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REMOVING BARRIERS TO ENERGY EFFICIENCY
IN MUNICIPAL HEAT AND HOT WATER SUPPLY

1. Executive summary

The UNDP/GEF Project “Removing barriers to energy —
efficiency in municipal heat and hot water supply” started e
in 2007 and ended in June 2013. It has been financed by |
the Global Environment Facility (GEF) and implemented |
by the United Nations Development Programme (UNDP)
and the Government of Kazakhstan.'

Key achievements and policy impact

The ultimate objective of the UNDP/GEF project was to increase energy efficiency in
district heating and hot water supply by removing legal, institutional, financial, capacity
and information related barriers. The project succeeded not only in delivering expected
results but also in substantially influencing the country’s policies and practices in energy
efficiency.

Notable achievements and policy impacts from the project’s advocacy and program
intferventions include:

» Successful lobbying for the new Energy Conservation and Efficiency Law adopted
in January 2012. This new legislation provides a strong basis for improvements in the
district heating sector. The new law, among other things, now targets the housing
and communal sector, includes the concept of ‘thermal upgrade’, and defines
responsibilities of government agencies in terms of design and implementation of
energy-efficiency programs and plans.

* Inclusion of an energy-efficiency component into the national Program on
Modernization of Housing and Municipal Infrastructure, with a total budget of US $5.8
billion, of which US $2.6 billion has already been allocated for 2011-2015 to refrofit
residential buildings, including thermal upgrades. Energy efficiency makes up the
major component of the Program, with about 40% (US $48 million) already spent in
the first quarter of 2013 for EE upgrades, generating about 30,000-40,000 tonnes of
CO2 savings annually.?

* Demonstration of sizable social and economic benefits for Kazakhstan in the form
of new jobs, alleviation of fuel poverty and greenhouse-gas emission reduction.
Specifically, the UNDP-GEF project estimates that additional 1,625 green jobs per
year can be created by the investment in EE refrofit of multifamily apartment
buildings.

* A signed US $0.7 milion government agreement with UNDP on implementing
a complex energy-efficiency program in a town of Prigorodnyi nearby Astana
financed from the state budget.

* Adoptionbythe Ministry of Regional Development of the project’s tested approaches
to energy efficiency in district heating and hot water supply and their inclusion into
a strategy for regional development that the Ministry is currently formulating. This will
lead to the nationwide replication of the project’s results.

e Successful promotion of a strategic and multi-tiered approach to outreach,
education and training that leveraged a variety of partners and resources.

Such achievements are reflected by the overall Highly Satisfactory rating of the
independent evaluation completed in May 2013.

! Pleaser refer to Annex 2: Project one-pager that summarizes key project details
2Final Evaluation. UNDP/GEF Project “Removing barriers to energy efficiency in municipal heat and hot water supply”. May,
2013.
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Lessons

The UNDP/GEF project generated a large number of best practices and lessons learned
available for scale-up and replication at the national and local levels. By sharing key
lessons, the UNDP/GEF project arms policymakers and implementers with a roadmap to
more effective energy-efficiency policies in district heating and hot water supply.

Creating political will: Political commitment to
energy efficiency from the top down has proven to be
of utmost importance for the success of the completed
UNDP/GEF project, and will be essential if the energy-
efficiency agenda is to materialize and succeed further in
Kazakhstan. By sending high-level speakers to the project’s
conferences and presentations of demonstration projects,
by inviting the project to deliver talks on energy efficiencyin
the housing sector at the Government’s meetings, and by
using the project’s analysis and findings for development
of the housing program, the government showed strong and high-level commitment to
project implementation. The government needs to provide leadership in addressing energy
efficiency in district heating and hot water supply through a series of low-cost, high-impact
actions, thereby informing, engaging, and motivating other stakeholders.

A multi-tiered approach to lobbying for legal and policy changes: The UNDP/GEF
project proved the effectiveness of a multi-tiered and multi-stakeholder approach in
pushing the energy-efficiency agenda forward. Talks at high-level meetings, all-inclusive
public hearings, participation in conferences and government meetings, engagement
of parliament deputies and hand-in-hand work with the government administrator on
adoption and enforcement of the energy-efficiency law, a study tour to Poland for key
decision-makers in the government and members of Parliament — all these steps represent a
non-exhaustive list of ways that the project influenced and shifted the focus of government
policies.

Abottom-up approachto policymaking: The UNDP/GEF project piloted a comprehensive
bottom-up approach to the development of regional energy-efficiency plans/programs
that first considers priorities and expectations of different stakeholders related to energy
efficiency and only then formulates a goal and objectives of the program/plan with clear
indicators for tracking its implementation. This approach proved to be cost-effective and
responsive to the needs on the ground.

There is no end to the need for capacity building: The UNDP/GEF project has withessed
an enormous need for systemic capacity building that should be anintegral part of national
and regional programs on energy efficiency.

Active and dedicated partners are critical for sustaining progress and results: The very
existence of active and dedicated partners on the ground is half the battle in attaining
the sustainability of proposed interventions and implementation of public policies. The
project benefited heavily from committed and enthusiastic partners in the government,
among private sector companies, AAOs3, NGOs and professionals. These partners already
implement energy-efficiency projects on the ground and push for EE in their localities.

A new approach to information provision & awareness: The public’'s general
environmental ignorance and low awareness of social and economic benefits of energy
efficiency can constitute a major obstacle to widespread introduction of energy-efficient
measures in Kazakhstan. The project infroduced an easy-to-use infographic tool, which
conveniently and effectively conveyed key messages and results of pilot projects, financial
schemes piloted by the project, etc. in a clear and non-technical manner.

3 Associations of Apartment Owners (AAOs) in Kazakhstan are non-governmental organizations (NGOs). AAOs also are known
as cooperatives of apartment owners. Homeowners delegate to the AAO the right to manage and maintain multi-apartment
buildings and common areas.

. UNDP in Kazakhstan
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Recommendations for moving forward

The successful implementation of the UNDP/GEF project has been a major step, but
only the first, toward a more energy-efficient Kazakhstan. There are many others to follow.
Key recommendations for moving forward include the following:

The biggest challenge forKazakhstan's district heating policy has been that tariff revenue
does not cover the full costs of district heating. This has made it difficult to atftract private
investments to modernize or even maintain district heating systems, thus perpetuating the
sector’s heavy reliance on subsidies from public budgets. To shift this financial burden to
the private sector, the government should consider a phased approach to restructuring
the tariff policy up to alevel of full-cost recovery. This work should go hand-in-hand with the
creation of relevant social support schemes to extend adequate support to low-income
categories of the population. Of course, energy efficiency itself is an important way to
reduce the energy cost burdens to be borne by the public.

As private companies are still reluctant to enter the energy services market due to high
investment risk, the government should consider the creation of a municipal energy service
company (ESCO), as an alternative. Testing this model will generate practical results and
on-the-ground experience on ESCO creation and operations, which are lacking at the
moment, which can be used for amending existing and formulating new policies to speed
up private ESCO activities.

The Program on Modernization of Municipaland Housing Infrastructure represents a timely
government effort but requires an adequate monitoring system to track its effectiveness and
inform subsequent rounds of policy adjustments. Such a system should serve the purpose
of creating a unified database of completed retrofit projects, including a menu of realized
measures, costs, effectiveness and barriers addressed during implementation.

The Government of Kazakhstan would benefit from economies of scale by adopting
a practice of municipal energy conservation planning following pilot examples of Astana,
Karaganda and Pavlodar. Recommendations of the UNDP/GEF project on planning and
execution of energy conservation plans will guide municipalities in this new endeavor.

Capacity building of AAOs and managing companies should be at the core of public
policies in the housing sector. It is crucial that competent people manage communal
property to ensure effective implementation of relevant government policies.

UNDP in Kazakhstan .

Global Environment Facility
Ministry of Regional Development of the Republic of Kazakhstan
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2. Implementation experience and milestones
2.1. The Project and Its Development Context

In Kazakhstan, the residential sector accounts for 13.5%
of power and 24% of heat demand, thus being the third
largest heat and electricity consumer in the country, after the
energy and manufacturing sectors. On average, buildings
in Kazakhstan consume two to three times more energy per
square meter than buildings in northern countries of Western
Europe. More than half of the GHG emissions from residential
energy use in Kazakhstan arise from space heating. Domestic hot water and electricity
each account for approximately one-fifth of residential sector emissions, with cooking and
other uses making up the remaining share.

Most existing residential stock consists of multifamily apartment buildings connected
to district heating (DH) from boiler houses or co-generation stations. District heating covers
over 50% of the urban heating demand. There are 42 large DH systems connected to 40
large co-generation plants (CHPs) and 30 big central heat only boilers (HOBs). Total heat
capacity of the CHPs constitutes 35,000 MW and their total power generation capacity
6,700 MW, or about 38% of all power generation capacity in Kazakhstan. Most CHPs are
coal fired, while the HOBs are primarily using mazut as fuel.

Apart from using co-generation as a source of heat in some systems, the efficiency of
the DH systems is otherwise low with heat losses reaching up to 50% of the primary energy
used. The high level of heat losses is primarily due to old, obsolete equipment (typically of
an age between 25 and 40 years) and inadequate maintenance*.

Considering a large energy-saving potential (about 30-35% of consumption levels) in the
district heating sector of Kazakhstan, the project was designed to reduce greenhouse gas
emissions resulting from the heat and hot water supply services and to lay the foundation
for the sustainable development of this sector.

The following categories of key barriers to the sustainable development of heat and
hot water supply services were identified during the development phase of the UNDP/GEF
Project:

i. Legal regulatory and policy related barriers:

- Inadequate financial incentives (such as low tariffs and non-payments) for DH
companies to invest in improved energy efficiency of DH systems as set by the Law on
Energy (1996), Law on Energy Saving (1997), National Energy Saving Policy (1996) and other
related regulations;

- Outdated technical standards and regulations preventing the use of new, more
efficient equipment and installation techniques;

- Lack of accurate information on actual heat consumption, losses, and volume
supplied to consumers;

- Ineffective legal and regulatory provisions governing the operation of an Association
of Apartment Owners (AAQO), for example, in case of contracting heat and hot water
service providers or applying for a loan;

- Inefficient social support schemes for protecting vulnerable groups if tariffs are to
cover the full costs of district heating.

ii. Financial and related institutional barriers:

- Lack of experience of the financial sector coupled with a high level of perceived
investment risks of energy efficiency projects in Kazakhstan, which lead to high expected
rates of return, high interest rates, high collateral requirements and short payback periods
of available commercial or semi-commercial financing sources;

4 For details, please refer to Annex 1: Brief overview of heating sector in Kazakhstan.

. UNDP in Kazakhstan
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- Weak financial status and low creditworthiness of target consumer groups and
existing DH companies;

- Difficulties for private or semi-private DH companies in obtaining government or
municipal guarantees required by most international “soft” loan providers;

- Lack of or no experience in using new institutional and financial mechanisms and
structures (e.g. Energy Service Companies (ESCOs), private-public partnerships, vendor
credits, leasing) for developing, financing and implementing energy efficiency investments
in both supply and demand side.

iii. Institutional and capacity related barriers:

- Lack of local capacity to formulate and implement “bankable” energy efficiency
project proposals;

- Lack of experience and capacity to create and manage new institutional and
financing structures and mechanisms such as ESCOs, Performance Confracts and private-
public partnerships;

- Lack of tradition and capacity among apartment owners in managing heat and
hot water supply services, as well as other building related tasks and services (including
investments into energy efficiency, when economically feasible) at the building level; and

- Lack of general awareness and information of different stakeholder groups on
available, cost-effective energy saving technologies and measures.

The project’s long-term solution to addressing the above-mentioned barriers relied on
three key elements:

- creatfing a supportive legal and regulatory framework to promote and provide
incentives for improvement of the energy efficiency of the heat and hot water supply
services in Kazakhstan;

- infroducing new institutional and financing models to leverage financial resources for
energy efficient investments and enhancing capacity of the local stakeholders to support
implementation and replication of such models;

- compiling, analysing and disseminating the project experiences and lessons learnt,
and initiating their effective replication in Kazakhstan and in other countries of the CIS
region.

The following sections present the project’s implementation activities and milestones in
terms of how the project helped overcome identified barriers to the sustainable development
of the district heating sector in Kazakhstan, including the project’s major accomplishments,
policy impact and lessons learned.

2.2. Legal and regulatory changes

The legal, regulatory and policy framework relevant for energy efficiency and
conservation at the start of the project, including the Law on Energy (1996), Law on Energy
Conservation (1997) and National Program on Energy Saving (1996), were rather declaratory
and provided little effective incentive for energy efficiency among different stakeholder
groups - municipalities, AAOs, heat supply companies, general public, etc.

The project took a multi-faceted approach to addressing identified barriers and gaps in
legal, regulatory and policy frameworks.

First and foremost, the project focused on upgrading the Law on Energy Conservation.
It not only drafted several advanced provisions on energy efficiency for the housing
sector, but also pursued different tactics in advocating for energy efficiency agenda in
the government and lobbying for adoption of a new and much improved version of the
Energy Saving and Efficiency Law in the Parliament of Kazakhstan. The project experts had
regular meetings, workshops and seminars with members of the Mqjilis® of the Parliament of

> The lower house of the Parliament of Kazakhstan

UNDP in Kazakhstan .
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Kazakhstan and relevant government ministries and agencies to provide technical details
of and justification for each proposal as well as more general information on the importance
of tackling existing and future energy deficits, as well as other problems. The project
elaborated energy efficiency policies and programs and associated targets. Moreover,
the project provided an opportunity for stakeholders from outside the government (NGOs,
AAQ:s, experts and the general public) to raise their concerns and provide constructive
comments on the draft Law by organizing an all-inclusive public hearing. Interestingly,
several government agencies adopted the project’s format of a public hearing and used
it in other lawmaking exercises for reaching out and hearing opinions of a wide range of
stakeholders.

EIJ:, »,

lp

Alexander Beliy, UNDP/GEF Project Manager: «The UNDP/GEF
project dealt with hands-on and straightforward stuff with real, visible
positive effects on people’s lives. We assisted the government in shaping
its legal and institutional structures that are instrumental for design and
deployment of energy-efficiency policies in the countryy.

]

Also, the project summarized experiences of Poland, Germany, Denmark, Australia
and Canada in facing similar legal and policy-making problems in district heating. The
project then compiled solutions and shared them with stakeholders in the government
and Parliament.é Study tours to Poland and Russia (Moscow) for government decision-
makers and parliament members exposed these important stakeholder groups to first-hand
experiences of practitioners and policy implementers in other countries and enabled them
to see tangible results on the ground.

All these collective efforts were instrumental in building a critical mass of energy-
efficiency promoters from within the regulatory and executive systems of Kazakhstan,
resulting in successful adoption of the new Energy Saving and Efficiency Law in January
2012.7 The new law now includes the housing and communal sector as a separate section
and the concept of ‘thermal upgrade,’ which were missing in its earlier revisions.

Thanks to the long-term and effective cooperation
with the government, mainly with the Ministry of Regional
Development, the project was able to substantially reshape
the 2011-2020 National Program on Modernization of
Municipal and Housing Infrastructure (PMMHI) by including
a component on energy efficiency. Originally, the Program
envisaged only renovation of structural elements such as
roofs or facades, replacement of pipes and electric wiring,
- etc. Now, building-level energy-efficiency improvements are

Speech of the UNDP/GEF poject  QlsO eligible for financing. The Program’s total budget for 2011-
Manager atf the RoK Government 2020 amounts to US $5.8 billion. One hundred ’rwem‘y million US
Meeting. April 2011. dollars have already been allocated to renovation of 1,200
multi-apartment buildings, of which about 40 percent, or US
$48 million, is estimated to have been allocated for EE improvements, such as installation
of building level-heat metering and heat exchangers with controls, reconstruction of roofs
with new insulation, installation of new windows in hallways, and some building facade
insulation.?

¢ A list of project publications and expert reports that summarize experiences of other countries

’ The Law on Energy Saving and Energy Efficiency was adopted in January 13, 2012.

8 Final Evaluation of the UNDP/GEF Project “Removing barriers to energy efficiency in district heating and hot water supply”,
2013.

. UNDP in Kazakhstan
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National Program on Modernization of Municipal and Housing Infrastructure
(PMMHI) for 2011-2020 was launched by the government in April 2011 with a total
budget of 4.7 billion US$’. The Program consists of two implementation phases: 2011-
2015 and 2015-2020. PMMHI aims to (i) reduce the share of multifamily buildings
requiring capital repairs from 32% to 22% by 2015; (i) increase the satisfaction of the
users of utility services The Program provides for the design and adoption of measures
to modernize utility infrastructure, creation of an optimal model for housing relations!©,
improved quality of utility services to population as well as financing mechanisms for
capital and routine repairs in multifamily buildings. Funding for the Program comes
from three sources: public and municipal funds, aparfment owners’ own resources
and private funds. The program contains some mandatory requirements for the funds
to be disbursed, i.e. repairs should include thermomodernization works (e.g. insulation
of roofs, floors and facade of a building, installation of energy efficient windows in
hallways, etc.) and installation of heat metering and heat exchangers with controls.
The Program utilizes a mechanism of direct financial transfers from the republican
budget to Oblast akimats, akimats of Almaty and Astana cities to be used for
creation of specialized organizations (similar to ESCOs) using a PPP mechanism. Once
established, these organizations can finance routine and capital repairs in residential
buildings given that apartment owners contribute 3% (2013), 5% (2014) and 7% (2015)
of total project costs. Apartment owners pay back remaining costs over the course
of a confract concluded among apartment owners, managing company or AAO
and the specialized organization. These funds can then be used by the specialized
organization to refinance repairs in other multifamily apartment buildings.

Ly e

Other highlights of project implementation include:
(i) provision of technical expertise in the design and
adoption of a comprehensive municipal energy-
efficiency plan; (i) preparation of amendments to the
Law on Housing Relations along with public hearings,
workshops and seminars to support the inclusion of
proposed amendments; (i) presenting results and
_ ‘ lessons learned of pilot projects in residential buildings at

Round Table Discussion of the Law a high-level government meeting on energy efficiency

«On Energy savingn. 2009. in the housing sector to inform and shape development

of a national program on modernization of municipal

and housing infrastructure; (iv) review of and development of proposals for changes in

the social support scheme, mainly related to partial reimbursement of retrofit costs to low-
income families and individuals.

These regulatory, legal and policy changes represent a tfremendous step forward for
the country in terms of approaching the two pressing issues, i.e. the retrofit of worn-out
secondary stock of residential buildings and the enhanced efficiency of heat supply and
use in the residential sector.

The project’s work on the Law on Housing Relations and rules of housing aid for low-
income groups resulted in an opportunity for low-income families and individuals to access
the government social support scheme and be reimbursed for up to 30 percent of retfrofit
costs, including thermal upgrade expenses.!! While relevant for some fraction of residents,

? Subject to annual adjustments and approval by the government
10 This includes piloting a new form of housing relations, i.e. a managing company as an alternative to AAOs
" (i) Rules of housing aid as approved by the government resolution #2314 as of December 30, 2009. (i) Program on

UNDP in Kazakhstan .
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the social value of this opportunity cannot be underestimated as it addresses the issue of
socialinequality, thus making the PMMHI more attractive to vulnerable groups of population
in the country.

2.3. New financial and institutional models for
energy-efficiency and related capacity building

While economic deve-lopment has significantly
expanded opportunities for public financing for municipal
infrastructure rehabilitation in Kazakhstan, there remain a
numberofbarrierstoprivate-sectorfinancingtocomplement
the resources of the municipal and state budgets. These
barriers can be grouped in two broad categories: (i) the
absence of institutional and financial mechanisms for
developing, financing and implementing energy-efficiency
investments on both the supply and demand sides, and
(i) the lack of capacity among key stakeholder groups (private companies, apartment
owners and associations of apartment owners, managing companies, municipalities, NGOs
and general public) to design, implement and disseminate energy-efficiency measures in
district heating. During implementation, the project has revealed another important barrier
to maximizing the benefits of energy-efficiency upgrades: the absence of a monitoring tool
to assess post-implementation effectiveness of realized EE measures. The originally identified
gaps and the newly discovered one constituted the starting point for the project’s target
efforts and interventions under Component 2.

As background for the project’s efforts to remove these barriers, two important points
deserve attention, for they portray well initial implementation hurdles faced by the project.
Originally, Aimaty and Kokshetau were identified as pilot sites for testing new approaches
to financing energy-efficiency measures. These sites offered advantages of location and
climate diversity, as Almaty is in the south and Kokshetau is in the North. Moreover, the
Ministry of Environment Protection (MEP), the project’s implementing partner, was located
in Kokshetau at that time.

By the actual start-up of the project, however, the situation changed drastically,'? shifting
the focus to Astana and Almaty as most relevant pilots for the project’s intfended activities
on intfroducing and tfesting the ESCO mechanism, atftraction of additional investments to
increase energy efficiency in the municipal sector and to reduce GHG emissions associated
with heat and hot-water supply. On top of that, the project shifted its primary focus from the
district heating utility level (large-scale supply-side projects) to energy improvements at the
building level (small-scale demand-side projects).

The project invested substantial time, effort, and financial resources in demonstrating
the workability of three different revolving financial arrangements in 17 pilot projects in
residential and municipal buildings in Almaty, Astana and Karaganda.

Modernization of Municipal and Housing Infrastructure for 2011-2020.

12The major changes included: (i) a private district heating utility in Kokshetau — the project’s expected key partner for
the Kokshetau pilot — went bankrupt before the actual start of the project; (i) new developments in legal and institutional
frameworks related to energy efficiency, mainly the approved Sustainable Development Concept that prioritized energy
efficiency issues for the country; (i) Astana became a construction boom area, which made the issue of energy efficiency
very important for Astana given high winter and summer temperature fluctuations; (iv) the presence of the government made
Astana particularly suitable for an ‘energy-efficiency testing ground’ whereby realized measures could be showcased to
local governments from regions as well as to other stakeholders for scale-up and replication, and information sharing.

. UNDP in Kazakhstan
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Vasiliy Maslov, National Director of the UNDP/GEF Project, Ministry of
Regional Development of Kazakhstan: «I would highlight the experience
of the UNDP/GEF pilot projects at the building level, which tested
various approaches to financing energy-efficiency measures, including
revolving mechanisms. With development of the energy services market
in Kazakhstan, these tested approaches represent readily available
financing schemes that could be easily adapted to the needs of different
stakeholdersy.

oy

Under the private ESCO model in Karaganda, a private company Ergonomika that
specializes in heat energy conservation in multi-family apartments and public buildings fook
the responsibility for organizing and managing the funding.” It was the AAQO’s job to realize
and document savings produced by the energy efficiency measures during the confract
period and repay the ESCO company for provided energy-efficiency services. Ergonomika
then reinvested the accumulated savings to other EE measures.

The scheme of the ESCO business model is
in the sector of district heating residential consumers

ESCO invests its own funds into upgrading heating SO e 2 (g, ()

units for energy conservation purposes, concludes
performance contracts with a Cooperative of
Apartment Owners (management company) on
return of the project.

Under this model, the KaragandyZhyluSbyt

Energy supply company
(ZhyluSbyt)

company exists for payments collection based on heat SOURCE OF FUNDS payment
by heat meters

|

meter readings. CAO covers all other billing functions otomn of funds
related to heat savings, calculation and payment to creditor

collection for energy services, and the transfer of
payments to ESCO.
5 projects have been were implemented on given Fg\?vmf
model in residential buildings, wich were constructed services &
. . . . equipment
in different years in Karagandy city. e
| saving
return of funds
for energy service

*ESCO - company rendering the energy services,
including the financing for building projects

Figure 1. ESCO Modelin Karaganda (an infographic sheet presenting key elements of this model)

Implementation of this pilot model generated invaluable experience for the UNDP/GEF
project and the governmentrelated to engagement of the private sector via a performance
contract in planning and execution of energy-efficiency measures at the building level. The
private ESCO implemented five pilot projects that generated average energy savings of 10
to 35 percentin older building stock. The project summarized key barriers to ESCO operations
as well as steps and documents needed for the establishment and management of ESCOs

13 GEF grant financing along with Ergonomika’s own funds

UNDP in Kazakhstan .
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-

Modernized Thermal Unit of a Multi-Apartment House. Local Fired Point in Karaganda

in Kazakhstan. This information appeared in a number of publications' that were widely
disseminated at meetings and seminars with potentially interested companies from other
regions of Kazakhstan, including Kostanay and Pavlodar.

Apart from improved heating conditions in apartments, the project addressed the issue
of intermittent hot water supply at one of its pilofs (26 Mustafina Street) in Karaganda by
installing a local hot water tank that accumulates water during off-peak hours and can
deliverit to residents regardless of any disruptions in the hot water supply system. This realized
measure generated important additional social and energy-saving values: (i) residents of
the Mustafina Street building now have reliable 24/7 access to hot water, especially during
summer season when heating and hot water pipelines are on repairs, and (i) no need
to purchase and install individual boilers, which are not as energy-efficient, nor as cost-
effective. For details on key results of pilot projects in Karaganda, please refer to Annex 4.

g

Saule Akhmetova, Head of Chingiz AAO in Karaganda: «Within the
PMMHI, we installed hot water meters and then an automated district
heat exchanger in the building. We used generated savings for the next
round of energy-efficiency retrofits. Initially, apartment owners were
rather skeptical about the potential effectiveness of proposed energy-
efficiency measures. This attitude changed with time as people noticed
lower heating bills. And the behavior of apartment owners is changing:
they become more aware of real benefits of energy conservationy.

]

In the Astana model, apartment owners paid separately to the energy supply company,
Energosbyt, for heating services, and to a contractor, through the AAQO, for EE services with
savings accumulated in a special energy-efficiency fund, i.e. a separate bank account. In
particular, the AAO Ainur managed the energy-efficiency fund that accumulated savings
from the realized measures, usually about 700-1,500 tenge from each apartment per
heating season. The savings were then used for installation of energy-efficient lamps and
sensors in hallways and partial financing of major repairs of pipelines in building basements.
For details on key results of pilot projects in Astana, please refer to Annex 5.

4 A list of ESCO-related publications include but not limited to: (i) A case study: Conditions for ESCO development for energy
efficiency improvement of municipal heat and hot water supply in Kazakhstan (2012); (ii) A case study: ESCO as an instrument
for enhancing energy efficiency (2011); (iii) an inforgraphic sheet presenting key elements of the private ESCO model; (iv)
numerous articles in national and regional mass media, and in professional literature.

. UNDP in Kazakhstan
Global Environment Facility
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Energy efficiency demonstration zone in Astana city

models’ testing:

® “Separate billing for the energy services”

o “Energy Efficiency Program”

UNDP / GEF model “Separate billing

for the energy and energy services”

In this model, energy efficiency measures are
undertaken out of proceeds of credit (loans) MODEL “SEPARATE SETTLEMENTS FOR
obtained by the condominimum management Al A, A R 2 s e, )
authority (AAO or management company), and
the return on investment is obtained from target
fees received from apartment owners, including Eﬁ
savings realized from energy efficiency (it can be
accumulated in a specially created energy saving
fund). After obtaining the loan, AAO (or payment for heat
management company) hires a contractor on a
competitive basis who energy efficiency SOURCE OF FUNDS ‘
measures as specified in the project. After
completion of the project AAO alone or in ren o s FURNACE
cooperation with a contractor calculates OWNER
achieved savings and sets monthly payments
that sent to the borrower through the Energy pfaoyrné?t
Saving Fund. After project completion, services  services & equipment
payments for the heat consumed go from
individual accounts of apartment owners to ‘
Energosbyt.

saving
Figure 2. Separate Payments Model in Astana (an infographic sheet presenting key elements of
this model)

In addition to residential buildings, the UNDP/GEF
project — jointly with the Danfoss company - piloted
approaches to energy efficiency and conservation in
public buildings, mainly in two schools (School-lyceum
#9 and School #15) in Astana. Despite visible positive
effects of energy efficiency measures — including energy
savings up to 31 percent, resulting lower energy bills, an

: ; increase in tfemperature in classrooms and a more even
Opening of PIoTSiTe—SchooI 49 Tempero’rure dis’rribu’ripn QACross clossrgoms - the cgsh
_ after modernization of the heat savings accumulated in a general public fund accessible
consumption system by other schools, and therefore were not specifically set
aside for reinvestment - ;
in further energy-efficiency upgrades. The UNDP/
GEF project identified and analyzed this barrier to
energy efficiency in public buildings and summarized
its recommendations for the use in development of
municipal energy saving plans for Astana, Karaganda
and Pavlodar.
In Aimaty, the project tested a “one-stop” approach
to financing energy efficiency measures: all payments
from apartment owners went through the AAO, which Demonstration of the pilot site to
in furn concluded separate contracts with a heat supply Government Delegation in Aimaty
UNDP in Kazakhstan .
Global Environment Facility ‘|5
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company and a contractor for the provision of energy efficiency services and equipment.
Generated savings were then used for reinvestment in energy efficiency and conservation
measures.

Energy efficiency demonstration zone:
Almaty city: Testing of model «All settiements trough AAO»

In 2008 the Memorandum of Cooperation between UNDP and Almaty Akimat on energy saving action
in heat supply was signed. The model «All settlements trough AAO» for Almaty was developed and
tested. In 2001-2013 a demonstration pilot project with this model was implemented in residential
multiapartment. Series of awareness-rasing training events were conducted with involement of different
interested sides on energy efficiency measures promotion on the consumers’.

MODEL “ALL SETTLEMENTS THROUGH AAQ” (Aimaty, KZT)

return
of funds

to creditor i
saving

Heat supply networks

payment
by heat meter

SOURCE OF FUNDS

payment FURNACE

for heat OWNER
by norms

services &
equipment

Figure 3. One-Stop Modelin Aimaty (an infographic sheet presenting key elements of this model)

Pilot projects have been executed in close cooperation with target municipalities,
district-heating utilities, AAOs, building maintenance companies and the private ESCO
in Karaganda. Also, the project designed a monitoring protocol that can set a formal
framework for tracking effectiveness of EE measures implemented in residential and
municipal buildings within the PMMHI. Despite their small scale, all the pilots generated
important lessons learned and local experiences that the government used for the design
of PMMHI.

g

Natalya Druz, natfional expert, UNDP/GEF Project: «Energy
conservation has a female face as more dedicated and infelligent
women become engaged in energy-efficiency activities — whether in a
government institution, a non-profit organization, a private company or a
householdy.

. UNDP in Kazakhstan
Global Environment Facility

Ministry of Regional Development of the Republic of Kazakhstan
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In the course of project implementation, gender
dimensions of energy efficiency became clearly visible.
Women serving as heads of pilot AAOs and schools
decisively took the lead in implementation of pilot projects.
If not for the enthusiasm and active engagement of these
women, the success of demonstrating various approaches
to financing energy efficiency in residential buildings could
be questionable. Also, a social survey commissioned by «Energy Effoencym
the UNDP/GEF project concluded that women manage aWoman's Face
and make decisions on utility bills in about 70 percent of surveyed households. In public
institutions (schools, hospitals, offices, etc.), women are often in charge of energy efficiency
orreductionin energy consumption.' Assuch, gender dimensions should be well considered
during design and execution of energy-efficiency policies as more dedicated and capable
women become interested in energy conservation and efficiency issues.

Capacity building and training of target stakeholders
for the pilot projects were at the core of project activities
as the project aimed to generate enough local expertise
and knowledge for the design and implementation of
energy-efficiency projects by public institutions and private
companies. Overall, the project trained 700 AAOs, 12 heat
and hot water supply companies, over 25 local governments,

: ek and over 5,000 end-users of heat energy. Among numerous
S‘A’A”C‘jfjégfnh;ﬁ'é‘;rdgofui‘;”;'g;%m capacity building events conducted by the project, the
following can be singled out: (i) a summer school for AAOs in
2010 and 2012; (ii) training for target groups in regions organized jointly with the Kazakhstan
Center for Modernization and Development of Housing and Municipal Infrastructure; (iii)
trainings in regions for potential ESCOs; and (iv) a continuing education course on energy
efficiency in heat supply and use that was piloted in energy efficiency and knowledge
sharing centers in Astana, Pavlodar and Kostanay in 2012- 20]3

An important milestone in project implementation
relates to a detailed assessment of the Kostanay's district
heating system, including the possibility of heat tariffs
that could fully cover the costs of the district heating
services for Kostanay district heating company (KTEK) to
invest in rehabilitation and improved energy efficiency
of the municipal district heating. Following a feasibility . )
assessment of technical and economic dimensions Consultations with Danish Experts In
of KTEK, the project proposed a win-win solufion that Kostanai. January 2013.
focuses solely on technical improvements on the supply side. Expected benefits included
high production reliability, high quality of the heat and hot water services at reasonable
tariffs, and, in general, a more efficient system that can protect customers against rising
gas prices. The proposed components could serve as a pilot project example of market-
based approaches to running a municipal heat and power company and can be widely
replicated in the country.'®

Finally, the project worked with Astana, Karaganda and Pavlodar akimats to develop
regional/municipal energy saving plans, a concept of energy management and a
methodology for energy auditing in the public sector. Model energy saving plans build on
results of the two pilot projects in public schools by focusing on identified barriers to energy

1>N. Druz. Energy efficiency has a female face. Improving energy efficiency in heat supply. Quarterly bulletin. 1(9) 2012, pp.22-
23. UNDP/GEF Project “Removing barriers to energy efficiency in heat and hot water supply”.

¢ Final Report. Feasibility Study Report on the municipal heat supply in Kostanay City, Kazakhstan, 2012. Commissioned by the
UNDP/GEF Project “Removing barriers to energy efficiency in heat and hot water supply”. Executed by F. Pitzner-Jgrgensen,
P. Fafner, Ramboll.
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efficiency in the public sector, and include measures for upscaling results on the UNDP/GEF
pilot projects. The Astana energy saving plan for 2013-2015 was approved by the Ministry of
Industries and New Technologies and is being implemented.!”

2 3. Collection, analysis and dissemination of project results and lessons learned

The lack of general awareness of different stakeholder groups and non-existence of
information on available, cost-effective energy saving technologies and measures served
initially as an entry point for the UNDP/GEF project under this component. It was expanded
later by including barriers related to (a) limited skills among key stakeholders in analyzing
and summarizing experiences and results of realized energy-efficiency measures in district
heating, and (b) poor oufreach skills among relevant government agencies and mass
media in popularizing the energy efficiency idea.

' Under the third component, numerous information
dissemination and training activities have been carried out,
targeting municipalities, AAOs, regional governments, private
service companies, mass media, energy consumers and
expert audiences. Overall, 500+ AAOs, dozens municipalities,
100 energy specialists received training on effective energy-
efficiency policies and plans, design and implementation of

One of the Seminars for Target energy-efficiency measures at a building level, cost-benefit

Groups. Almaty 2009. .

analysis of EE upgrades, how to formulate and convey to a

general public the idea of energy efficiency, key messages of the national/regional energy-

efficiency program, etc. The project trained and strengthened capacity of governmental

agencies, municipalities, AAOs, and private building service and energy service companies,

all of which gained sufficient expertise and are now dedicated to energy efficiency and
work on EE issues within their own budgets.

Notably, the project produced over 30 various informational publications on energy
efficiency and conservation issues in district heating. It piloted the use of information
graphics as a way to present complex information quickly and clearly. On a quarterly basis,
the project issued an information bulletin “Enhancing efficiency in district heating” that
reported on key results of the project, presented views of different stakeholders, summarized
experiences in other countries, etc.

Since 2009, the state-owned “Kazakhstan Center for Modernization and Development
of Housing and Municipal Infrastructure” has been the key project partner not only on
information provision and dissemination but also for fraining activities.

To add at the end of this section: Figure 5. Project actions aimed at overcoming barriers
to energy efficiency in district heating and hot water supply (from the conference guide)

17" A case study: Regional energy saving planning, 2011. UNDP/GEF Project “Removing barriers to energy efficiency in heat
and hot water supply”.

. UNDP in Kazakhstan

Global Environment Facility
Ministry of Regional Development of the Republic of Kazakhstan



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

‘s3uip|ing 21qnd ul saunseaw Aduaidiye
ASuaud uonndwnsuod jeay jo uoljeuswa|dwi pue
Bujuue|d Suninbau ‘uejd uoneasasuod A3isus anisuay
-24dwod e jo jusawdo|aAap Joj papasu sassadold
pue Jo sa8e3s 1o} Suol}epuUaW W03 panosddy ‘uoirea
-19suod A84aua uo uejd aaisusyaudwod e jo ed
se 0DS3‘suoiSal ay3 ul saunseaw wsAs Aduadiys
ASuaud 8y} jo ped se juswaSeuew ASisauziAouaid
-144o A8Jaud ul JUBWISIAUL ||BYS SBIIJOYINe |ed0T

"JVOH pue SIAIH Inoyum paidadde aq
10uURd $199/qO UOIIBAOURI/UOIIONIISUOD MBN ‘SBuIp
-|ing ul 3uawdinba uonewoine uondwnsuod jeay
pue S19}aW 1eay JO UOIIe[|eISUl JO) SAIJUSIUI UE Se
syjlie) pajejzualayip A81aus 1eay ay3 Jo UOINPOIIU|

Aduapiyye ASiaua pue Suines ASiaua uo me] mau
e 0jul papn|aul J0323s saly|ian dljgnd pue SuisnoH

diep 0}
Ss3InsaJ ay3 aJe 1eym\

upDISYNnZOY Ul 1010as Alddns [oay 1DLIsIp ay4 Ul

(34om 119dx3) 33 UO 4D Joj suonep
-UsWwoday jo juawdojaAsp @yl ul uonedpinled

(34om 113dxe {d) e Suijelp uo sieulwas
Suiutesy Sunonpuod) Asusiiy3 ASisu3 uo (dD) ueld
aAIsuayaidwo) e jo uojzdope ayj 03 uoiNqlIIU0)

(33 uo meq yedp ayy
uo s3uueay a1jgnd ul JUSWSA|OAUI ‘QUBWEljIERd By
40 si|iyze|n ays Jo sanndap ayy yum iom) Aouadiyl
A312u3 uo me] mau e jo uondope ul uonedpilied

(uonngluauod)
SjuawaAalyde 309(oud

(19
21gnd  ‘ssiuedwod Ajddns jesy
|eddiunw) sdnoug 198.e3

Suowe Aduaiye ABisaua
Suinosdwi J0j SBAIUSIUL JO o]

109(0.4d 3y3 jo Sujuuidaq ay3 e

Ja1ueq 3unsix3y

Adusliollje ABiaus Buljowoid Jo siang BUILUODISAO [0 pawIb ‘awayos josloid ay|

UNDP in Kazakhstan

19

Ministry of Regional Development of the Republic of Kazakhstan

Global Environment Facility



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

{9A1UDUI ue se ‘uon
-owoud Aduaiye AS1aus uo paseq swinjy Jo Suney

swalsAs Ajddns 1eay jo spesSdn ue sapnjul

1ey3 sSuip|ing |e13uapisaJ Jo uoleAoual ul jedidiyied
03 S3I|IWB) SWOIUI-MO| J0J MOPUIM SAIIBIISIUIWPE UY
‘s3uip|ing |eljuapisal

40 uoleAoual Sulnp aduelsisse uisnoy 4o UOISINOId

{(wsiueyosw juawWiSaAUl SUIN|OARS B UO paseq)
weuSoad a3e1s ayy 01 Suipiodde suolzeaouals Suunp
swaisAs Ajddns jeay Suipes3dn Joj ssnunpoddQ

(s8uipjing |enuapisas ul uawdinbs
sy ASiaua Jo oueuajulew tadoud Joy aysinb
-a4a4d e) Ajedosd uowwod S,WNIUILIOPUOD B U0}
suoI3oUNy SdUBUSIUIEW pue JUBWISeuew palesedas

‘quawdinba juaiyye ASiaua oy Awjiqs
-uodsad Suipnjoul ‘Ayuadosd uowwod ay3 Sululejuiew
104 s1oumo juswitede Jo Ayljiqisuodsal pauayiduais

31ep 01
S1|NsaJ ay3 aJe 1eypn

s1afoid dgNn Jayloue yum uolesoge(jod

(>j4om
149dxa) saljlwe) swodul-mo| 0} duelsisse Suipinoad
uo s3|NJ Mau Jo jJuawdolaAap sy ul uolredidilied

(s102foud 10)1d
439/dANN 40 S1nsaJ 1noge ueisyyezey jo dljgnday
93U} JO JUSWIUISA0D 3y} JO UOISSaS ay} e Supjeads)
5403295 Ayljian a1jgnd pue Suisnoy ay3 Suipes3dn uo
weuSo.id ay3 jo uondope ayy ul uonedidijied 30afoid

(sBuneay a1gnd pue sieu
-lWas SundNpuod HJom padxa) suoneey 3ulsnoH
uo Mme7 @yl jo juawanosdwi ayy ul uoneddijed

(uonnquiuoo)
SIUBWAA3IYDE 323[0ud

(039 ‘a1jqnd
‘saluedwod Ajddns 1eay ‘Ovd

‘sainjeddiunw) sdnoud 198ie)
JuaJayp Suowe Aduaidiyya ASiaua
Suinoadwi Joj S9AIUSDUL JO Ie]

199(04d ay3 jo Sujuuidaq ayi ie

JaLueq Sunsix3y

UNDP in Kazakhstan

Global Environment Facility

Ministry of Regional Development of the Republic of Kazakhstan

20



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

's10129s Ajjian a1gnd pue 3uisnoy ay) Suipes3dn
uo weiSold D1LIS DYl JO SWSIUBYIAW [eldURULY
3uisn uejsyyezey jo suoiau jualaylp ul ssulpjing
|e1puapisad ul swajsAs Sunesy jo Aduaiiyys ASisus uo
s109fo4d 06 Jano para|dwod sisumo Juawiiede pue
swniulwopuo) ‘saluedwod Ajddns jeay pue sioumo
juswede ‘QyD) 01 Aduadiyys ASisua wouy siyausq
JO uonesnsuowsaq ‘(s8uines s3s00 Ajjn pue jeay
9yl JO %S5€-G7 01 dn pamoys s3uip|ing |eluapIsal
10;ld ul sainseaw 33) sald Alew|y pue eueisy
ul s309foud 30)1d parsjdwo) 'si10329S AN 21qnd
pue 3uisnoH ay3 Suipessdn uo weisoid JUSWUIBA0D
9y} ul papnjpul sSulp|ing [elUIPISAS Ul AdUSIDIYD
A313ud Joj sawayds Supueuly SUIAJOASL JO SjUBWS|T]

|iIng 211gnd ul s193foid Aduadiye
ASiaud jo uonejuswsa|dwi Joj suejd aAey suoiSau
Jepojaed pue epueSeley ‘STOZ-ETOT 40} PINPayds
pue A1 eueisy Jo uoleasasuo) A3isu3j uo ueld
aAISUayaidwo) ayl ul paJapIsuod si sjooyds Ao ul
syoafoud yons jo uonejuswadw| ‘(uUolIBAI9SUOD
189y ul %Tg 01 dn — s3ulp(ing (pjo sieaA Qg JaA0)
Jap|o ul 1099 Aduamiye ASisus pajesisuowap
s|ooyds gz ul s3a9fo.d 10]1d) eUB)SY UI PR3Sa} (SSuUIp|IiNg
21|qnd) sJsaWNsSU0d Jojy sainseaw Aduadiya ASisug

d1ep 01
STIEETIETMEIERETTY

'SJ9WNSU0) 1B9H JO 43U
9y Suiuado ‘s1aumo jJuswiiede pue saAlleuasaldal
0053 Jo 8ulutesy ‘suoissnasip [aued Suipnjoul — (Aud
epuegese) Ul 0253 10]id Uo paseq) [9pow 0JS3 Y3 Jo
Sunse) pue uoileald Uo 101295 91eAld Y1 YlM YI0M

" Jawnsuo)
ju9ladwo), weidold ayy pajusawaldw| (sa131d
epueSeley pue Ajew|y Jo s1o|id uo paseq siauieq
JO UOIIBUIWID UO HY Y3 JO JUSWIUIBA0D 3y} 01 ydaads
e paJaAla@) s8ulp|ing |elpuapisas ul Aduaiiye ASiaua
JO Sawayds |eloueUl} Mau Su1lsa) Uo S10109s Aljin
o1gnd pue Suisnoy Ajew|y pue eueisy Yim Iop

(uonnquiuod)
SJUSWAA3IYIe 103(0ud

(swa3sAs uondwnsuod pue
Ajddns 1eay ayy jo uoneziuiap
-Ow 03jul paisaAul Sulag jou aJe

spung) Aduaidiyys ASisus ul Jusw
-}S9AUl 10BJ}IE O} Swisiueydaw
|BIDUBUIY PUB [BUOIIN}ISUI JO 0BT

199(04d 3y3 jo Sujuuidaq ay3 e

Ja1ueq 3unsix3y

UNDP in Kazakhstan

Ministry of Regional Development of the Republic of Kazakhstan 21

Global Environment Facility



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

'SI9WNSU0d 183y 000‘S
JOAO pue ‘sa)jiuoyine 1DUISIP S J9A0 ‘saluedwod
Alddns 1eay ZT ‘SOVD 00/ J9A0 40} Swd3sAs
Aiddns jeay 3013s1p ul Aduaidiyye ASiaua uo s3ujuiel|

*'SUOIIPUOD 1} JeW
spJemol ueisyyezey ul swaisAs Ajddns jeay yons
J0O uollISuel] JO 3|dwexa Ue—salpISgNS JUSWUIAAO0S JO
UOI3eUIWI[3 JO ISED U] UOI1eZIUJIPOW 01Ul SIUSWISIAUI
JOJ ydoJeas ayl pue SaJnseaw I3 UO SISNI0J
18y} suonesado uanayealq uo Auedwod Ajddns jeay
A312 1eUR]ISOY DY)} 0} SUOlEpPUIWWOIa) Juepodwl Jo
uonejuasald pue suondo ajge|ieAe Jo uoleIISUOWSJ

‘sialileq
asoy} Suissaippe Joj suollepuswwiodas pasodoud
pue ueisyyezey ul juswdo@Asp QDIS3I O} Sialileq
JO 1UBWSSASSY ‘siseq 33| e Se S10eJIUOD dduew
-10p49d Suisn 0)S3 01 Spuny JO uin}aJ Y3 Joj Wsiu
-BUJ9W B pajelisuowap pue ‘(sieah op-GE ueyy Japjo
S3uIp|INg Ul UOIIBAJISUOD 1B3Y %GE 01 OT) Aduaiye
pauleiqo ‘syafoud 10)1d anly paruawajdwi ‘epueSesey
ul uoddns NN Yum paysijqeiss 0IS3 dleAld

21ep 01
S1ynsaJ ay3 aJe 1.y

(zT02-0107) 423U9) OV ISI Yum uonelad
-002 ul suoi8as Aq sdnou3 3198ie1 Y3 jo Suures)

"(8002-£007)
sanssi Aouaiye ASusus uo sauedwod Ajddns

1e3Y pue Sjewbly ‘OvD 404 Sieujwas pue sSujuied|

'$10123s 9|qel|al
AjjeauswuolIAuS pue Ajjeaiwouoda ‘uaiyd ASiaud
4o uonowoud oy Adijod jjuey Aianodal 3509 ||ny e 01
uonisueuy Ajiasnl 03 Ao 1euelsoy| ay3 ul waisAs Aiddns
1e3Y 10143S1p 2Y3 40} Jodau Ajjiqisesy e o uonesedald

'00S3 @1eAud Joj uolleluaWNIoP
91ew|1sa pue udisap Jo JuswdojaAsp ul Joddns

(uonnguiuod)
SjUBWAA3IYDe 193[0.d

‘w3sAs Ajddns
Sunleay 1013SIp Y3 Ul sainseaw
Aauaidiyye AS1aua Jo Juswdolanap
pue uonejusawsa|dwi Joy sdnoud
198481 Jo |enualod juamdInsu|

(swa1sAs uondwnsuod pue
Alddns jeay ayy jo uoneziuisp
-oWw 01Ul paisaAul Sulag jou aJe
spun4) Aduaioiyya AS1aua ul Jusw
-1S9AUl 10BJ)IE 0] Swslueydaw
|EIDUBULY PUE |EUOIINYIISUI JO YIET

109(0.4d ay3 Jo Suluuidaq syl e

UNDP in Kazakhstan

Global Environment Facility

Ministry of Regional Development of the Republic of Kazakhstan

22



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

'swaisAs Aiddns jeay ur Aduapiyye ASiaus jo sanssi
9yl Suipnppul ‘Aousiys ASisus uo sdnoud 198.ie3
pue d1jgnd |esauas oy swesSoud ssauaseme / Suluiesy
(Jeuoi8a4) |e20| pue els 8yl jo uonejuswa|dwy|

‘(uondwnsuod—Ajddns
— uononpoud 1eay) 91242 uononpoud Suneay 113sIp
2J13Ud 9y) Joj uoneasasuod A3usus Supowoud ul
paau ay3 Jo (suoidaJ 10]1d JO sjew )y pue saluedwod
Alddns 1eay ul Ajjeipadss) Suipueisisapun Jsiealn

31ep 0}
S3InsaJ ay3 aJe 1eym\

'$J93udd Yons Joy ueld
2IWOU0J3 pue |epueuly Jo uolijesedasd e Suipnjoul
‘(ZTOT-TTOZ) S°1MD 1BURISOY pue UepojAed ‘BUBISY
ul 98pajmouy| Jo uolleulwassip pue ‘Aduaidiyy3 A8isaug
J0 su93ua) Sujuado ul ddueisisse pue uoledidiued

(zT0T) UOIBas BYY UI
SODS3 40} s3ululesy JO UOIDNPUOD pue uonesiuesiQ

saluedwo)
9AI1BAOUU| }JO UOIIBID0OSSY UBISYMEZEY 3JUBIDIHD
ASisus yo91-ysiy e jo juswysljgelss ul oddng

‘(zT0Z PUB 0TOT) S3UIP|INg |enuapIsal
ul Aduapye ASuaus ul suadxa Jo Jlomiau e jo
JUSWYSI|QRISS PpUE |00YIS JAWWNS e Jo uonesiuesio

"CT0Z-0TOZ Ul sanid epuedeley pue Ajew|y
‘euelsy ul syoafoud 1ojid JO JIoMdWEL) Y} UIYHM
019 ‘SQVD ‘S911JOYINE |BI0| SAIINIDXD :SIDWNSUOD
1eay 198.e) Joj Sieulwas pue s3uluiesy jo poddng

(uonnguiauod)
SJUSWAA3IYIE 303[04d

‘wa3sAs Ajddns Suneay
1DLISIP 3Y) ul sainseaw Aduad
-1}J9 A343ud Jo juswdojanap pue

uonejuawaldwi ayy Joj sdnoud
198.4e13Y1 JO |er3ual0d JUaIdINSU|

UNDP in Kazakhstan

23

Ministry of Regional Development of the Republic of Kazakhstan

Global Environment Facility



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

'$92IAJ9S Su3NSuod
uoljeasasuod A8iaua jo uoisinosd ayiy Suipnpoul
‘uonensasuod A8saua uo SBuisies ssausieme pue
uoljewJojul Jo uoneulwsassip ur pagedus Ajjenpesd
198 suoi8as Byl ul payslqeisa s1ud 33

‘swa1sAs Ajddns jesy jo Adusidiye
AS1sua 01 pale|as SUOIINOS JO UOISSNISIP pue
uole|nwuoy ayy ul saedpnued (¥@3aqd) =28psimouy
10 uoneulwassip pue Adusiyye ASisus Jo Jalua)
'S9IAI}OE [eUOIIBONPD JueAd|as ul Sunedidijed
‘suoi8al 9y} ul 2dualRdxe aJeys suadxe paulel)

31ep 01
S1|nsaJ ay3 aJe 1eYypn

".8unesy 111sIg Ul Aduadiy3
AS4au3, J9md|smau Alauenb e jo anss| ‘swalsAs
Ajddns 1eay 1013SIp 9y} INOQE S9I1LIE [BUOIIEINPD
pue |BUOIIBWIOJUI JUSJBYIP OE J9AO JO uonedl|qnd

‘Aduaioiyye ASiaus wouy
S1|nsaJ 8y} 9A3IYde 0} JapJo ul (uondwnsuod pue
Alddns ‘uononpoud 31eay) sjoAd |eaidojouyasl Ajddns
189y 1013SIp 2y} 03 yoeoudde payiun e jo eapl ayi
pajowoud 401235 Ajddns jeay 10113sIp ay3 ul Aduaidiye
A31oua uo suonesiqgnd pue suonejuasasd ||y

'(600¢2) s4opjoyaxels
A9y Suowe swaisAs Ajddns 1esy ul uoneasasuod
A8uaua aziie|ndod 01 puejod 031 J4noy Apnis vy

‘(ZT02) L uoneziuispow QYD |NJssa22ns Jo siseq
e S| uo1eAIasuod ASiaua sn|d Jaumo juaidlyy3, usied
-we) uedliqnday 3y} O UOIIeS|UBSIO Ul DUBISISSY

(€T0Z-7TOT) S8ulpjing ur Alddns 1eay
pue Aduaniye ASisus uo 9sinod Suluiel) pasueApe
ue Jo (98pajmouy JO uoleulwassip pue Aduaidiye
A84sud jo J21ud) By3 ul) Sunssy pue uonesedald

(uonnqriauod)
Sjuswanalyoe 193foud

‘wa1sAs A|ddns
Suneay 10LISIp 3Y3 Ul sainseaw
Aduaidiyya A1aua Jo Juswdojanap

pue uonejuswsa|dwi 4oy sdnoud
19841 JOo |enuajod udIdI4NSU|

199(04d ay3 jo Sujuuidaq ayi ie

UNDP in Kazakhstan

Global Environment Facility

Ministry of Regional Development of the Republic of Kazakhstan

24



REMOVING BARRIERS TO ENERGY EFFICIENCY

IN MUNICIPAL HEAT AND HOT WATER SUPPLY

'SUOISII9P JayMNy JO JuaWdo|aAIP
JOJ PpuB SUOIINIISUI pue S31DUISe JUBWUIIAOS
9A1309dsas 4O oM Ajlep ayy ul s|enio (93] ysiy
Aq pasn aJe soiydesgojul pue sjelsajew uoi}euUdsad

‘Suneay
1213SIp Ul sanssi Aduaiye ASusua uo uolnew.ojul
juasaid 03 Moy smouy pue 3|qea3pajmoud| i BIPIIA|

'swalsAs A|ddns 1eay pue s10129s
n olqnd pue Suisnoy ul Aduapiye ASisus
uo uonewJojul jo uonedlgnd pue uonesedaid Joy
Aseidiyauaq ayi Aq pasn |eusiew ayi Jo uonejuasald
pue ainjonuls ayl Se [[am Se ‘(Jusjuod) S|elde|N

5103295 Ajjnian a1gnd pue
8uisnoy ay3 Suipes3dn uo weido.d ay3 Japun syoafoud
9U3 JO SS9UDAI}DDJJD 91BN|BAS O} PASN MOU S| [020304d

'suoi8al ay3 03 juas pue Asepiy
-auaq e 01 paplroid aJe SuoIdNJISUl PUB |020104d
's10309s Ayjin oignd pue Suisnoy ayi SuipesSdn
uo weusoud ay3 uo s3oafoid ay3 Suipnjoul ‘sainseaw
33 JO SS9USAIIYJD J0JIUOW 01 Pash 9 P|NOI [020104d

31ep 01
S3nsaJ 8y} aJe 1eym

's921A49s Ajjnan 21gnd pue 3uisnoy
40 uoneziuispow pue Aduaidiye ASisus uo s3uneaw
Jolew 1e ueisyyezey JO JUSWUIIAOD 33 JO S|eIDIHO
19A9] y8iy yum paseys syafosd 10)1d wouy paules|
SUO0SS9| pue saoualadxe Sulziiewwns sUOIleIUSSAId

‘waisAs Ajddns 1eay 1o113sIp
Yl ul Aouaiya ASiaua jo sanssi ay) jo a8esan0D
3yl uo sisijeusnol / elpsw a3yl Joj s3ululesy eIpaN

‘(239 ‘soiydes3oyul)
S|00} uollew.ojUl UJdpow Suisn S1039s AN
211gnd pue 3uisnoy ay3 Suipes3dn uo weidoid ay3 jo
s109foud pue syo9foud 10|i1d Jo s3nsas pue sdualRdxd
Suiquosap sia1sod pue s19)4ed| ‘sainyd04q JO aNss|

*510129s Ay 21gnd pue Suisnoy ay3 Suipesddn
uo wes3oid 9yr uo s1afoud pue sypsfosd 1o)1d
||e ul uonejuswa|dwi pue Suilsal 33 Y3 JO SSAUAAL
-29)J@ SulojUOW UO 0203044 3Y) Jo Juswdolanag

(uonnqraauod)
SjuUsWaA3IYe 133[04d

(syonpoud yopauno g suopolgnd Asy jo sebouul) suololgnd josfoid Asy i 2inbi4

‘siaploya|els
1984e1 jJo sadnoesd ssauisnq
ul uollensasuod A8iaua uondwns

-UOd 1e3Y UO pauJed| SUOSS3|
pue s3jnsaJd ‘suipuly ‘©3ualiadxd
Suiesauald Joy s||IYS Jo yoeq

*s109/oud
Aousiyys ASious uondwnsuod
183y 9yl JO SS9UDAINIBYS UO
swsiueyosw 3uloyuow Jo e

199/04d 3y3 jo Sujuui8aq ay3 e

Ja11ueq 3unsix3y

UNDP in Kazakhstan

Ministry of Regional Development of the Republic of Kazakhstan 25

Global Environment Facility



REMOVING BARRIERS TO ENERGY EFFICIENCY
IN MUNICIPAL HEAT AND HOT WATER SUPPLY

26

3. Key achievements & policy impact

The ultimate objective of this UNDP/GEF project was to increase energy efficiency in
district heating and hot water supply by removing legal and institutional, financial, capacity
and information-related barriers. The project succeeded not only in delivering expected
results but also in substantially influencing the country’s policies and practices in energy
efficiency.

Kairbek Uskembaeyv, First Vice-Minister of Regional Development:
«The UNDP/GEF project created quite a solid foundation that the
government can build on in its ongoing efforts to reform and modernize
the housing and residential sectom.

One of the project’'s major achievements was
successfullobbying for the new Energy Conservation and
Efficiency Law, culminating in its enactment in January
2012. The new law - although not without weaknesses
- sets a much better legal framework for dealing with
energy-efficiency issues than its predecessor, the 1997
Law. Thanks to the project’s persistent efforts, the new
low now targets the housing and communal sector, 1 .
includes a concept of ‘thermal upgrade’, defines =) - ~ ;
responsibilities of government agencies in terms of design The Intemnational Round Table on

. . Energy Efficiency. Astana 2009.
and implementation of EE programs and plans, etfc.

Another worthy project success was the inclusion of an energy-efficiency component
into the national Program on Modernization of Housing and Municipal Infrastructure, with a
total budget of US $5.8 billion, of which US $2.6 billion has already been allocated for 2011-
2015 to retrofit residential buildings, including thermal upgrades. Energy efficiency makes up
the major component of the Program, with about 40% (US $48 million) already spent in the
first quarter of 2013 for EE upgrades, generating about 30,000-40,000 tonnes of CO2 savings
annually. If not for the project’s timely and target interventions, the National Program would
have focused solely on reconstruction/renovation of existing residential buildings without
any energy efficiency retrofits in mind.

g

Sergey Poleschuk, Director of Ergonomika Company and first private
ESCO in Karaganda: «Had the project not pushed for and tested new
approaches to energy efficiency at the building level, for example, the
government wouldn't have had a pool of locally generated experiences
and results that are relevant to the country’s legal, institutional and policy
context, and thus feasible and readily available for replicationy.

. UNDP in Kazakhstan
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Basic publication of the Project

The UNDP-GEF project demonstrated that apart from significant heat saving potential
(i.,e. energy savings of up to 50 percent were achieved), energy efficiency can bring
sizable social and economic benefits for Kazakhstan in the form of new jobs, alleviation of
fuel poverty, and greenhouse gas emission reduction. Specifically, the UNDP-GEF project
estimated that additional 1.5 jobs per year can be created by the investment in EE refrofit
of one multifamily apartment building.'®

A monitoring protocol designed by the project sets a formal framework for tracking
effectiveness of EE measures implemented in residential and municipal buildings, including
GHG emissions reduction. This monitoring tool was tested in pilot projects and can now be
used by the Ministry of Regional Development to monitor effectiveness of PMMHI.

As noted by many project partners and stakeholders — Ministry of Industry and New
Technologies, Ministry of Environmental Protection, Ministry of Regional Development,
Kazakhstan Center for Modernization and Development of Housing and Municipal
Infrastructure, and AAQOs — effective capacity building and fraining of local state agencies,
municipalities, private companies and AAOs has been an important undertaking and
accomplishment of the project. Now, thanks to the project team, there are already a
number of dedicated and enthusiastic local entities on the market with requisite capacities
and skills that are implementing EE projects on the ground. The Ergonomika Company, the
first private ESCO in Karaganda, is in the lead.

Natalya Druz, Social expert of the UNDP/GEF Project: «There is a need for a fransformational
shift in the mindset of aparfment owners. They should realize that an apartment is just a small
building block of a much bigger and complicated organism called “communal property”. If all
systems of this complex mechanism function well, then each apartment owner only benefitsy.

18 Retrofitting buildings directly increases employment because without an attempt to make the building more efficient, the
work would not have been done. The investment/job creation ration for Kazakhstan is comparable with similar estimates
made for the US economy, where stimulus package worth 100 bin US$ is projected to result in additional 1,085,300 job-years.
Green jobs and energy efficiency building retrofit in Kazakhstan. UNDP/GEF Project on Removing barriers fo energy efficiency
in heat and hot water supply. 2011.
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Moreover, the government signed an agreement
with UNDP worth US $0.7 milion on implementing a
complex EE program in a town of Prigorodnyi near
Astana to be financed largely from the state budget.
UNDP, while implementing this UNDP/GEF project,
has positioned itself as a well-recognized local entity
with unique expertise in EE project implementation,
and the government sees UNDP as a credible partner
in spreading the energy-efficiency agenda to other
regions of Kazakhstan. The follow-up project will test a
comprehensive approach to municipal heating for a
small urban areaq, thus proving the sustainability and high replication potential of project
results.

Prigorodny village

lp

Yekaterina Paniklova, UNDP Deputy Resident Representative:
«Pilot projects in Astana, Karaganda, Almaty and Kostanay tested new
approaches to improving energy efficiency in the residential sector that
later made their way to the national program on modernization of the
residential sector and contributed to development of important policy
and legal documents on energy efficiency including the Law on Energy
Saving and the Comprehensive Plan on Energy Efficiencyy.

e

Moreover, the Ministry of Regional Development is currently formulating a strategy for
regional development that will fully adopt the project’s approaches to energy efficiency
in district heating and hot water supply, leading to nationwide replication of the project’s
results.

Given the diverse and decentralized nature of the municipal heating sector and its
stakeholders — from large-scale district heating companies and local municipalities to single
apartment owners and tenants — the government is recognizing that an effective outreach
and education campaign that reaches throughout this expansive range of players is
essential to the success of policies. And the UNDP-GEF project should be fully credited for
successful promotion of a strategic and multi-tiered approach to outreach, education and
training that leverages a variety of partners and resources, as well as to the public exposure
and media attention to energy efficiency.

. UNDP in Kazakhstan
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4. Lessons learned

The UNDP/GEF project generated a large number of best practices and lessons
learned available for scale-up and replication at the national and local levels. The GEF
grant financing was particularly critical in having the government enter this largely “virgin”
terrain of public policy on energy efficiency in district heating and hot water supply, and
approach this issue in a comprehensive manner.

Early movers always have the difficult job of overcoming unforeseen challenges and
working through obstacles to arrive at the best practices. By sharing these lessons, the
UNDP/GEF project arms policy makers and implementers with a roadmap to more effective
energy efficiency policies in district heating and hot water supply — and in other areas as
well.

Creating political will
The government needs to provide leadership in addressing energy efficiency in district

heating and hot water supply through a series of low-cost, high-impact actions, thereby
informing, engaging, and motivating other stakeholders.

e

Marina Olshanskaya, UNDP/GEF Technical Adviser for Europe and
CIS: «The UNDP/GEF Project revealed the enormous potential for energy
efficiency and conservation in the country when addressing non-financial
barriers of legal and regulatory nature. And political commitment to
energy efficiency from the top down, as the UNDP/GEF Project learned,
proved to be of utmost importance for the energy efficiency agenda o
materialize and succeed in Kazakhstany.

]

A multi-tiered approach to lobbying for legal and policy changes

The UNDP/GEF project proved the effectiveness of a multi-tiered and multi-stakeholder
approach in pushing the energy-efficiency agenda forward. Talks at high-level meetings,
al-inclusive public hearings, participation in conferences and government meetings,
engagement of parlioment deputies and hand-in-hand work with the government
administrator on adoption and enforcement of the energy-efficiency law, a study tour to
Poland for key decision-makers in the government and members of Parliament — all these
steps represent a non-exhaustive list of ways that the project influenced and shifted the
focus of government policies.

Bottom up vs. top down approach in policy making

Bottom up policy making still remains a common practice in the country despite
the on-going efforts of the government of switching to locally driven policy making and
implementation. The UNDP/GEF project piloted a comprehensive bottom-up approach to
the development of regional energy-efficiency plans/programs that first considers priorities
and expectations of different stakeholders related to energy efficiency and only then
formulates a goal and objectives of the program/plan with clear indicators for tracking its
implementation. This approach proved to be cost-effective and responsive to the needs
on the ground.

UNDP in Kazakhstan .
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There is no end to the need for capacity building

This particularlesson learned s closely linked to the bottom-up approachin development
and implementation of EE policies and measures. Without locally available expertise and
knowledge the government would fail to implement any of its energy-efficiency policies on
the ground. At the same fime, the national government should understand the real needs
and capacities of local stakeholders, including the general public. The UNDP/GEF project
has witnessed an enormous need for systemic capacity building that should be an integrall
part of national and regional programs on energy efficiency.

g

Ainur Sospanova, Head of the Department of Green Technologies
and Investment, MEP, GEF Operational Focal Point: «Coming from inside
the government, | see an enormous need for systematic capacity building
of and information sharing among government officials and employees
to ensure effective planning and implementation of public policies on
energy efficiency and conservation. And this work has been at the core
of the UNDP/GEF Projectly

]

Active and dedicated partners are critical for sustaining progress and results

The project greatly benefited from dedicated and active partners in the government,
among private sectorcompanies and AAOs. These partners now equipped with the requisite
skills already implement EE projects on the ground and push for the energy-efficiency
agenda in their localities. The very existence of such committed and enthusiastic partners
on the ground is half the battle in attaining the sustainability of proposed interventions.

A new approach to information provision & awareness

The public’'s general environmental ignorance and low awareness of social and
economic benefits of energy efficiency can constitute a major obstacle to widespread
infroduction of energy-efficient measures in Kazakhstan. The project infroduced an easy-
to-use infographic tool, which conveniently and effectively conveyed key messages and
results of pilot projects, financial schemes piloted by the project, etc. in a clear and non-
technical manner. The government now builds on this positive experience and proliferates
the use of infographics in its work, e.g. in explaining the usefulness of the PMMHI.

. UNDP in Kazakhstan
Global Environment Facility
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5. Looking ahead

Kazakhstan has significant potential in energy efficiency and conservation. The
government’s priorities include the reconstruction and modernisation of existing power
plants, with a particular emphasis on fuel switching from coal/oil to gas and boiler and turbine
efficiency. Another area of potential energy saving is reduction of energy losses through
fransmission and distribution, where electricity losses are estimated at 10 to 15 percent and
heat losses are as high as 50 percent. According to the Kazakhstan Electricity Association,
the potential for energy efficiency in Kazakhstan is estimated at 30-35 percent of current
consumption levels. Thus, energy efficiency has significant potential to cost-effectively
reduce the projected increase in energy demand and requirement for additional supply.

L

Stanislav Kim, Head of Energy & Environment Team, UNDP Kazakhstan:
«By approving the construction of a new power station, the government
takes a conventional approach fo energy sector development, which
is ineffective. The government needs to have a more comprehensive
approach to assessing available alternatives. What is more cost-effective,
for example, to build a new power station or upgrade & retrofit existing
facilities and infrastructure? Financing energy efficiency does not solely
come down to replacement of pipes and retrofit of the existing building
stock. Rather, it is an investment info the country’s future competitiveness.
In this regard, the President’s recent call for a ‘green economy’
development path puts energy efficiency af the forefront of the government’s agendan.

Ly e

The successful implementation of the UNDP/GEF project has been a major but only a
first step towards more energy efficient Kazakhstan. There are many others to follow. Key
recommendations for moving forward include the following:

* As private companies are still reluctant to enter the energy services market due to
high investment risk, the government should consider the creation of a municipal
energy service company (ESCO), as an alternative. Testing this model will generate
practical results and on-the-ground experience on ESCO creation and operations,
which are lacking at the moment, which can be used for amending existing and
formulating new policies to speed up private ESCO activities. The project did lay
foundations for sustainable replication and implementation of energy efficiency
services under commercial ferms, and also with financing from public sources to
achieve higher energy and greenhouse gas savings. The government should be
forward-looking by creating favourable conditions for private and public investments
in energy efficiency.

e

Gennadiy Doroshin, Technical Adviser of the UNDP/GEF Project: «The
government needs to adopt a free-market approach to heating and
hot water supply if this sector is to ever attract private investments for
reconstruction and upgraden.

" . ﬂ i
l L!s Ll
* Despite the success of the project, there is still a long way to go to fully utilize the

energy efficiency potential in district heating. Heat tariffs are still low and do not
cover full costs. Thus, district heating does not attract private capital and energy

A
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efficiency improvements rely heavily on subsidies from public budgets. To shift this
financial burden to the private sector, the government should consider a phased
approach to restructuring the tariff policy up to a level of full-cost recovery. The
project’s pilot proposal for Kostanay district heating company that focuses on
technical improvements of the supply side can come in handy and be used to
protect customers against rising gas prices. Importantly, this government work
should go hand-in-hand with creation of relevant social support schemes to extend
adequate support to low-income sectors of the population.

Natalya Druz, Social expert of the UNDP/GEF Project: «While the UNDP/GEF Project targeted
efficient use and conservation of heat and hot water in residential and public buildings as a
way to primarily reduce greenhouse gas emissions in the country, it diagnosed and unveiled a
lot of social issues at a building level that demand attention and need fo inform next rounds of
policy amendments and implementation on the ground.

e The Program on Modernization of Municipal and Housing Infrastructure is a timely
policy effort on part of the government that aims at promoting energy efficiency in
the housing sector. But as with any other policy, it is a work-in-progress framework
and, to make it workable, the government should put forward an adequate
monitoring system. A system should serve the purpose of creating a unified
database of completed retrofit projects including a menu of realized measures,
costs, effectiveness and barriers addressed during implementation. The monitoring
protocol developed by the project can be well used as a tool to track effectiveness
of such projects. With more experience on the ground, the monitoring system will
become a “depository” of generated lessons learned and experiences of the
Program that can inform subsequent rounds of policy adjustment. Also, it will help
create a menu of management actions that program administrators on the ground
can easily access and apply. Finally, it will contribute to the government’s ongoing
work on energy efficiency monitoring and rating of residential buildings.

g

Toleutai Rakhimbekov, Chairman of the Board of the Kazakh Center
ZhKH: «There is no such thing as the energy surplus, and we have none in
our country. This means that each and everyone of us should learn how
to save energy so that released power generation capacities can be
used to meet the needs of a growing domestic economy including new
industries and jobsy.

]

* The government would benefit from economies of scale by adopting a practice
of municipal energy saving planning following the pilot examples of Astana,
Karaganda and Pavlodar. Recommendations of the UNDP/GEF project on planning
and execution of energy saving plans will guide municipalities in this new endeavor.
The planning process itself will assist municipalities in having a complete picture of
available generation capacities, current and future energy demands for sustainable
development of a city's economy as well as possible alternative energy uses.

* Finally, capacity building of AAOs and managing companies should be at the core
of public policies in the housing sector. It is crucial that competent people manage
communal property to ensure effective implementation of relevant government
policies.

. UNDP in Kazakhstan
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Annex 1
District Heating in Kazakhstan (reference information)

District Heating in Kazakhstan Municipal heat supply sector in Kazakhstan is an integral
social issue and a public good, necessary for life activity considering the inclement climatic
conditions in Kazakhstan.District heating (heating of residential and public buildings)
systems in Kazakhstan are based on district heat supply networks (DH) at the CHP plant
with the combined heat and power production (cogeneration based district heating) and
large district boiler houses widespread in Kazakhstan (all cities). It is well known that the
district heating sector is a complex sector consisting of a CHP plant (or the district boiler
house), heat supply networks and heat consumption systems. By 2012, 42 district heat supply
networks (DH) operated in

30 cities of Kazakhstan based on 40 CHP plants of 6700 MW and 29,000 Gcal/h
production capacity and about 30 large boiler houses of 5000 Gcal/h capacity. DH with
the combined heat and power production (cogeneration based district heating) at the
CHP plant provides 43% of the heat consumption in the cities and a third of the country’s
power consumption. District heating system based on CHP plants is mostly developed in the
northern region of Kazakhstan - 64% of the total available heating capacity of CHP plants
in RK; in the southern regions, the heating capacity of the DH system based on CHP plant is
19%, and 17% in the western regions.

District Heating in Kazakhstan Municipal heat supply sector in Kazakhstan is an integral
social issue and a public good, necessary for life activity considering the inclement climatic
conditions in Kazakhstan.District heating (heating of residential and public buildings) systems
in Kazakhstan are based on district heat supply networks (DH) at the CHP plant with the
combined heat and power production (cogeneration based district heating) and large
district boiler houses widespread in Kazakhstan (all cities). It is well known that the district
heating sector is a complex sector consisting of a CHP plant (or the district boiler house),
heat supply networks and heat consumption systems. By 2012,

42 district heat supply networks (DH) operated in 30 cities of Kazakhstan based on 40
CHP plants of 6700 MW and 29,000 Gcal/h production capacity and about 30 large boiler
houses of 5000 Gcal/h capacity.

DH with the combined heat and power production (cogeneration based district
heating) at the CHP plant provides 43% of the heat consumption in the cities and a third
of the country’s power consumption. District heating system based on CHP plants is mostly
developedin the northernregion of Kazakhstan - 64% of the total available heating capacity
of CHP plants in RK; in the southern regions, the heating capacity of the DH system based
on CHP plant is 19%, and 17% in the western regions.

Heat sources:

Existing combined heat and power plants (CHP plants) of Kazakhstan were mainly
built in the 60-80's of the last century. From 1990 through 2010 capacity commissioning at
the CHP plants had been limited. Given the length of the heating season in Kazakhstan,
upgrading and further development of the existing district heat supply networks are not
only advantageous, but should be considered as the most important priorities.
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Age of CHP plant generating equipment

10 years - 2143.1

MW; 12,70%
11-20 years - 1917.8
MW; 11,40%

30 years - 6885
MW; 40,80%

21-30 years - 5918
MW; 35,10%

The current technical condition of a district heat supply from regional boiler houses of
various types of ownership of the capacity over 100 Gecal/h shows that these systems in most
cases have low competitiveness compared to a decentralized heat supply system, mainly
because of poor conditions of heat supply networks and, to a lesser extent, due to physicall
wear-and-tear of boilers. Total heating capacity of most regional boiler houses in the cities
and towns is higher than the connected heat load. This allows wherever possible to meet
the demands of the population in heat and hot water. However, these opportunities are
getting less and less every year. If economic benefits of combined heat and power energy
production are ensured by fuel saving, the benefits of district heating from regional boiler
houses can be implemented only under conditions of high boiler house efficiency factors,
high operational reliability, durability of heat supply networks and the low heat loss rates.

Heat supply networks

Kazakhstan DH heat supply networks are insufficiently reliable engineering structures; the
number of annual faults is several times higher than in Western Europe. Increased number of
failures is due to the use of outdated installation technology and accumulated in the years
of crisis, the lag in replacing networks and capital repairs. About 70% of the total length of
heating pipelines is over 20 years old with a standard service life of 25 years. The main type
of thermal insulation is a mineral wool in non-hermetic containment comprised of different
materials. With the penetration of moisture into the channels, the mineral wool quickly
becomes wet and loses ifs insulating properties. Currently, the predominant part of DH heat
supply networks has a poor condition of insulation and significant leakage through worn
valves and seals, which is a major cause of excessive loss of heat and heat carrier. Reliable
information on the heat loss during the heat transfer cannot be obtained, as in most cases
there are no meters at the borders of the transit and distribution networks. According to
expert evaluation, up to 20% of the total losses fall on the main transmission networks, and
up to 80% on the distribution networks.

Heat loss in the networks Specific damage rate of heat pipelines is currently high. For
instance, in Pavlodar city it is over 80, in Karaganda - more than 550 faults recorded per
every 100 km of heat supply networks. Average wear and tear percentage of the heat
supply networks in the Republic is estimated at 60-80%.The total length of DH heat supply
networks is over 12,000 kilometers. The length of the main heat supply networks (Dy over
300 mm) is 3,6 thousand km (29<SMILE>id=428 alt=":B usHemoxeHumn:'</SMILE>. The length
of the distribution heat supply networks (Dy less than 300 mm) is 8, 7 thousand kilometers
(71<SMILE>id=428 alt=":B usHemoxeHuun:'</SMILE>. In recent years, the majority of work was
done on the reconstruction of existing heat supply systems. New construction takes place
primarily in the city of Astana, where the length of the main heat supply networks in recent
years has increased by more than 50 km. Completed construction of fransit pipelines in
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Almaty connecting CHP plant-2 - CHP plant-1 is of a length of approximately 15 km. Active
implementation of trenchless piping work (pipe pushing method) had been started during
the reconstruction and new constructionin the cities of Astana and Almaty. Pumping stations
have modern pumps equipped with frequency-controlled devices; implemented are high-
density shutoff and control valves and lens compensators. In other cities, implementation of
a new heat supply network piping work fechnology is in theinitial stage.

Heat consumption systems

Conversion of the heat sources to the required heat and hot water temperatures
is being done at the central heat substations (CHS) for a group of buildings and at the
individual heat substations (IHS) for consumers at the building level.These systems provide
a heat supply to the multi-storey buildings of the housing and public utility sector (HPUS) of
these cities, the bulk of which goes to the buildings built in the twentieth century (mainly
between the 1960s and 1990s). Heat supply systems of the older buildings, which are still the
maijority, are connected to the heat supply networks through the mixing devices - elevator
units. Only the multi-storey buildings constructed during the last decade use automated IHS
(AIHS) equipped with pumps instead of the water-jet elevators.

Specific heat rate in the buildings

Kazakhstan - about 243 kWh/m? (in accordance to IEA)

Existing district heating networks use the temperature adjustment methods (depending
on weather conditions) centralized at the heat source. Heat carrier temperature changes
at a fixed-flow in heat supply networks (so called - quality controlled system). The most
widely used temperature settingis 150/70°C. In the 1990s there was a noticeable drop in the
heat loads of industrial consumers of heat energy, and the temperature settings had been
reduced to an acceptable hydraulic level in existing heat supply networks.

Some DH networks reduced the temperature settings down to 95/70°C, and stopped
using elevator units.

A quality governing method allowed using the simplest and inexpensive heat
substations, heat and hot water supply systems in the buildings with a minimum of the
simplest automatic devices. Practically no substations are equipped with automatic
devices (other than mixers-elevators working at the temperatures above 95/70°C). In Soviet
times such technology allowed minimizing investment, and low energy efficiency of heat
consumption compensated by the low cost of fuel and energy. Dependent consumer
connection method became the most prevalent, and independent systems are only used
for buildings higher than 12 floors.
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DH uses two systems of hot water supply (DHW) -Open (water intake is from the heat
supply network) and Closed (the water is heated in the boilers or heat exchangers). DHW
systems for each city are selected considering the discharge capacity of the municipal
water supply system to the buildings connected to the heat supply networks and the quality
of tap water.

Open DHW systems are functioning in Almaty, Kostanai, Karaganda, Zhezkazgan and
other cities. Closed DHW systems operate in Astana, Pavlodar,

Shymkent, Ust-Kamenogorsk, Semipalatinsk and other cities. Normal operation of the
elevator shall be subject to the temperature schedule adopted in the period of the break
point in the fall and spring to temperatures in the supply pipeline corresponding to the
design ambient air temperature for the heat supply. At the beginning and at the end of
the heating season, when external temperatures are higher than the break point set in
the temperature chart, fixed elevator cannot change the mixing ratfio, which leads to
woverheatingy.

Amendment to existing regulations of the RK prohibits the use of elevators and stipulates
their replacement with low-noise adjustable pumps capable of eliminating all elevator
deficiencies. In modern conditions, the lack of the simplest procedure for water mixing
automation and control system from the supply and return piping to ensure hot water
normative based temperature level in open systems, leads to the hot water supply only
from the supply line with a temperature level from 70 to 95 C°, which makes it difficult to
maintain hydraulic modes and is a violation of existing regulations. This reduces the power
generation on heat consumption at the CHP plant, which leads to increase in power
production in condensing mode and consequently, excessive fuel consumption.

Lack of regulatory automation in IHS and unqudalified adjustment of heat supply
networks, in combination with the constructional heat storage capacity of the buildings,
make the heat consumption systems of HPUS in the cities of Kazakhstan the main energy
saving and energy efficiency «reserve storagey of the district heat supply networks.

The reasons of consumers’ heat losses in operating DH system

Construction Heat losses of the building depending on its construction and defining
of a heated building heat demand of the building

Individual Heat Supply Heat losses due to lack of a regulated heat supply control
Stations of a building (IHSS) for consumers needs

In-house pipelines Heat losses through uninsulated pipes in un-heated areas,
connections and due to distribution disbalance of heat carrier

Heat losses due to lack of regulation of heat carrier wire through
the heating devices

heating devices

Heat losses in the absence or non-use of the circulation pipeline

A S in hot water supply system
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Insulation of the buildings will actually reduce consumers’ heat load and free up the
heat capacities on the heat sources for connecting new customers. Potential energy
saving from insulation of the buildings according to the published studies is estimated at the
average of 25%.

Automation of heat and hot water supply systems in buildings will increase the energy
efficiency without reducing the heat load, and the annual heat consumption will be
reduced by 10-20%.

Heat loads for privately owned apartments in residential buildings must be ensured by
the heat supply organization by means of temperature and heat consumption parameters
set in accordance with contractual terms and conditions.

However, the vast majority of residential buildings do not have energy certificates
and are not equipped with heat con-sumption meters. However, heat consumers cannot
conftrol the performance of contractual obligations of heat supply organizations and hold
them accountable for the breach of a contract.

Apartment owners do not have sufficient knowledge, financial or organizational
capacity for collective problem-solving related to residential heat supply systems.

In matters of heat consumption, the common thrift cannot often find the application.
The main reason for this is the lack of technical possibilities in the hands of consumers (except
for reducing the heating temperatures from overheating by opening windows) allowing
them to manage their own heat consumption. In addition, consumers of heat energy in the
buildings have no real incentives for reducing the heat consumption.

The real potential of DH energy efficiency here could be evaluated as 5,0 million tons of
standard fuel, which is about 30% of the actual fuel consumption in the DH:

* Dby increasing the share of electricity production in the heat consumption in CHP

plant, the annual fuel saving will make 2,0 million tons of standard fuel;

* byreducing heat losses in the heat supply networks, the annual fuel saving willmake

1,5 million tons of standard fuel;

* by implementing the energy conservation measures into the heat consumption

system, the annual fuel saving will make 1,5 million tons of standard fuel.
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Inefficient municipal heat
and hot water supply
systems in Kazakhstan should
be upgraded to reduce
greenhouse gas emissions

Main Beneficiary:
Ministry of Regional
Development

Project duration:
2007 - 2013

Project budget:
GEF - $3,290,000

Expected co-financing:
Government —$130 000
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Annex 2
Project one-pager

The Project «uRemoving barriers o energy efficiency in
municipal heat and hot water supply» is acimed to remove
barriers fo energy efficiency in municipal heat and hot water
supply systems in Kazakhstan and to lay the foundation for
the sustainable development of these services taking into
accountlocal aswell as global environmental considerations.

Expected results of the project:

e A supportive legal and regulatory framework in
place to promote and provide incentives for the
improvement of the energy efficiency of the heat and
hot water supply services in Kazakhstan, including, as
applicable, specific incentive and other mechanisms
to encourage the effective implementation and
enforcement of the adopted laws and regulations
by the key stakeholders;

¢ New institutional and financing models infroduced
for leveraging financing for EE investments and
enhanced capacity of the local stakeholders fo
support their further implementation and replication

e Compilation, analysis and dissemination of the project
experiences and lessons learnt and initiation of their
effective replication in Kazakhstan and other CIS
countries/municipalities with comparable situation.

Partners in action:

*  Ministry of Environmental Protection

e Ministry of Industry and New Technology

e Agency of the RoK on Regulafion of Natural
Monopolies

e Akimats,incl. of Astana, Almaty and Karaganda cities

e Kazakhstan Housing and Utilities Sector Reform Center

JSC
* Local communities  and non-governmental
organizations

¢ Scientific research institutes
e Business-companies of a heat supply and energy
efficiency

Contact information

Mr. Alexandr Belyi, Project Manager,
alexandr.belyi@undp.org
Republic of Kazakhstan, Astana city, 010000
13 Imanov Str, off. 409.
Phone/fax: +7 (7172) 901636, 201637, 201638
www.eep.kz
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—a
“Karagandy Consulting Center for Heat Consumers” (KCCHC)

The purpose of KCCHC is to increase the role of building owners, CAO and residents
CSC management heat consumption and increase awareness of ways and methods of
improving energy efficiency in buildings.

The main results of the Center's work:

e 12 training seminars;

e 4 conferences on energy efficiency;

e Conducted opinion poll among the population;

* Created a web site: www.kcee kz;

¢ Created a documentary "Energy conservation in Karaganda region”;

* Made social banners on the subjects of energy conservation;

* Made public service ads and posted them on the city buses;

* Conducted 4 press conferences for the media on issues of energy conservation;

e Held a competition among the media for the best coverage of energy conservation;

e Issued brochures and flyers;

¢ Discussed the subject with the media;

e Conducted training on "Effective information management as a key to energy
efficiency”;

e Conducted a meeting for the media;

e Held a regional exhibition - seminar on "Methods and means of energy saving and
housing and communal services of the Karaganda region';

e Assisted ESCO Karaganda in media coverage of the results of the company's work,
organization of the work with apartment owners and CAO on the issues of new
projects' initiation using the ESCO model.
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Annex 7
A list of key technical reports

Midterm Evaluation Report of the UNDP-GEF Project in Kazakhstan *Removing
barriers to energy efficiency in municipal heat & hot water supply”. UNDP (2009)
Final Evaluation Report of the UNDP-GEF Project in Kazakhstan “Removing barriers to
energy efficiency in municipal heat & hot water supply”. UNDP (2013)

Results, lessons learned and summary of pilot projects of the UNDP-GEF project in
Kazakhstan (Astana, Almaty, Karaganda). UNDP (2012)

Case Study. Conditions of ESCO development for energy efficiency improvement of
municipal heat and hot water supply in Kazakhstan. UNDP (2012)

Models of the revolving financing mechanism for energy saving in residential
buildings. UNDP. JSC "“Kazakhstan Housing & Utilities Sector Reform Center” (2011)
Demonstration zone for energy conservation: Pilot projects for energy efficiency
improvement of municipal heat and hot water supply. Testing the ESCO mechanism
in Karaganda. UNDP (2013)

Demonstration zone for energy conservation: Pilot projects for energy efficiency
improvement of municipal heat and hot water supply in Astana. UNDP (2012)
Recommendations for development of a regional energy saving plan. UNDP (2013)
A monitoring protocol for tracking results of energy efficiency projects in buildings.
UNDP (2011)

Report. Summary of international experience in the development of energy
efficiency performance contracts. UNDP (2012)

Report on conditions for creation of energy service companies (ESCO) in the sector
of the municipal heat and hot water supply in Kazakhstan. UNDP (2012)

A monitoring report on the use of heat during the 2011-2012 heating season. AAO
«Maksaty in Almaty. UNDP (2012)

A monitoring report on the use of heat during the 2011-2012 heating season. AAO
«Ainuny in Astana. UNDP (2012)

A monitoring report on the use of heat during the 2011-2012 heating season. AAO
«Comforty in Astana. UNDP (2012)

A monitoring report on the use of heat during the 2009-2010, 2010-2011 and 2011-
2012 heating seasons. AAO «Sary-Arka-7» in Astana. UNDP (2012)

A monitoring report on the use of heat during the 2011-2012 heating season in a
residential building in Karaganda located in 9 Abdirov Street. UNDP (2012)

A monitoring report on the use of heat during the 2011-2012 heating season in a
residential building in Karaganda located in 3A Boulevard of Peace. UNDP (2012)
A monitoring report on the use of heat during the 2011-2012 heating season in a
residential building in Karaganda located in 41/1 Boulevard of Peace. UNDP (2012)
A monitoring report on the use of heat during the 2011-2012 heating season in a
residential building in Karaganda located in 26 Mustafin Street. UNDP (2012)

A monitoring report on the use of heat during the 2011-2012 heating season in a
residential building in Karaganda located in microdistrict 4, building 8, AAO «Chingiz».
UNDP (2012)

Report. Assessment of the potential for financial resource savings as a result of
upgrades in a heat metering system in residential buildings in Astana. UNDP (2012)
Report. Economic effectiveness resulting from the installation of a heat metering
system in residential buildings in Astana. UNDP (2012)

Report. Analysis of approved regional and city-level Rules about the size of and the
process for accessing the housing social support scheme during major retrofits with
energy-efficiency elements in multi-apartment buildings. UNDP (2011)

. UNDP in Kazakhstan

Global Environment Facility
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24. Report. Analysis of, recommendations and proposals for the draft Comprehensive
Energy Efficiency Plan of Kazakhstan for 2012-2015 and the draft law On Energy
conservation and energy efficiency. UNDP (2011)

25. Report. Kazakhstan: Restructuring the housing infrastructure and improving
effectiveness of the municipal heat and hot water supply. UNDP (2012)

26. Report. Analysis of the tariff policy and regulation, legal frameworks and standards
in Kazakhstan to encourage investments in energy efficiency of central heat and
hot water supply systems for multi-apartment buildings. UNDP (2011)

27.Report. Summary of experiences from the EU countries and countries in transition
related to the tariff policies and regulation, legal frameworks and standards to
encourage investments in energy efficiency of central heat and hot water supply
systems for multi-apartment buildings. UNDP (2011)

28. Report. Recommendations for the tariff policy and regulation, legal frameworks
and standards in Kazakhstan that provide economic incentives for investing in
energy efficiency of central heat and hot water supply systems for multi-apartment
buildings. UNDP (2011)
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Annex 8
A list of key publications and outreach products

Reforming housing & communal services and improved energy efficiency (lessons
from Karaganda pilots). Video film. Karaganda, 2011.

Effective management of multi-family residential buildings as a way forward to
energy efficiency. CD with project publications. Astana, 2011.

A case study: “"ESCO as an instrument forimproved energy efficiency”. Astana, 2011.
A case study: “Energy efficiency in a multifamily residential building as a guarantee
for enhanced services of AAOs”. Astana, 2011

A case study: “Regional planning for energy saving”. Astana, 2011

Technical solutions for improved energy efficiency in heat supply. Astana, 2010
Improving energy efficiency in heat supply: key points. Booklet. Astana, 2010.

10 most widespread delusions concerning installation and maintenance of
automatic control system of heat consumption (ACSHC), Astana 2009

Basic recommendations for the improvement of energy conservation process
planning on the regional level, Astana 2010

1 volume. The improvement of Apartment Owners Association (AAQ) opportunities
for the increase of residential buildings energy efficiency. General AAO questions.
2 volume. The improvement of AAO opportunities for the increase of residential
buildings energy efficiency. Systems of buildings heat consumption and their energy
efficiency.

3 volume. The improvement of AAO opportunities for the increase of residential
buildings energy efficiency. Everyday reference information for AOC.

Models of revolving financing mechanism of energy conservation at residential
buildings, Astana, 2010

Commemorative booklet, what is necessary to know for the owner of apartment in
multistorey apartment house

Commemorative booklet, program Competent consumer

Booklet Astana citizens, lets stop heating the street!

Booklet about the project (in Russian, English). Removing the barriers to energy
efficiency in municipal and heat water supply UNDP/GEF project

Booklet about the project (in Russian, Kazakh) Removing the barriers to energy
efficiency in municipal and heat water supply UNDP/GEF project

Cooperation for the purpose of energy efficiency\\50.KZ Industrial and innovative
Kazakhstan, Né (12) 2009

Fromthe weatherathome tosolution of global problems of universalimportance\\50.
KZ Industrial and innovative Kazakhstan, Né (12) 2009

Energy efficiency in buildings (AAO+ESCO=ENERGY CONSERVATION) Industrial and
innovative Kazakhstan, N6 (12) 2009

Energy efficiency begins from every consumer\\50.KZ Industrial and innovative
Kazakhstan, Né (12) 2009

The application of energy efficient technologies in building sector as the necessary
way of progressive development of Kazakhstan// Industrial Kazakhstan, N10 (46) ok-
196pb 2009

The experience of Kazakhstan of energy efficiency intensification in residential sector
of buildings// Energoaudit N4 (12) 2009

The results of the first UNDP/GEF pilot demonstrative projects on energy efficiency
increase in building heat supply // Energetics and fuel resources of Kazakhstan, April
10/2

Bulletin of the project “Energy-efficiency improvement for communal heat”, No.1-4,

. UNDP in Kazakhstan

Global Environment Facility
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2012

27.The course of training of energy conservation and energy efficiency for communal
heat. Technical manual for trainers. Astana, 2013

28. Demonstration Zone energy saving: Pilot demonstration project to improve energy
efficiency of the system of heat consumption of residential apartment building:
testing the model of "All calculations through AAO" - Aimaty. — Astana, 2013

29. Demonstration Zone energy saving: Pilot projects to improve energy efficiency
building heat systems: testing ESCO mechanism in Karaganda. The Republic of
Kazakhstan. — Astana, 2013

30. Demonstration Zone energy saving: Demonstration pilot projects in Astana. Astana,
2013

31. Protocol assess the results of energy efficiency projects in residential and public
buildings. Astana, 2013

32. Possibility of achieving social effects through energy efficiency apartment buildings.
Astana, 2013
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