, together with 

their functions: 

Button Action/meaning 

 

Changes the language of the model from Russian into 
English 

 

Changes the language of the model from English into 
Russian 

 

Opens the report page, where summary information on 
the programme is presented 

 
Opens the programme costing module 

 
Opens the determination of the subsidy level module 

 
Opens the CO2 reduction calculation module 

 

Opens the impact on improvements in insulation and 
installation of BLS module 

 

Opens the cost calculation module 

 

Opens the energy audit module 

 

The start screen looks like this: 

 

When working with a specific module, the user can easily return to the start page by pushing the 

“Back to main menu” button located at the top of each sheet. The button appears as follows: 
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Energy audit module 

The purpose of the energy audit module is to calculate the energy consumption of the typical 

residential building: “khrushchyovka”. The purpose of this module is not to replace the energy audit of 

the particular building, but to estimate the energy savings of the average insulation of the average 

building in each of the 14 regions (with different climate profiles) included in the Programme. For this 

particular project, the energy audit for this building should be performed by a professional energy 

auditor. The basic requirements for the energy audit are presented in the main document of the 

Programme.  

The input data in this module include information on climate, which differs greatly across 

Kazakh cities as well as the insulation parameters of walls, windows and doors. The module calculates 

the consumption of heat energy: total consumption of heat energy in the building as well as the 

primary energy that needs to be produced. The same model is used to calculate the energy 

consumption by the same building with insulation and with the BLS module. While calculations are 

done for these two improvements, the module can also accommodate calculations for other 

improvements as well. The output of the module is also re-calculated for the unit energy use: per 

square meter of residential building.  

Table 9. Average temperatures in different regions of Kazakhstan 

Region/month 1 2 3 4 5 6 7 8 9 10 11 12 

Akmola+Astana -16.8 -16.5 -10.1 3.0 12.7 18.2 20.4 17.8 11.5 2.6 -7.0 -14.0 

Aktobe -14.9 -14.4 -7.3 5.9 15.0 20.2 22.5 20.4 13.7 4.6 -3.9 -11.3 

Almaty 
Province+Almaty 

-6.5 -5.1 2.0 10.8 16.2 20.7 23.5 22.3 17.0 9.5 0.9 -4.5 

Atyrau -9.6 -8.7 -1.5 9.6 18.2 23.4 25.7 23.7 16.8 8.2 0.4 -5.6 

East Kazakhstan -16.5 -16.0 -7.8 4.8 13.4 18.7 20.7 18.3 12.4 5.0 -6.1 -13.8 

Zhambyl -5.0 -3.3 3.3 11.3 16.8 22.1 24.9 22.8 17.1 9.9 2.0 -3.4 

West Kazakhstan -13.5 -13.2 -6.7 6.2 15.4 20.3 22.6 20.6 13.8 5.1 -2.9 -9.8 

Karagandy -14.5 -14.2 -7.7 4.6 12.8 18.4 20.4 17.8 12.0 3.2 -6.3 -12.3 

Kyzylorda -9.1 -7.3 0.9 12.0 19.5 24.5 26.4 23.9 17.2 8.6 0.3 -6.2 

Kostanay -17.0 -16.6 -9.8 3.8 13.0 18.6 20.4 17.9 12.0 3.0 -6.2 -14.1 

Mangystau -2.9 -2.3 2.5 10.4 17.7 22.8 25.6 24.6 19.5 12.3 5.5 0.2 

Pavlodar -17.6 -17.3 -9.4 4.2 13.2 19.5 21.4 18.5 12.3 3.5 -7.0 -14.4 

North Kazakhstan -18.1 -16.9 -10.3 2.4 11.6 17.0 18.9 16.2 10.7 1.9 -7.8 -15.2 

South Kazakhstan -2.0 0.0 5.6 13.1 18.4 23.5 26.3 24.8 19.3 12.3 5.2 0.2 
Source:http://www.dpva.info/Guide/GuidePhysics/Climate/SNIP230199BuildingClimatology/SNIP230199BuildingClimatologyTab
le3ussr/SNIP230199BuildingClimatologyTable3ussrKazaksKyrgysst/ 

The module is accessible through the “Energy audit” button on the start page or by selecting the 

Audit tab. The first part of the sheet contains information on the average temperatures in all regions in 

Kazakhstan. The cities of Astana and Almaty are not separated from their surrounding regions because 

temperatures in these two cities are characteristic of these regions as well. The information on average 

temperatures is crucial for the correct calculation of the energy consumption for the typical residential 

building (khrushchyovka) as the differences between the regions in Kazakhstan are extremely high. 

For example, the average temperature in January in the South Kazakhstan region is -2
0
C while in the 

North Kazakhstan region it is -18.1
0
C. The temperatures used for the calculation are presented in 

Table 9; while the temperatures are provided in the model, they can be changed by the user.  

Further, in section 2 of the sheet, the information on the building without insulation and BLS is 

provided. This information comprises wall layer 1, wall layer 2, roof insulation and efficiencies.  
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For wall layer 1 and 2 and for roof insulation the name of the material, its thickness and thermal 

conductivity
36

 should be provided. In case of a khrushchyovka building, the information is already 

provided. Wall layer 1 is assumed to be made from reinforced concrete of 22 cm thickness
37

 and 

thermal conductivity of 1.70 W/mK
38

.  

Wall layer 1

Name of the material

thickness m 0,22

thermal conductivity [W/mK] 1,70

reinforced concrete

 

No layer 2 is used in such buildings, while the roof is insulated with 5 cm of grate slag with a 

thermal conductivity of 0.22 W/mK. 

Roof insulation

Name of the material

thickness m 0,05

thermal conductivity [W/mK] 0,22

grate slag

 

Regarding efficiencies, three types of efficiency indicators are used: efficiency of automatic 

control, efficiency of heat transportation, and efficiency of heat production.  

The efficiency is measured as an indicator between 0 and 1. The best efficiency (equal to 1) 

means that all energy is delivered and used for its designated purpose. The worst efficiency (equal to 

0) means that no energy, even though it is produced, remains for end-use. Usually, the efficiency is 

lower than 1, but ideally should be as close to 1 as possible.  

The efficiency of automatic control refers to the ratio of energy used to heat the buildings under 

given standards to the heat energy delivered to the building. If there is no automatic control in the 

building, households cannot regulate their energy consumption; in this manner, energy is lost when 

households do not need to use all of the heat energy. This occurs in particular in the transitions from 

autumn to winter and winter to spring, as well as when higher daily swings in temperatures are noted. 

If the system is regulated to heat apartments to the proper level when lower temperatures occur, it 

overheats apartments when temperatures are higher. The experience from the United Nations 

Development Programme (UNDP) and other pilot projects in Kazakhstan shows that the installation of 

automated BLS and thermostatic valves decreases energy consumption by 40%. Thus, the efficiency 

of automatic control proposed for a building without automated BLS/thermostatic valves is 0.5, while 

that with automated BLS and thermostatic valves is 0.91 (41% difference).  

The indicator for the efficiency of heat transportation is the ratio of energy delivered to a building 

to the energy delivered to the heating network at the combined heat and power (CHP) plant. Of course, 

the efficiency of heat transportation would change from city to city, depending on the insulation of the 

heating network. For the purposes of modelling, the average indicator used in Central and East 

European countries is: 0.87.  

                                                      
36

 Thermal conductivity is the property of a material's ability to conduct heat. It appears primarily in Fourier's 

Law on heat conduction. Heat transfer across materials of high thermal conductivity occurs at a faster 

rate than across materials of low thermal conductivity. In the International System of Units (SI), 

thermal conductivity is measured in watts per meter kelvin (W/(m·K)). 

37
 Typical thickness of a wall of a khrushchyovka building. 

38
 www.hukseflux.com/thermalScience/thermalConductivity.html 
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The efficiency of heat production is calculated as the ratio between heat energy delivered to the 

network and the primary energy embodied in the fuel (mostly coal). This ratio shows how efficient the 

production of heat energy is and how much energy is lost during the production process. The proposed 

efficiency of heat production equals 0.91, which is a typical value for a good CHP. 

These efficiencies are used to calculate both the consumption of the energy used by the building 

as well as the initial energy that has to be produced at the combined heat and power plant in order to 

heat the building. The following efficiency indicators, as indicated in Table 10, are used for a building 

with no insulation and BLS: 

Table 10. Efficiency indicators used to calculate use of initial energy 

Efficiency of automatic control 0.50 

Efficiency of heat transportation 0.87 

Efficiency of heat production 0.91 

 

While different sources of information exist on which efficiency indicators should be used, the 

best approach is to use those indicators that are appropriate for the particular building and heating 

system; properly trained energy auditors should know these indicators. For the purpose of designing 

the environmental programme, the energy audit norms used in Germany and some other European 

Union countries were used, with some adjustment to the situation in Kazakhstan. For comparison, 

similar indicators are used in Kazakhstan, by the Center for the Modernisation and Development of the 

Housing Sector of Kazakhstan (2010). 

Below the input data on insulation, the results of the energy calculation are provided. The 

following results are calculated for each region separately: 

- Utilised heat energy in kWh/year; 

- Heat energy delivered to the building in kWh/year; 

- Heat energy produced in kWh/year. 

The same information is provided for the square meters of the building: 

- Utilised heat energy in kWh/(m
2
·year); 

- Heat energy delivered to the building in kWh/(m
2
·year); 

- Heat energy produced in kWh/(m
2
·year). 

The results are calculated automatically when the “audit calculation” button is pressed. The audit 

calculation is explained in Annex 3 to the report.  

In section 3 of the spreadsheet, the information on the building with insulation and with no BLS 

is provided. Similarly to the previous section, this information consists of wall layer 1, wall layer 2, 

roof insulation and efficiencies. Wall layer 1 remains the same as for the building without insulation, 

while wall layer 2 is proposed to be constructed with expanded polystyrene of thermal conductivity of 

0.045 W/mK
39

. The insulation of expanded polystyrene should be covered with thin-layer plaster, 

                                                      
39

 http://www.engineeringtoolbox.com/thermal-conductivity-d_429.html 
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but its effect on the insulation of the building is negligible. Instead of expanded polystyrene, other 

types of insulation could be used, such as mineral wool. Expanded polystyrene was proposed in this 

analysis because it is one of the cheapest materials and is easy to apply; the labour costs of its 

installation are limited compared to other materials. Also as the market analysis suggests, it can be 

produced in Kazakhstan. Polystyrene is an aromatic polymer made from the monomer styrene, a liquid 

hydrocarbon that is manufactured from petroleum, which is another reason for using this material. 

The thickness of the insulation requires a separate discussion (see Annex 5). For the current 

description it is proposed to use the given thickness of 10 cm (0.1 m); the exact thickness, however, 

should be determined as part of the energy audit of the particular building. Ten centimetres were 

proposed as a typical thickness of the insulation produced and this provides a relatively good 

insulation. The problem of the insulation thickness cannot be discussed without mentioning heat 

energy prices. The current prices, which are low, result in very thin insulation and subsequent low 

effectiveness. Cost recovery prices, without hidden subsidies, would guarantee the profitability of 

insulation even thicker than 10 cm.  

Wall layer 1

Name of the material

thickness m 0,22

thermal conductivity [W/mK] 1,70

Wall layer 2

Name of the material

thickness m 0,10

thermal conductivity [W/mK] 0,045

reinforced concrete

expanded polystyrene

 

For roof insulation, it is proposed to use 0.15 m of mineral wool of thermal conductivity of 0.052 

W/mK
40

 instead of grate slag. While the installation of mineral wool should be easy as most of the 

buildings have air space under the roof, it may require modernisation of the roof insulation to protect 

against water.  

Roof insulation

Name of the material

thickness m 0,15

thermal conductivity [W/mK] 0,052

Mineral wool

 

The efficiency indicators used for the building with insulation and with no BLS are the same as 

for the building without insulation.  

Similarly, after inputting the data on insulation, the results of the energy calculation are provided 

for each region separately, as follows: 

- Utilised heat energy in kWh/year and in kWh/(m
2
·year); 

- Heat energy delivered to the building in kWh/year and in kWh/(m
2
·year); 

- Heat energy produced in kWh/year and in kWh/(m
2
·year). 

                                                      
40

 http://www.engineeringtoolbox.com/mineral-wool-insulation-k-values-d_815.html 



 76 

In section 4 of the sheet, information on the building with insulation and with BLS is provided. 

The information of the insulation is the same as in the previous section, while the difference lies in the 

efficiency indicator of automatic control. The installation of the BLS and thermostatic valves increases 

the efficiency of automatic control to about 0.91, which leads to further savings of heat energy. A 

detailed description of the BLS and its effect on energy savings are provided in Annex 6 to this report.  

Efficiencies

  efficiency of automatic control #/# 0,91

  efficiency of  heat transportation #/# 0,87

  efficiency of heating production #/# 0,91  

Again, after the data on insulation and efficiency are input, the results of the energy calculation 

are provided for each region separately, as follows: 

- Utilised heat energy in kWh/year and in kWh/(m
2
·year); 

- Heat energy delivered to the building in kWh/year and in kWh/(m
2
·year); 

- Heat energy produced in kWh/year and in kWh/(m
2
·year). 

To use the energy audit module, the user needs to provide data on the insulation and efficiencies 

as indicated by the cells highlighted in yellow and then to press the “audit calculation” button.  

 

After a few moments, the results are generated and the colouring of the cells switches to blue.  

 
 

The “audit calculation” button needs to be pressed each time the input data are changed, 

otherwise the results will not reflect the latest changes in the input data. 
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Impact on improvements module 

The output of the energy audit module is used as input for the impact on improvements in 

insulation and installation of the BLS module. The module calculates the difference in energy 

consumption and initial energy that has to be produced between an insulated and non-insulated 

building, and between a building with and without a BLS module. All calculations are done separately 

for different regions (where the climate differs).  

The module may be accessed by pressing the “Impact on improvements” button on the start page 

or by clicking on the Impact tab. The Impact sheet consists of three sections. In the first section, the 

total surface area (in square meters) of the buildings that could be included in the Programme are 

provided. While this is input information, it has been pre-calculated. The total area of the residential 

buildings is provided based on data taken from the 2010 Statistical yearbook of Kazakhstan and it is 

proposed that 40% of these buildings are considered to be included in the Programme. A separate 

discussion on this issue is included in Annex 1.  

Area of buildings unit

Akmola+Astana m2 6 740 280

Aktobe m2 3 118 800

Almaty Province+Almaty m2 10 821 240

Atyrau m2 1 624 400

East Kazakhstan m2 6 235 440

Zhambyl m2 2 944 080

West Kazakhstan m2 2 072 680

Karagandy m2 8 524 560

Kyzylorda m2 1 627 600

Kostanay m2 3 593 280

Mangystau m2 1 681 600

Pavlodar m2 3 981 440

North Kazakhstan m2 1 965 080

South Kazakhstan m2 7 388 040

Total m2 62 318 520  

Sections two and three provide the results of the calculation. Section two provides information on 

savings of the energy produced and delivered to residential buildings in case of insulation of the 

buildings only. The results are provided in GWh/year and are based on a simple calculation of the 

difference in the energy produced and delivered for the option with and without insulation from the 

energy audit module. Section three provides similar information on savings of the energy produced 

and delivered to the residential buildings in case of insulation and installation of BLS. 

Cost calculation module 

The cost calculation module calculates the costs of improvements. The total costs are calculated 

using the unit costs per square meter of the insulation or installing the BLS module.  

The module is accessible through the “Cost calculation” button on the start page or by selecting 

the Costs tab at the bottom of Excel. 

The cost calculation module is the most important component of the model and it requires 

reliable input data.  

In section 1 of the cost calculation module, the costs of improvements for one residential building 

are calculated. First, the costs of insulation of the walls are provided. For the calculation, the area of 

walls is required. As a proposed default value, a surface area of 1836.01 m
2
 for the typical residential 
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building (khrushchyovka-type) is proposed. The next required information is the unit material cost of 

insulation. These costs are split into two parts: a fixed component for one square meter of the 

insulation and a variable component that depends on the thickness of the insulation (per 1 cm of 

thickness of the insulation). Next, the average unit labour cost of 1 square meter of the installation of 

the insulation has to be provided. This value essentially does not depend on the thickness of the 

insulation (except for extremely thick insulation). Next, the total costs of the insulation of walls for a 

building are calculated.  

Insulation of walls

 area of walls m2 1 836,01

 unit material cost of insulation KZT/m2 2 201,48 fixed 1541,47 variable 66,00 thickness 10 cm

 unit labour cost of insulation KZT/m2 2000,00

 unit total costs of insulation KZT/m2 4 201,48

Total costs of walls insulation for the building KZT 7 713 962,92  

Similar calculations are conducted for roof insulation, after which the total costs of insulation of a 

typical building are provided.  

Insulation of the roof

 area of the roof m2 876,40

 unit material cost of insulation KZT/m2 2 531,49 fixed 1541,47 variable 66,00 thickness 15 cm

 unit labour cost of insulation KZT/m2 1000,00

 unit total costs of insulation KZT/m2 3 531,49

Total costs of roof insulation for the building KZT 3 094 996,41

Total costs of insulation for the building KZT 10 808 959,33  

The third crucial piece of information relates to the costs of installation of BLS for the building 

(including installation of thermostatic valves). These costs, as discussed already, are three times higher 

in Kazakhstan than in other countries in Central or Western Europe. This situation is a result of the 

very low demand for BLS installation in Kazakhstan. The situation may change in the future due to an 

announced government requirement that all new multi-storey houses should have BLS installed
41

. 

Once the demand for BLS increases, it is expected that local production will lead to a decrease in the 

installation prices of BLS.  

In section 2, the unit costs of improvements are calculated, per typical building and per m
2
. This 

is done separately for insulation only and for the improvements in insulation and installation of BLS.  

In section 3, the total costs of improvements in each region are calculated, based on the 

information on unit costs of improvements per m
2
 and total demand of square metres of residential 

buildings provided by the impact on improvements module.  

Determination of the subsidy level module 

The determination of the subsidy level module takes into account the costs of the 

improvements and current unit price of heat energy. The module takes into account that investment in 

improvements should generate at least a minimum return for residents; thus, the social discount rate is 

used to determine the net present value (NPV) of the project. The subsidy is then determined at the 

level at which NPV is equal to zero.  

The module is accessible by pressing the “Subsidy level” button on the start page or by clicking 

on the Subsidy_level tab at the bottom of Excel. 

                                                      
41

 Starting next year, new multi-storey houses will not be accepted without automated heating substations (AHS).  
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In section 1, the total investment costs for a building are calculated. Next, in section 2, the unit 

prices of heat need to be provided. The model requires prices in KZT/kWh (or KZT/GJ), while tariffs 

in Kazakhstan are provided in KZT/m
2
 of surface area of a flat. This requires that prices be re-

calculated which makes the calculation of the subsidy level difficult. This also implies that whatever 

subsidy is calculated and applied, it will not be effective. The reason is that if the price for heating is 

paid in KZT/m
2
, i.e., regardless of the actual consumption, the potential beneficiaries have no 

incentive to invest their own funds in making energy-saving improvements. The only difference end-

users will notice is better thermal comfort in their flats. Therefore, the Programme should be designed 

in connection with reforms of heat tariffs where tariffs should reflect the real costs of the provision of 

heat energy. Introducing and applying the full cost recovery method in the calculation of heat tariffs 

should be a major policy objective for the Government. 

In the absence of full-cost recovery tariffs, end-users will not have market signals providing them 

with incentives to reduce energy use and will resort to traditional methods of regulating indoor 

temperatures, such as opening windows and doors, instead of making adjustments using thermal 

valves. Without these signals, the Programme will neither be effective in reducing energy 

consumption, nor in GHG emission reductions. As a result, any subsidy aimed at the Programme will 

also be ineffective and may lead to the misallocation of public funds. 

Section 2 of the subsidy level module contains information on tariffs, based on the information 

provided by the Agency for the Regulation of Natural Monopolies. The Agency approves tariffs, 

including the tariff for heating. The tariff for every major city in the region was used for the 

calculations and then, based on the information on energy consumption of the typical khrushchyovka-

type building without insulation and BLS, the tariff was re-calculated for the price based on unit 

energy consumption (in KZT/kWh).  

Based on the results from the impact on improvements module, the operational energy savings 

(measured in KWh/year) are calculated in section 3. Next, the operational savings are multiplied by 

the re-calculated price and total annual savings in KZT/year are provided in section 4.  

Section 5 contains the simple NPV calculation for a typical building. The total investment costs 

are incurred in the first year of the calculation (outflow), while the annual savings are calculated for 

the next 24 years
42

 (inflow). The NPV is calculated using a 10% discount rate. While this discount rate 

is higher than the one used in many other countries, it reflects the expectations of individual investors 

when making investment decisions in this sector in Kazakhstan.  

Section 6 contains a calculation of the subsidy level for a typical building. The calculation is 

conducted such that the NPV after inclusion of the subsidy equals zero (0).  

 

                                                      
42

 25 years (1 year of construction and 24 years of operations) is the typical lifetime of this type of a project. 
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Box 3. Determination of the subsidy level 

The level of the subsidy should be sufficient to attract potential investors/beneficiaries to the programme 
without making the implemented projects very profitable. In order to evaluate a given project, the Net Present 
Value (NPV) is calculated by summing the expected net cash flows (cash inflows, or receipts, minus cash 
outflows, or expenses) over the project operating period and discounting them using the rate that reflects the 
costs of a loan of equivalent risk on the capital market. An investment will yield a profit if the NPV is positive. All 
measures that yield a positive NPV using a discount rate that corresponds to the applied rate of return can be 
deemed beneficial. 

The NPV is calculated as in the following formula: 

)(=NPV
)1(

1
n

1=i

i
r

iNCF



 

where: 

- NCFi is the net cash flow in the i-th year 

- r is the discount rate. 

Using discounting takes into account the investor’s expectations with respect to the measure and it is 
sufficient that the NPV is greater than zero during the operating period. 

The calculation of the subsidy level should be based on economic principles: if the project is not profitable 
for the beneficiary, the subsidy should make it just profitable, i.e., not too profitable. In simple terms, the financial 
net present value including the subsidy should be approximately at the level of zero KZT, which means that the 
project yields an acceptable rate of return for the investor/project promoter.  

The determination of the subsidy level module uses this principle by making a simple financial analysis of 
the cash inflows and outflows in each year of the analysis. Cash inflows (receipts) generated by the project 
include energy savings expressed in terms of the money saved by customers (households) in their payments of 
tariffs for services. On the side of cash outflows (expenses), the simple financial analysis sums the investment 
costs calculated in other modules. In the subsidy module, the subsidy is included on the cash outflow side as a 
negative.  

It was assumed that the expenditures are spent during the first year of the project and then the savings are 
achieved in equal amounts during the 24 years of operations. Together, the period of analysis is 25 years, which 
is a typical lifetime for this type of projects. The subsidy is calculated so that the result of NPV calculation is equal 
to zero KZT.  

This approach to calculating the subsidy will enable the government to avoid over-investing, while at the 
same time ensuring that the investment is not too profitable for individual investors, but still providing an incentive 
for potential beneficiaries to invest. Essentially, the subsidy level should provide just the necessary leverage for 
individual potential beneficiaries to undertake such energy efficiency investments. 

 

Section 7 contains the output of the module, which is the calculation of the optimal level of 

subsidy, as measured in the percentage of total investment costs. In some regions, the NPV of the 

investments will be positive and in such cases a subsidy is not required (the calculation returns a 

negative optimal level of subsidy). The result in such regions would be a subsidy level of 0%.  
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Subsidy level calculation

insulation only

Akmola+Astana % 24,6%

Aktobe % 29,2%

Almaty Province+Almaty % 0,0%

Atyrau % 14,8%

East Kazakhstan % 51,5%

Zhambyl % 27,8%

West Kazakhstan % 8,7%

Karagandy % 23,8%

Kyzylorda % 35,7%

Kostanay % 0,0%

Mangystau % 50,6%

Pavlodar % 46,6%

North Kazakhstan % 17,9%

South Kazakhstan % 0,0%  

CO2 reduction calculation module 

As the initial energy production at the thermal power station and/or combined heat and power 

plant is calculated, it is possible to calculate the reduction of CO2; this is accomplished using the CO2 

reduction calculation module. 

The module may be accessed by pressing the “CO2 reduction calculation” button on the start page 

or by selecting the CO2 tab at the bottom of Excel. 

There is only one input datum required in this module, which is “CO2 emissions per kWh from 

electricity and heat”. The pre-set value comes from data of the International Energy Agency (IEA), 

which provides information for different countries.  

CO2 emissions per kWh from electricity and heat (Source: International 

Energy Agency (IEA)) CO2 g/kWh 438,879  

Energy savings are provided in section 2, while the CO2 equivalent (by multiplying the CO2 

emissions per kWh by energy savings) is calculated in section 3.  

Energy savings

Per m2

insulation only kWh 376,351

insulation and BLS kWh 492,291

CO2 equivalent

Per m2

insulation only CO2 kg 165,172

insulation and BLS CO2 kg 216,056  

In section 4, the same calculation is conducted separately for each region – and separately for 

cases of insulation only and insulation plus BLS.  
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insulation only

Akmola+Astana CO2 t 1 383 951

Aktobe CO2 t 571 844

Almaty Province+Almaty CO2 t 1 414 213

Atyrau CO2 t 233 460

East Kazakhstan CO2 t 1 217 166

Zhambyl CO2 t 360 447

West Kazakhstan CO2 t 365 632

Karagandy CO2 t 1 646 357

Kyzylorda CO2 t 222 044

Kostanay CO2 t 728 004

Mangystau CO2 t 183 698

Pavlodar CO2 t 808 709

North Kazakhstan CO2 t 417 532

South Kazakhstan CO2 t 740 248

Total CO2 t 10 293 305  

The Programme costing module 

The last module calculates the Programme costs. The Programme costing module is used to 

calculate the Programme costs to achieve certain GHG emission reductions or to calculate the GHG 

reduction for given expenditures of the Programme.  

The basic input datum for Programme costing is the number of typical buildings to be included in 

the Programme. The second column provides the maximum number of buildings, which reflects the 

maximum demand taken from the market analysis (Annex 1). In addition, the area of the buildings and 

capital costs of improvements are calculated. Here the subsidy level may also be changed manually 

regardless of the optimal subsidy rate calculated in the subsidy level module.  

By changing the number of buildings included in the Programme, the user may observe the 

critical parameters of the Programme: 

 

- The total capital costs of improvements in KZT; 

- The volume of subsidy that the government has to provide to implement the Programme in  KZT; 

- The total reduction of CO2 emissions resulting from the implementation of the Programme (in 

tonnes per year). 

Insulation of the buildings (number of buildings)

no. of buildings 

in the 

programme

maximum no. of 

buildings

living area 

[m2]

capital costs of 

improvements

proposed 

subsidy 

level %

programme 

subsidy %

programme 

subsidy KZT

CO2 reduction 

[t annually]

Akmola+Astana 1 1 547 4358,1 10 808 959 24,6% 24,6% 2 658 354 720

Aktobe 1 716 4358,1 10 808 959 29,2% 29,2% 3 152 989 720

Almaty Province+Almaty 1 2 483 4358,1 10 808 959 0,0% 0,0% 0 0

Atyrau 1 373 4358,1 10 808 959 14,8% 14,8% 1 599 312 720

East Kazakhstan 1 1 431 4358,1 10 808 959 51,5% 51,5% 5 561 293 720

Zhambyl 1 676 4358,1 10 808 959 27,8% 27,8% 3 005 237 720

West Kazakhstan 1 476 4358,1 10 808 959 8,7% 8,7% 945 096 720

Karagandy 1 1 956 4358,1 10 808 959 23,8% 23,8% 2 571 075 720

Kyzylorda 1 373 4358,1 10 808 959 35,7% 35,7% 3 856 711 720

Kostanay 1 825 4358,1 10 808 959 0,0% 0,0% 0 0

Mangystau 1 386 4358,1 10 808 959 50,6% 50,6% 5 468 516 720

Pavlodar 1 914 4358,1 10 808 959 46,6% 46,6% 5 036 629 720

North Kazakhstan 1 451 4358,1 10 808 959 17,9% 17,9% 1 930 974 720

South Kazakhstan 1 1 695 4358,1 10 808 959 0,0% 0,0% 0 0

Total 14 14 299 61 013 151 325 431 35 786 186 7 918

insulation and BLS no. area [m2]

Akmola+Astana 1 1 547 4358,1 17 808 959 39,9% 39,9% 7 107 872 942

Aktobe 1 716 4358,1 17 808 959 43,6% 43,6% 7 771 748 942

Almaty Province+Almaty 1 2 483 4358,1 17 808 959 7,8% 7,8% 1 386 801 942

Atyrau 1 373 4358,1 17 808 959 32,5% 32,5% 5 782 136 942

East Kazakhstan 1 1 431 4358,1 17 808 959 61,3% 61,3% 10 923 505 942

Zhambyl 1 676 4358,1 17 808 959 43,1% 43,1% 7 678 331 942

West Kazakhstan 1 476 4358,1 17 808 959 27,5% 27,5% 4 891 389 942

Karagandy 1 1 956 4358,1 17 808 959 39,4% 39,4% 7 011 909 942

Kyzylorda 1 373 4358,1 17 808 959 49,0% 49,0% 8 727 149 942

Kostanay 1 825 4358,1 17 808 959 6,5% 6,5% 1 165 597 942

Mangystau 1 386 4358,1 17 808 959 61,2% 61,2% 10 893 547 942

Pavlodar 1 914 4358,1 17 808 959 57,4% 57,4% 10 227 024 942

North Kazakhstan 1 451 4358,1 17 808 959 34,5% 34,5% 6 148 076 942

South Kazakhstan 1 1 695 4358,1 17 808 959 20,6% 20,6% 3 667 630 942

Total 14 14 299 61 013 249 325 431 93 382 714 13 182

400 650 861 129 168 899 21 101  
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The user may also use the simple optimisation macros. This requires inputting into the model 

information on the maximum costs of the Programme (total programme costs) and the maximum 

results that the Programme needs to achieve (total tonnes of CO2 reduction).  

Target results of the programme (for optimization)

 - total programme costs KZT 3 000 000 000

 - total CO2 reduction t annually 900 000  

Next, the two optimisation macros that can be used are: 

- Optimise Programme costs; 

- Optimise Programme results. 

By pressing the “Optimise Programme costs” button, the module calculates the number of 

buildings by region that will result in the highest emission reduction of GHG emissions within the 

given Programme costs.  

 

This is done by selecting the region and investment activities (insulation only or insulation + 

BLS) with the highest efficiency – as found by the lowest indicator of the Programme subsidy divided 

by CO2 reduction (in other words, the cost per tonne of CO2 reduction). Next, the model finds the 

highest possible number of buildings (but lower than the maximum number of buildings) that do not 

exceed the maximum Programme costs. If the highest possible number of buildings is achieved and 

the Programme costs have not been exceeded, the same calculation is done for the next region. The 

Programme cost limit is set for the whole Programme, not for each region separately.  
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By pressing the “Optimise Programme results” button, a similar procedure is initiated, with the 

only difference being that the model finds the number of buildings in each region that achieves the 

lowest Programme costs assuming the given GHG emission reduction. 

 

Coal-to-gas conversion is not included in the optimisation; thus, the decision on this Programme 

component has to be made separately.  

Coal-to-gas conversion  

The costs of coal-to-gas conversion were calculated in a simple manner, by providing the number 

of average replacements of the boilers. The model multiplies this by the average costs of the 

replacement (KZT 33 707 033) for 1 MW boiler and calculates the reduction of the CO2 emissions. 

The emission reduction is calculated as the difference between the emission from a coal-fired boiler 

and gas-fired boiler (663.5 g of CO2 per 1 kWh of energy produced). This is multiplied by the number 

of coal-to-gas conversion projects in the Programme and by the average time the boiler operates 

during the year (2920 hours). The results of the calculation are added to the calculation of the CO2 

emission reduction from the insulation of the building and the installation of BLS.  

coal to gas conversion quantity 1

unit costs per one unit KZT 33 707 033  

Report 

The purpose of the “Report” module is to present the most important data and results of the 

calculation. The summary information on the Programme is presented on the report page. It is 

formatted in order to enable immediate printing of the information. One may also enter the name of 

the scenario and generate different scenarios (saved under different file names).   
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ANNEX 3. CONTENTS OF AN ENERGY AUDIT 

In effect, an energy audit is a type of business plan for energy saving investments. It provides a 

detailed examination of the steps, together with the costs, that need to be undertaken in order to reduce 

the energy consumption of a building. The objective of the energy audit is to identify the optimal 

solution in terms of costs and resulting energy savings.  

The required contents of an energy audit under this Programme include: 

 Title page and name of the structure being audited; 

 Audit fiche – summarising the main findings of the audit, indicating, in particular, 

differences in energy and fuel consumption before the audit and after improvements 

suggested by the audit are implemented; 

 List of reference and source documents used; 

 Technical inventory – number of windows, walls, doors, floors, thermal bridges (such as 

balconies and patios), insulation, metering devices, cost allocators, thermostatic valves, 

radiators; 

 Assessment of the technical conditions of the building – the items listed in the technical 

inventory are examined with respect to their condition as well as to the main energy 

characteristics, such as thermal conductivity, and insulating properties; 

 Identification of improvements and thermal modernisation activities selected to address the 

main problems identified as part of the technical assessment; 

 Selection of the optimal scenario of interventions that are most cost-effective at reducing 

energy consumption (best ratio of cost to effect), together with cost estimates, broken down 

by equipment, materials, and labour hours required for implementation; 

 Technical drawings and schemas depicting the optimal investments, such as insulation, 

building level substation, boiler. 

The required output of the energy audit is a list and detailed description of energy investments, 

together with costs, that have been optimised for cost-effectiveness (i.e., best relation of costs to 

effects – reduction in energy consumption). 
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ANNEX 4. THE ENERGY AUDIT CALCULATION 

The energy audit calculation comprises several sheets: 

 a_general 

 a_th_bridges 

 a_insulation 

 a_heat_hot_water 

 a_solar_radiation 

 a_calulations. 

Since all of these calculations have an auxiliary character in the model, these sheets are not 

accessible through the start screen. While advanced users may wish to change some of the information 

here, those without detailed knowledge on energy audits are advised not to make any changes in these 

sheets. Changing the data in these tabs may result in different results of the calculations. Thus, it is 

recommended that these worksheets should not be changed! 

The a_general sheet contains all the information on the size of the building, its walls, basement, 

ground floor, roof, and holes (windows with glazing, doors). 

The a_th_bridges sheet contains calculations of thermal bridges. The thermal bridges appear on 

perimeters of the holes and also at balconies, corners of the building, ceilings / floors (perimeters at 

the interface with the outside air), and roof (the roof perimeter in contact with the outside air).  

The a_insulation sheet contains the information on the properties of the insulating barriers. The 

information here is linked to the energy audit module and is used not only to calculate the amount of 

energy that escapes through the building envelope, but also on the heat capacity of the building; this 

information affects the calculations.  

The a_heat_hot_water sheet contains the calculation of energy lost through ventilation of air, as 

well as heat gained from hot water. Next, the efficiency of the central heating is taken into account, 

including production efficiency, accumulation efficiency (enabled by the prior calculation of the heat 

capacity), transmission efficiency, and efficiency of regulation.  

The a_solar_radiation sheet calculates the gains from solar radiation.  

The a_calulations sheet contains the final calculation of the energy used to heat the building and 

also the energy that is needed to be produced at the central combined heat and power station. The 

average external temperature is linked here from the energy audit module and the results of the 

calculation are transferred to the energy audit module.  

All the data in this part of the model, except those linked to the energy audit module, are 

characteristic of the typical khrushchyovka-type residential building. An advanced user may change 

these data for other types of buildings. 
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ANNEX 5. DETERMINATION OF THE THICKNESS OF THE INSULATION 

The model requires that the user determine the thickness of the insulation for both the walls and 

the roof. This is not a trivial exercise and is usually done by energy auditors. For this reason, the 

preparation of the energy audit should be one core element of the Programme eligibility criteria in 

order to obtain a government subsidy.  

On the other hand, the model includes a comprehensive energy audit calculation based on the 

data for the typical khrushchyovka-type of building, which is described in Annex 4. Therefore, the 

model could be also used to determine the thickness of the insulation.  

The determination of the thickness of the insulation could simply be done by running the audit 

calculation (from the energy audit module) many times with a different thickness of insulation entered 

into cell I67 in the model. For example, the model could be run 30 times starting with a thickness of 

1 cm (0.01 m) and ending with a thickness of 30 cm (0.3 m). For each run of the audit calculation, the 

results should be recorded. Figure A 5-1 below presents the relationship between the thickness of the 

insulation and the indicator of the unit cost per GHG emission reduction (Total costs of the 

improvements/Total CO2 reduction as a result of these improvements) for one region. 

Figure A 5-1. Costs per carbon dioxide reduction (y-axis) (in KZT per tonne of CO2)  

in relation to thickness of insulation (x-axis) (in cm) 

 

While the indicator initially decreases, after reaching a minimum it increases. The minimum on 

the graph is the optimal thickness of the insulation. The minimum on the example shown on the graph 

above is 8 cm.  
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On the other hand, different results are achieved when different indicators are observed. For 

example, Figure A 5-2 below presents the relationship between the optimal thickness of the insulation 

and the Net Present Value (NPV) for the implemented project. In this case, the maximum on the 

following graph should be selected (indicating the lowest subsidy).  

Figure A 5-2. NPV of project (y-axis) in relation to thickness of insulation (x-axis) 

 

From the presented graphs, it is evident that the optimal thickness of the insulation is relatively 

small in Kazakhstan compared to other countries with similar climates. This is due to the low price of 

heat energy in Kazakhstan. 
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ANNEX 6. DESCRIPTION OF THE AUTOMATED BUILDING LEVEL SUBSTATIONS 

The building level substation (BLS) is the technical system installed at the end-user, normally in 

the basement / cellar of the building.  

Figure A 6-1 below shows some of the possible ways in which end-users may be connected to the 

heat source: through a group substation with an indirect connection to the space heating of 

buildings/end-users through a heat exchanger; through a group substation with a direct connection to 

the space heating of buildings/end-users (and only the domestic hot water is delivered through a heat 

exchanger), and; through a BLS with a heat exchanger and heat meter within the building of the end-

users for both space heating and domestic hot water. 

Figure A 6-1. Schematic presentation of BLS 
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BLS is an essential component of any energy efficiency programme that deals with demand-side 

management
43

. This is because BLS – coupled with heat meters and/or cost allocators – enables end-

users to adjust their own consumption to meet their actual demands for heat energy. A higher, cost-

covering tariff can be introduced under such a scheme. Introducing a higher heat tariff without prior or 

accompanying demand-side measures only results in cost increases for the end-users and fails to 

provide the proper feedback to the heat producer. That is, if the producer can simply collect a higher 

tariff whilst end-users cannot control their demand, the producer is not likely to use revenues to 

improve services, whereas declining consumption would force efficiency investments on the side of 

the producer – both the production of heat energy and in its transmission to end-users connected to the 

heat distribution network. 

The BLS connects the main network to a building's own heating system. The BLS normally has 

the following components: 

 Heat exchanger; 

 Control valve; 

 Strainer; 

 Shut off valve; 

 Actuator; 

 Heat meter; 

 Temperature controller; 

 Temperature sensor; 

 Pump; 

 Safety valve; 

 Balance valve; 

 Manometer; 

 Non-return valve. 

The BLS modifies the heat temperature and pressure to suit the consumer and must meet a 

combination of demands from consumers and the district heating company. This means that the 

district heating water is not used directly for heating the apartments. Although many buildings contain 

substations, they are used just to convert the temperatures from the high parameters (from the district 

heating) to the low parameters that are suitable for supplying heat to the radiators in the apartments). 

Further, often there are substations that supply more than one building and the system is unable to 

respond to a lower demand from one building. The centralised substations that supply heat to a certain 

number of buildings do so based on uniform criteria related to average temperature. If one building 

demands less heat, it would make no difference to the supply.  

One of the roles of the BLS is to convert temperatures, since the radiators in dwelling units are 

not dimensioned for the high pressure found in the district heating network. Further, there is more 

corrosion in the district heating network and this corrosion is avoided by installing the BLS.  

                                                      
43

 Demand side management is the ability to temporarily reduce and shift customer demand (kW), without 

necessarily reducing overall energy consumption (kWh). 
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The automated building level substations have additional functions that may lead to additional 

high-energy savings. The automated building level substations provide heat to the customers 

demanding it. Control systems of the BLS should ensure a stable space heating temperature according 

to customer needs during the entire year, regardless of changes in the outside weather conditions or 

inside heat loads. It is an advantage to install a controller with a temperature trend log that enables the 

registry of controllable parameters in order to optimise the technological processes.  

To do this, the BLS uses variable speed pumping technology
44

 that enables the optimisation of 

the differential pressure. To be able to work efficiently, the building has to be equipped with 

thermostatic valves at each radiator. At the moment, most of the old buildings lack apartment-level 

controls (thermostatic valves) that would allow a reduction in the amount of heat sent to each specific 

apartment. For vertically connected radiators, installing an individual control on a radiator requires a 

bypass to mitigate the potential impact on the hydraulic balance.  

The thermostatic valve reduces the hot water flow when the temperature is higher than that pre-

set at the valve. Then, the automated building level substation may react and decrease the demand for 

heat from the combined heat and power (CHP) plant. Indeed, the automated building level substation 

not only reacts to the demand from end-users, but also predicts the demand using a weather regulator, 

which informs the automated building level substation about the outside air temperature. Then, it 

adjusts the supply temperature to the predicted demand for heat energy. Also, the building level 

substation provides the heat-demand data that can be transmitted to the CHP station in order to 

regulate the heat production and properly manage system operations. The automated building level 

substations can reduce pumping costs, heat energy use, as well as improve the responsiveness of the 

system to changes in end-user demand. 

Further, when installing the automated building level substation, detailed information on the 

energy consumption of the building is recorded and this could be used to calculate bills and introduce 

a billing system based on the real consumption of heat energy (by the building).  

The last advantage of using the automated building level substations is that domestic hot water 

can be produced at the substations, which yields savings in case separate pipes for domestic hot water 

are used, which, in turn, leads to considerably higher distribution losses. 

For example, under the World Bank-funded district heating project in Sofia (Bulgaria), the 

Government implemented a district heating (DH) strategy that resulted in the following actions and 

results for the DH system in the city of Sofia (with a population of 1.4 million people): 

 Obligatory heat metering in all district heated buildings, which was introduced by the end of 

2001; 

 Apartment owners to install demand side measures (DSM) at the apartment level, including 

installation of heat cost allocators and thermostatic radiator valves. This step was 

successfully completed by 2003 with about 95% of apartments having DSM installed; 

                                                      
44

 Energy saving pumps (electrically controlled) should be considered in all positions to save energy and to 

reduce the life-time operating cost of the system. These kinds of pumps also help to maintain the 

proper flow for all situations, thereby providing better space heating conditions. All pumps in the 

system should have noise levels such that no noise is transferred into the living quarters of the 

building. 
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 The DH Company replaced around 10 000 (out of about 15 000) old heat substations with 

modern and automated building level substations; 

 Consumption-based billing at the apartment level in Sofia reduced the heat consumption of 

buildings by 20-30%, on average by about 25%. 

An apartment-level billing system based on heat cost allocators was introduced and operated by 

private “heat accounting companies”. These companies concluded agreements between apartment 

owners and the DH company to arrange for the heat accounting in a building. Their services included: 

 Installation of electronic heat cost allocators and thermostatic valves for each radiator; 

 Providing the service of heat cost allocation based on a standard formula (approved by the 

state energy regulator); 

 Providing the results of the heat cost allocation to the DH company in electronic form. The 

reading of cost allocators is typically done before and after the heating season; 

 Maintenance of the equipment. 

Some of the major lessons learned from the Sofia project include:  

 heat accounting companies should be licensed by authorities before they are allowed to start 

 their activities in order to have qualified firms conducting the heat cost allocation;  

 public information to tenants about the efficient use of energy with the new equipment 

 should be provided by the heat accounting companies/DH company; 

 maintenance services should be competitively bid out (World Bank, 2010).  

It is important to point out that the Clean Technology Fund/Investment Plan for Kazakhstan has 

also proposed the installation of the automated building level substations.  

The khrushchyovka type of building is so poorly insulated that basically no automatic control is 

possible during the winter: the radiators have to deliver energy all the time. Thus, the installation of 

the BLS makes sense only when the building is insulated. Therefore, solely the installation of the BLS 

is not included in the model. The project pipeline is modified for installing insulation and BLS in the 

building.  

There are many other explanations of the details on how an automated BLS should be installed. 

One such source are the “Guidelines for District Heating Substations” prepared by Euroheat & Power 

organisation (2009) (constituted by the European Union and national district heating associations)
45

, 

which contain a set of recommendations focusing on planning, installation, use and maintenance of 

district heating substations within district heating systems throughout Europe.  

                                                      
45

 In the European Union, the following main Directives guide the installation of BLS: 

 Measuring Instruments Directive (2004/22/EC); 

 Energy Performance of Buildings Directive (2002/91/EC); 

 Machinery Directive (2006/42/EC); 

 Energy Services Directive (2006/32/EC); 

 Eco-design Directive (2005/32/EC); 

 EN/CEN standards: EN 1434, CEN 311. 
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ANNEX 7. EXAMPLE OF THE PROJECT APPLICATION FORM 

Building insulation and BLS   

Project Name 

 
The name of the programme promoter 

 
Address 

 Contact details   

Legal status  

Bank account number, bank, branch and 
address  

Location of the project (address)  

Owner of the building  

Owner of the BLS  

Number of apartments in the building  

Living area of the building [m
2
]  

Year the building was constructed  

Type of the building  

Description of the project: 

 Total Project Costs [KZT] 

 Proposed date to begin implementation  

Proposed date to complete implementation  

Date the energy audit was prepared  

Current heat energy prices  

Do you an agreement to pay the heating costs 
on the basis of the energy actually consumed 
instead of costs based on m

2
  

Describe the heat energy metering devices 
which will be installed  

Describe how the heat energy will be paid by 
households (per m

2 
or you have a metering 

system or you have cost dividers)  

Is the architectural design ready  

Is the installation design ready  

Has the building permit been issued  

Has the contractor for the works been selected  

Energy delivered to the building (to the BLS 
station, to the heat energy meter) after the 
insulation and BLS installation (to be taken 
from the energy audit)  

Energy delivered to the building (to the BLS 
station, to the heat energy meter) before the 
insulation and BLS installation (to be taken 
from the energy audit)   
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Project scope 

 

 
Quantity 

# 
Costs 
KZT 

Building insulation:  

 
Energy audit 

 

 Adhesive      

Reinforcing mesh   

Base coat   

Finish coat   

Priming emulsion  

 Paint   

Dowels for polystyrene   

Strips   

Damp-proof   

Windows    

Doors   

Installation works   

Other: please enumerate   

Installation of the BLS:   

Thermostatic valves   

BLS station   

Metering devices   

Insulating the heat pipes at the building   

Installation works   

Other: please enumerate   

Total costs:   
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Coal-to-gas conversion 

 

Project Name 

 
The name of the programme promoter 

 
Address 

 Contact details   

Legal status  

Bank account number, bank, branch and 
address  

Location of the project (address)  

Owner of the building and boiler  

The purpose of the boiler (what type of 
buildings are supplied by heat energy from the 
boiler and the year of their construction (list all 
buildings)  

Number of apartments in the buildings heated 
with the boiler  

Year the boiler was constructed  

Description of the project: 

 Total Project Costs [KZT] 

 Proposed date to begin implementation  

Proposed date to complete implementation  

Do you have an agreement with the gas supply 
company  

Is the architectural design ready  

Is the installation design ready  

Has the building permit been issued  

Has the contractor for the works been selected  

Current heat energy prices  

Do you have an agreement to pay the heating 
costs on the basis of the energy actually 
consumed instead of costs based on m

2
  

Describe the heat energy metering devices 
which will be installed  

Describe how the heat energy will be paid by 
households (per m

2 
or you have a metering 

system or you have cost dividers)  

Annual CO2 emissions from coal [CO2 t]  

Annual CO2 emissions from gas [CO2 t]  

Power of the boiler [kW]   
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Project scope 

 

 

Quantity 
# 

Costs 
KZT 

Boiler: 
 

 Chimney (Stainless steel chimney or similar for gas fired 
boilers) 

 
 

Gas supply installation   

Automatic control    

Metering devices   

Pipes   

Valves   

Pumps  

 Pipe insulation   

Installation works   

Other: please enumerate   

Total costs:   
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ANNEX 8. EXAMPLE OF THE PRE-APPRAISAL FORM 

FOR THE ELIGIBILITY CRITERIA 

Building insulation and BLS 

Criteria Yes/no 

Criteria related to the type of eligible projects  

Is the project type on the list of eligible projects?  

Are all the proposed project costs found on the list of eligible costs?  

Are all the proposed project actions listed in the energy audit?  

Criteria related to the type of eligible beneficiaries  

Is the type of beneficiary found on the list of eligible beneficiaries?  

Other eligibility criteria  

Does the beneficiary own the building and the installation that will be modernised / 
replaced? 

 

Has the beneficiary presented plans to install metering devices?  

Has the beneficiary presented plans to apply for a tariff based on the actual energy 
consumed instead of based on m

2
 (at least in terms of a tariff for the building as a 

whole, where tariff payment can be further split across all apartments in the building on 
the basis of m

2
)? 

 

Has an energy audit been prepared for the building with clear recommendations on 
energy-saving measures?  

 

Total: “yes” if all answers are yes, “no” if at least one answer is no  

 

Coal-to-gas conversion 

Criteria Yes/no 

Criteria related to the types of eligible projects  

Is the project type on the list of eligible projects?  

Are all the proposed project costs found on the list of eligible costs?  

Criteria related to the types of eligible beneficiaries  

Is the type of beneficiary found on the list of eligible beneficiaries?  

Other eligibility criteria  

Does the beneficiary own the boiler?  

Has the beneficiary presented plans to install metering devices?  

Has the beneficiary provided its agreement with the gas supply company?  

Has the beneficiary provided the design of the gas-fired boiler?  

Total: “yes” if all answers are yes, “no” if at least one answer is no  
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ANNEX 9. EXAMPLE OF THE PROJECT APPRAISAL FORM  

Building insulation and BLS 

 Criteria Weight Max no. of 
points 

Points 

A Project preparation 0.2   

1 Architectural design ready  0-1  

2 Installation design ready  0-1  

3 Building permit issued  0-1  

4 Contractor for the works selected  0-1  

B Project location 0.1   

1 In the centre of the city  10  

2 In the suburbs of the city  5  

3 In the rural area  0  

C Project type 0.1   

1 Khrushchyovka-type building  10  

2 Building built between 1990-2000  5  

3 Building built after 2000  1  

D Project size 0.1   

1 Apartment block with 80 or more apartments  10  

2 Apartment block with more than 40 and less than 80 
apartments 

 6  

3 Apartment block with more than 10 and less than 40 
apartments 

 4  

4 Apartment block with less than 10 apartments  0  

E Proposed system of division of the costs of heating energy 0.1   

1 One heat energy meter at the entrance to the building. Costs 
are then split according to the m

2
 of each apartment 

 2  

2 One heat energy meter at the entrance to the building. Costs 
are then split using capillary heat cost allocators 

 6  

3 One heat energy meter at the entrance to the building. Cost are 
then split using electronic heat cost allocators 

 8  

4 One heat energy meter at the entrance to the building. Costs 
are then split using individual heat energy meters for each 
apartment 

 10  

F Environmental efficiency 0.5   

1 Unit efficiency (E2-E3)/E4   

2 Energy delivered to the building (to the BLS station, to the heat 
energy meter) after the insulation and BLS installation (from 
energy audit) 

   

3 Energy delivered to the building (to the BLS station, to the heat 
energy meter) before the insulation and BLS installation (from 
energy audit) 

   

4 Living area of the building    

5 Points for environmental efficiency: the best project with unit 
efficiency Ubest receives 10, the worst with unit efficiency Uworst 
0, others with unit efficiency U receive 10*(U-Uworst)/ (Ubest-
Uworst) 

 10  

G Total: (weights x points)    
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Coal-to-gas conversion 

 Environmental efficiency: unit costs of decreasing CO2 emissions - unit cost should be 

calculated as a difference between CO2 emissions from coal and from gas for the same 

installed power of the boiler divided by the power of the boiler: 

 The best project receives 10 points, the worst 0 points; other projects receive points 

proportionally to their position. 

 Criteria Weight Max no. of 
points 

Points 

A Project preparation 0.2   

1 Architectural design ready  0-1  

2 Installation design ready  0-1  

3 Building permit issued  0-1  

4 Contractor for the works selected  0-1  

B Project location 0.1   

1 In the centre of the city  10  

2 In the suburbs of the city  5  

3 In the rural area  0  

C Project type 0.1   

1 Khrushchyovka-type building  10  

2 Building built between 1990-2000  5  

3 Building built after 2000  1  

D Boiler supplies 0.1   

1 There are plans to increase supplying (additional points)  2  

2 More than 80 apartments  10  

3 More than 40 and less than 80 apartments  6  

4 More than 10 and less than 40 apartments  4  

E Proposed system of dividing the costs of the heat energy 0.1   

1 One heat energy meter at the entrance to the building. Costs 
are then split according to the m

2
 of each apartment 

 2  

2 One heat energy meter at the entrance to the building. Costs 
are then split using capillary heat cost allocators 

 6  

3 One heat energy meter at the entrance to the building. Cost are 
then split using electronic heat cost allocators 

 8  

4 One heat energy meter at the entrance to the building. Costs 
are then split using individual heat energy meters for each 
apartment 

 10  

F Environmental efficiency 0.5   

1 Unit efficiency (E2-E3)/E4   

2 Annual CO2 emissions from coal [CO2 t]    

3 Annual CO2 emissions from gas [CO2 t]    

4 Power of the boiler [kW]    

5 Points for environmental efficiency – the best project with unit 
efficiency Ubest receives 10, the worst with unit efficiency Uworst 
0, others with unit efficiency U receive 10*(U-Uworst)/ (Ubest-
Uworst) 

 10  

G Total: (weights x points)    
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PROMOTING ENERGY EFFICIENCY 
IN THE RESIDENTAIL SECTOR 
IN KAZAKHSTAN: DESIGNING 
A PUBLIC INVESTMENT 
PROGRAMME
 

This report summarises the results of a study on how to improve energy efficiency in the 
residential sector in Kazakhstan. Specifically, it presents an analysis of how to design a 
public investment programme in this area. The programme should be completed by 2020. 
Together with other policy measures it should contribute to achieving the Government’s 
target of a 15%-reduction in CO2 emissions by that year. Several scenarios are analysed 
with costs ranging between EUR 10 mln to EUR 50 mln annually. In the most optimistic 
scenario, CO2 emissions could be reduced by 2.89% compared to the baseline 1990 
emissions.




