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I. VISION FOR TRANSITION TO A GREEN ECONOMY

The adopted Strategy Kazakhstan 2050: A New Political Course of the Established
State (“Strategy 2050”) sets clear guidelines for building a sustainable and efficient
economic model based on the country’s transition to a green development path.

A Green Economy is defined as an economy with high living standards, careful
and rational use of natural resources in the interests of present and future
generations and in accordance with the international environmental obligations
assumed by the country, including the Rio Declaration on Environment and
Development, the Agenda 21, the Johannesburg Declaration on Sustainable
Development and the United Nations Millennium.

Green Economy is instrumental to nation’s sustainable development. Transition to
Green Economy will enable Kazakhstan achieve the proclaimed goal of entering
the top 30 developed countries of the world.

According to estimates, the transformations to be implemented as a part of a Green
Economy will additionally increase the GDP by 3%, create more than 500,000 new
jobs, develop new industries and services and generally provide higher living
standards all over the country by 2050.

Overall investments required for transition to a Green Economy will be about 1%
of GDP per annum, which is equivalent to USD 3 to 4 billion.

1. Analysis of current situation

There are certain reasons for transitioning to a Green Economy:

1. Inefficient use of resources is currently observed in every sector. According to
experts, this translates into USD 4 to 8 billion lost by the economy each year and
may amount to USD 14 billion by 2030.

Furthermore, the energy saving potential amounts to USD 3 to 4 billion per year,
which is likely to reach USD 6 to 10 billion per year by 2030.

The economic losses incurred as a result of lower land productivity amount to USD
1.5 to 4 billion per year, potentially further increasing by 2030 and resulting in



social consequences for the agricultural sector which employs 30 to 45% of the
population in such regions as North Kazakhstan, Almaty and South Kazakhstan.

2. Inadequate system of tariffs and pricing for energy resources disincentivises
industrial technology improvements.

3. Currently, Kazakhstan is facing a situation where its natural resources and
environment are seriously deteriorating across all crucial environmental standards.

e Almost one third of the agricultural lands are either degraded or under serious
threat of being so, with more than 10 million ha of potentially arable land
abandoned so far.

o Currently, the economy is forecast to run short of 13 to 14 bcm of sustainable
water resources by 2030.

e Environmental contamination has a great negative impact on human health.
According to international studies, around 40,000 children under ten years old
suffer from neurological diseases that are the result of an overexposure to lead.
Kazakhstan ranks second in terms of organic contamination among the
countries in Central and Eastern Europe and Central Asia.

o High levels of air pollution have been observed in the cities, and the solid
particle concentration is dozens of times higher than in the EU. According to
estimates, air pollution results in up to 6,000 premature deaths per year.

o No integrated waste management system exists. 97% of solid municipal waste
(MSW) ends up in uncontrolled landfills and waste disposal sites that do not
meet the sanitary requirements. Historically, toxic and radioactive industrial
waste is also a serious problem.

The lost profits resulting from this inefficient management of natural resources
may reach as much as USD 7 billion per annum by 2030.

4. Currently, the economy of Kazakhstan depends on commodity export and, due
to this, is highly exposed to sharp price fluctuations in the commodity markets.
Kazakhstan will achieve a maximum level of oil production and export in the
period from 2030 to 2040. However there is great uncertainty regarding the prices
of hydrocarbons. According to the estimates of the International Energy Agency
and the United States Energy Information Agency, by 2035 the oil prices may be
within the range USD 50-200 per barrel.



5. Kazakhstan has inherited great territorial heterogeneity in terms of economic
parameters, living standards and environmental conditions. Development of new
industries and green clusters will make it possible to reduce inequality in the
development of various regions and harness their potential in the renewable energy
sector, agriculture, water management, waste disposal and other sectors.

Global experience has shown that a Green Economy helps stimulate regional
development, contributes to the national social stability, and increases economic
potential thanks to the creation of jobs in the Green Economy sectors. For example,
in Brazil, cultivation of agricultural lands was made possible because of the
improvement in the soil management, harvesting and supply chain management.
The city of Dortmund in Germany that used to be a center of the coal industry has
been turned into the center of the new green sector with elements of the Third
Industrial Revolution infrastructure in place.

6. The global community expects Kazakhstan to successfully implement several
land mark projects: the EXPO 2017 exhibition entitled Energy of the Future and
the Green Bridge Partnership Program aimed at contributing to sustainable
development in Central Asia and other regions of the world. Countries in the
region such as Mongolia, China and South Korea have already started
implementing their ambitious Green Economy plans as promised internationally by
their presidents. For example, South Korea has committed 2% of its GDP to green
growth and China’s investments account for 1.5% of its GDP, and this figure is
expected to grow by up to 2% by 2015.

2. Rationale for adopting the Concept

Adopting this Concept that will help Kazakhstan make a transition to Green
Economy has never been so important.

To begin with, Kazakhstan intends to update and develop much of its infrastructure
over the coming 20 years: this includes green-field construction of 55 percent of its
2030 stock of buildings and 40 percent of its power plants. Moreover, more than
80 percent of its road vehicle fleet will be new by 2030. Adopting the Concept will
present Kazakhstan with the unique opportunity of building resource-productive
infrastructure. On the contrary, in case of inaction, Kazakhstan will end up
hampering its development because of obsolete and uncompetitive infrastructure.



In addition, the cost competitiveness of green technologies is improving very
rapidly and many green technologies will, in the very near future, become cheaper
than conventional ones.

Finally, there is now strong political momentum for change. Strategy Kazakhstan-
2050 and other strategic program documents set ambitious targets:

o Power sector: achieve 50 percent share of alternative and renewable energy by
2050;

o Energy efficiency: decrease energy intensity of GDP by 10 percent until 2015
and by 25 percent by 2020 compared to 2008 baseline;

o Water: resolve drinking water supply by 2020 and agricultural water supply by
2040;

o Agriculture: increase agricultural land productivity by factor of 1.5 by 2020.

These targets represent a clear departure from the existing trajectory of the Kazakh
economy. By successfully achieving these targets, the country will recover its
water and land resources by 2030, and its resource productivity will largely be on
par with the average indicators of the Organization for Economic Cooperation and
Development (OECD) members and other developed countries.

3. Goals and targets

The Concept sets down the basics for what will culminate in a deep systemic
transformation: a successful transition to a Green Economy by improving welfare
and living standards and entering the list of the top 30 most developed countries of
the world, accompanied by minimization of the environmental footprint and
degradation of natural resources.

The goals already set for Kazakhstan with regard to most long-term sector and
resource indicators until 2050 are aspirational and therefore were taken into
account in the course of development of the Green Economy Concept.
Simultaneously missing parameters were filled in with regard to nearer time
horizons as shown in Exhibit 1 below.



Sector Target description 2020 2030 2050
Water Eliminate water gap on Provide all Provide Solve water
resources national level population with | agriculture resources
access to water | with water problem
(by 2040) forever
Elimination of water gap on | Fastest closure | Elimination
basin level of water gap by | of water gap
basins all in each basin
together (by by 2030
2025)
Agriculture Labor efficiency in 3-fold increase
agriculture
Wheat yields (ton/ha) 1.4 2.0
Water spent on irrigation 450 330
(m/ton)
Energy Reduction of energy 25% 30% 50%
efficiency intensity of GDP (10% by 2015)
from levels of 2008
Power sector | Share of alternative Solar and wind: | 30% 50%
sources’in electricity not less than 3%
production by 2020
Share of gas power plants | 20%° 25%° 30%
in electricity production
Gasification of regions Akmola and Northern and
Karaganda Eastern
regions regions
Reduction of current CO» Levels of 2012 -15% -40%
emissions in electricity
production
Air pollution | SOx, NOx emissions into European
environment levels of
emissions
Waste Municipal solid waste 100%
recycling (MSW) coverage
Sanitary utilization of waste 95%
Share of recycled waste 40% 50%

Exhibit 1. Goals and target indicators of the Green Economy (additional targets

highlighted)

1Solar, wind, hydro, nuclear

2Including switching of power plants from coal to gas in large cities provided that gas supply is secured at a reasonable price

level




Priority goals of transitioning to Green Economy are:

1. Increased resource productivity, including water, land, biological resources, and
resource management efficiency;

2. Modernization of existing and development of new infrastructure;

3. Increased population well-being and quality of the environment, achieved
though profitable measures reducing environmental footprint;

4. Increased national security, including water supply.

II. MAIN PRINCIPLES AND GENERAL APPROACHES OF
TRANSITION TO A GREEN ECONOMY

1. Main principles of transition to Green Economy

Transitioning to Green Economy will require adhering to the following principles:

1) Improvement of resource productivity: Resource productivity (which
is determined as GDP per unit of water, land and energy resources, unit of
greenhouse gas emissions, etc.) shall become the central economic indicator since
this is the parameter that will help estimate the country’s ability to create value
along with minimization of the environmental footprint.

2) Responsible use of resources: Responsibility for monitoring and
controlling sustainable resource consumption and the state of the environment
shall be increased at all levels of authorities, business and society.

3) Modernization of the economy using the most efficient technologies:
Unlike some member countries of the OECD, Kazakhstan will increase by few
times its GDP, its industrial output as well as the size of infrastructure in
approximately the next 20 years. These transformations together will offer the
opportunity to apply fundamentally new technologies, integrated closed-loop
production systems and innovative approaches to power generation within the
framework of the Third Industrial Revolution.

4) Investment attractiveness of measures for efficient use of resources:
Fair tariff and price setting in resource markets will have to be ensured in order to
avoid subsidizing industries consuming such resources.



5) Prioritization of profitable measures: Initiatives that not only improve
the environmental situation but also result in increased economic benefits will be
prioritized.

6) Education and culture supporting the environment in the business
community and among all citizens of Kazakhstan: Existing educational programs
on the rational use of resources and environmental protection shall be improved
and new ones shall be developed in the system of education and professional
training.

2. General approaches of transition to Green Economy

2.1. Social development

The social aspect of transitioning to Green Economy is expressed through the
creation of new jobs in the five industrial clusters which will make it possible to
diversify the economy of Kazakhstan.

Green construction. Current dynamic of the construction sector shows that the
number of new houses to be built by 2030 will be equal to total current housing
stock. Moreover, Kazakhstan imports a lot of main construction materials, such as
windows, heat insulation, and copper pipes. If it were arranged that even 50% of
such products were produced domestically, this would make it possible to create up
to 150,000 new jobs by 2030.

Agriculture. Implementation of the Concept will make it possible to create around
400,000 new jobs in the agricultural sector. Up to 150,000 jobs are expected to be
created from the extension of pastures and agricultural lands. An additional 50,000
jobs will be created as a part of the extension of greenhouse facilities. More than
200,000 jobs will also be created by developing the whole value chain, including
food production.

New technologies in the energy sector. Significant investments in the energy
sector in the amount of around USD 50 billion by 2030 and around USD100
billion by 2050 will provide employment opportunities for people with scientific,
engineering, technical or construction qualifications. A great share of such
investments (up to 50%) will be allocated to renewable and alternative energy



sources, and this will make it possible to create new jobs in the high tech
renewable energy sector.

Waste management and closed-loop material handling. Global practice shows
that the waste management and recycling sectors are very labor-intensive,
engaging mainly specialists with engineering and general qualification. Collecting
and recycling waste across Kazakhstan may open up to 8,000 new jobs by 2030.

Public water supply and water management. 3,000 to 8,000 new jobs will be
created in waste water treatment and irrigation sectors; temporary jobs may also be
created for the period of construction of new infrastructure facilities.

2.2. Regional development

Economic development of Kazakhstan concentrates around cities and main
extraction assets. The Green Economy Concept will make it possible to mitigate
the regional imbalance that currently persists.

First, implementation of up-to-date agriculture methods and green technologies
will dramatically improve the performance of the agricultural sector on which the
economy of a number of regions depends to a great extent.

Second, distributed power supply of remote areas enabled by the use of renewable
energy sources will provide cheap electricity that will lead to establishment of new
businesses, such as greenhouse facilities and free range cattle rearing and improve
the regions’ competitive edge.

Third, as the efficiency of actions aimed at the preservation of water and land
resources improves, such activities as fish breeding and cattle breeding will get a
new impulse for development in the regions.

2.3. Need for investments

The total amount of investments required to implement the Green Economy
Concept from now till 2050 will be on average USD 3-4 billion per annum.
Investments will peak 1.8% of the GDP in the period from 2020 to 2024, and the
average investments till 2050 will constitute about 1% of the GDP (Exhibit 2). For
the most part, these investments will all be raised from private investors’ funds.
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The largest share of these investments (slightly more than USD 90 billion or 3/4 of
the total investments over the whole period till 2050) will be used for
implementing energy efficient measures and developing renewable energy as well
as establishing gas infrastructure. Measures aimed at developing agriculture, water
and waste management will be less demanding in terms of financing (Exhibit 3).

Funding needs for Green Economy as % of GDP € Average annual funding needs for period considered,
Billion USD in 2010 terms
Percent of GDP
Reshuffle and Initiation phase Leverage phase
rededication phase (high share of public money) (dominated by private money)
1,79
1,23
0,77 0,74
0,59 0,61
0,44
0,31
2014 2016-2017 2018-2019 2020-2024 2025-2029 2030-2039 2040-2049 2014-2049

Exhibit 2. Need for investments as a percentage of GDP
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Total investment in Green Economy by 2050
Billions of USD
19
,,,,,,,,, 4 4 N
————————— 4
14
37
52
Renewables  EE in build- water total'  Greenhouses Agriculture-  Filters for Waste Total
and gas? ings/heat, Best practice  power3 management (average RES)
transport, tillage program
industry
1Investment and development of greenhouses is within Agriculture
2 Optimistic scenario for renewables
3 Modernization is not accounted for

Exhibit 3. Need for investments with a breakdown by sector

3. General approaches for transition to Green Economy by sector

The concept includes a coordinated policy related to the use of resources for every
sector.

3.1. Sustainable water use

In the Address of the President of the Republic of Kazakhstan, “Strategy
Kazakhstan-2050” the water gap was referred to as a global threat. The goal for the
Government is to ensure that there is a sustainable water supply for Kazakhstan’s
population by 2020, for agriculture by 2040, and to completely close the water gap
by 2050. Meanwhile, the Address also touched upon the important directive that
the environmental element of water resources — stability of ecosystems, fishery
development, eco-tourism and preservation of unique natural resources — should
not be infringed on in favor of industrial development.

If the water shortage were to grow, it would, in turn, lead to the growth of water-
related costs. Economic loss is already expected to reach USD ~6-7 billion per
annum by 2030. The costs of transitioning from a water deficient economy to an
economy that uses water resources efficiently are not too large (USD 0.5-1.0
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billion annually). However, in the horizon till 2030, CAPEX will amount to USD
10 billion and an additional USD 1-2 billion will be required to install and upgrade
waste water treatment facilities.

The water system in Kazakhstan is a viable, unique and vulnerable system that is —
unlike in most countries — exposed to external risks.

Firstly, inland discharge and high evaporation “internalizes” the challenge of
runoff volume (30 bcm needed to stabilize lake ecosystems).

Secondly, a dependence on the transboundary river inflow from China, Russia,
Uzbekistan and Kyrgyzstan, which together accounts for 44% of surface inflow, is
rapidly declining driven by the growing economic and social development of
neighboring countries. Forecasts, in fact, show that transboundary inflow might
decrease by 40% by as soon as 2030 (Exhibit 4).

Thirdly, as Kazakh water resources are exposed to global warming, associated
temporary glacier run-off is increasing at the expense of future supply (with rivers
in the south being affected the most).

Average annual water inflow to Kazakhstan from transboundary rivers, ---- | Average inflow assumed in the model calculations
Bcm

* Agreement on river stock division is not signed

*  Chinais expanding economic activity in the region:

Irtysh b§51n ———————————— - ‘ 5,9 s * Canal to oil fields in Karamay
(Irtysh river) 8 0,9 ’
* Decrease of inflow worsen ecology of the river by
o increasing pollutants concentration

* Chinais aggressively increasing water abstraction:

e e o 12,2 * Irrigated area planned increase (mainly cotton)
Balkhash-Alakol @ I * *  Hydro-power stations and dams are emerging on the
basin 12 n B : river
(Hliriver) 9 7 *  Creation of urbanized areas and population transfer

* Inflowing water and consequently Balkhash lake and Ili
water quality is closely linked to economic activity in China

* Conflicts between hydro power use, agriculture and
T T T T """"""""""""‘”"@' ’v ”””” ‘ 14,6 natural regime of rivers lead to water scarcity ,
- | environmental degradation and flood risks
*  Aral is maintained with mediation of international

Aral-Syrdaryinsky

basin 15 14 13 12 y A
(Syradarya river) a organizations
* Quality of water is becoming another water regime

optimization parameter

Ural-Caspian basin = ~==------------- ,,,,,,,,,,,,,,, ********* ‘ 71 * Agreement implies 50/50 stock division between countries
(Uralriver) 7 5 l - * Low water years inflow decreases to o leading to
S el catastrophic situation in agriculture, fishery and ecology
1990 2010 2020 2030 2050

1 Measurements show that water inflow has decreased vs. long-term average taken into account in current resource estimation, correction of 1,6 bcm is
included in the calculations

SOURCE: UNDP - Integrated Water Resource Management in Kazakhstan, Water Resource Committee

Exhibit 4. Transboundary river inflow
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As a result of increasing demand and decreasing sustainable water supply, there
will be a water deficit of 14bcm by 2030, and of 20 bcm by 2050 (70% of the
economic demand) if no serious action is taken now. In the absence of pre-emptive
action, such as proposed by the Green Economy Concept, the water deficit will
result in:

e Reduction of environmental flows with subsequent degradation of lake and
river ecosystems and fisheries, especially in Lake Balkhash, the Ili-delta, the
swamps systems of central Kazakhstan, the Northern Aral, etc.;

o Water rationing for economic use, especially in agriculture, but also hydro-
power, industry and cities; water supply interruptions in populated localities
are also possible;

e Mounting costs of water provision due to the need to make available new
sources of supply (reuse, desalination plants, long distance piping) and transfer
of water resources between the basins

Kazakhstan: national level water demand-supply projection
Potential supply? o

Bcm Economic Water Demand

I Accessible and
Sustainable Supply

29
26
243 24

SOURCE: Water Committee; UNDP ; Charting Our Water Future (2010)

* Economic demand for water resources will be growing
0,9% p.a. in BAU (if no additional efficiency
improvements take place)

* Demand growth correspond to 3,9% p.a of GDP growth
and reflects industry +4,1% p.a. , electricity demand +2,2%
p-a

* Glacier accelerated melting due to climate change bring
additional supply starting from 1980-s

* This supply is a one-off windfall and is claimed to be non-
renewable with possible supply decline by 2050

* Accessible and sustainable supply represent amount of
water that can be used to satisfy economic demand
without putting at risk nature and eco-systems and
independent of climate change

* Supply will decrease 1,5%% p.a due to transboundary
river flow decrease of 42% by 2050

Water supply gap is increasing and threatens to become major economic development bottleneck |}
and threat to ecology if no radical measures to improve efficiency and supply are implemented

1 Sustainability of glacier run-off is questionable, in 2050 supply might be significantly reduced

Exhibit 5. Water balance 2010 to 2050

Thus the impending economic water deficit can become a major bottleneck for
sustainable economic growth and social development in Kazakhstan. Moreover,
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low water tariffs, heavy subsidies, lack of proper control over water intake and the
underdeveloped infrastructure affect efficiency and reduce return on implemented

initiatives.

The opportunity cost of the water gap is estimated to reach USD 7-8 billion®
annually by 2030, adding up to USD 80 billion cumulative.

Measures to cover demand-supply gap in 2030
Bcm
2,9 o——|* Introduce water efficiency technologies in irrigation (Drip, sprinkle, use of fertilizers)
*  Change crop-mix to value-added and lower water consuming - rice and cotton reduction in favor of
vegetables and greenhouses
* Irrigation system and conveyance losses decrease
~6,57,5
*  Power generation water efficiency increase mainly come along with energy efficiency
increase (cooling technologies, waste water reuse)
,,,,,,, * Mining water efficiency - chemical dust suppression , paste tailings
= r—— . ..
18 *  Fix municipal and household leakage
0103 *  Water pressure control
)10,
554 *  Set household appliance water efficiency standards
~3,5-
* Transboundary flow negotiations
*
Demand-supply Efficient use Efficient use Efficient usein  Increase supply i)ther s'upp!y measures1 .
gapin 2030 inagriculture  inindustry municipalities N grlgatlondlnfrastrl{cture‘ "
ams and reservoirs maintenance
Total investments % Gr
oundwater resources use
Ioabic D> O
investment?
Bln USD
Enablers Enhance basin governance system on national and basin level to enforce cross-
sector cooperation
Establishing water quota or tariffs reflecting full cost of water, revise subsidies
and incentives for saving water
1 Not quantified, need detailed studies to be conducted
2 does not include cooling upgrades in power production - water savings are by product of energy efficiency levers
3 Invetments estimate include replenishment costs if lifetime of the asset is less than 15 years
SOURCE: Water Committee, Charting Our Water Future

Exhibit 6.Measures and mechanisms for closing the water gap

1. Agricultural water savings (6.5-7 bcm by 2030). This can be attained through 3

sets of initiatives:

1.1. Introduce modern irrigation practices and other water-saving

technologies (will save 1.5 bcm):

e Expand drip irrigation and other up-to-date water-saving technology use
in 15% of the crop area by 2030, downsize furrow irrigation area from

80% to 5%;

e Increase the share of protected ground to 1,700 ha by 2030.

3calculated at the value-added (profits and wages per m3 of lower-third crop)
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1.2. Move to more value-added and water-efficient crops; gradually reduce
value-diluting and water-consuming crops — rice and cotton in Balkhash-
Alakol and Aral-Syrdarya basins (will save 3.5 bcm by 2030):

e Gradual reduction of areas under rice and cotton by 20-30 percent,
replacing them with less water-intensive vegetables, oil cultures and
feedstock by 2030.

1.3. Three-fold reduction in transportation losses (will save 1.8 bcm by
2030):

o Restore large infrastructure, define ownership rights and responsibility;

o Meter water consumption and collect data from all end and intermediate
water users. Make metering prerequisite for any government support in
agriculture;

2. 25% increased efficiency in industry (will save 1.5-2 bcm by 2030)

2.1. Bring down water consumption of existing plants by:

e Implementing energy efficiency technologies (saves water per 1 unit of
natural product) and water saving technologies in the energy, mining
and metallurgy sectors (will reduce consumption by 20%);

o Reuse and recycle waste water (4% growth expected within the next 17
years);

2.2. Reinforce water abstraction and treatment standards for new industry
plants.

3. 10% increased efficiency in municipalities (will save up to 0.1 bcm):
o Eliminate household and municipal network leaks;
o Control water pressure in municipal distribution networks;

o Reinforce water efficiency standards for household appliances and
bathroom fixtures.

4. Increase availability and reliability of supply (4.5-5 bcm):

The highest priority as far as water supply is concerned is to resolve transboundary
river issues; thus Kazakhstan has to reach agreements with neighboring countries
on all water objects through negotiating terms and conditions and signing/renewing
existing agreements.
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Regardless of the outcome of negotiations, the following initiatives will have to be
launched in order to protect national security and close the future water gap:

e Building dams and reservoirs to capture high water run-offs and
compensate variability within the year;

e Use ground water in a sustainable way (exploration, mapping and
supply);
o Rehabilitate large irrigation infrastructure and main irrigation channels;

e Build wastewater treatment plants (WWTP) and water desalination
units;

o Apply a comprehensive approach to basin system restoration, involving
planting forests, restoration of deltas, clean-up of sediment.

There is the potential to transfer considerable volumes of water into densely
populated and industrial districts. Uneven distribution of water resources in the
territory of Kazakhstan creates a local surplus of water resources (e.g., Irtysh,
Kigach in the Ural-Caspian basin). Construction of waterways and channels may
supply deficient territories with water. As estimated by the Water Resource
Committee, additional potential of transferring inaccessible water resources is
between 10 and 14 bcm.

Water resource management policies will need to be improved in the following

ways:

e Enhance basin governance system on the national and basin levels to
encourage cross-sector cooperation between water consumers at all levels.

o Establish water quota and ultimately tariffs reflecting the full cost of water,
phase out subsidies and provide incentives for saving water.

Apart from the water gap, Kazakhstan faces the challenge of pollution caused both
by industrial enterprises and insufficient treatment of wastewater.

The first step towards this is to adopt environmental standards and laws complying
with European emission standards. EU has a long history of regulating this sphere
and may be used as an example to build legislation, implement control measures
and specific technologies.

The first stage will include construction or upgrade of wastewater treatment
facilities in 20 largest cities of the country, which will require investments of USD

17



1-2 billion. These facilities should be located in the vicinity of organic waste
collection and recycling points. Then a sewage treatment plants can be built in all
municipalities.

To ensure that a sustainable water use strategy is implemented, it is crucial to adopt
a Water Management Program with certain implementation milestones as
illustrated in Exhibit 7.

2020-2030
2013-2014
2013 /
Areas of Water
program
* Design, pilot and refine efficiency * Roll-out agriculture efficiency program * Operate with new efficiency levels
programs *  Decrease furrow irrigation to 5% *  Agriculture: from 1,330 m3/ts
Water use efficienc * Reduce of cotton and rice to 300 m3/ts
v y * Introduce benchmark quotas * Water intensity of GDP from
*  Certification unit for industrial efficiency in 3500 KZT/cm to 5500 KZT/cm
place
*  Sign agreements with transboundary  * Execute priority investment projects for *  Set-up Central-Asian Fund for
countries sustainable suppl water efficiency to deplo
Water supply L PPl clency ploy
* Map existing water sources (ground), technologies to ensure common
assess sustainability water future
*  Get governance structure and * Water Committee will plan water resources * Advance on large scale project
capabilities in place on cross-sector level, prioritization and management
Governance and *  Gradually remove subsidies and setting quotas
water value introduce incentives schemes * Putin place enforcing legislation
* Prepare legislation changes for
programs to run efficiently
*  Assess risks linked to water objects * Implement mitigation plans for * Reduce legacy water pollution
and design mitigation plans infrastructure objects
Water safety g & P Jec . -
* Improve water quality by setting legislation
and monitoring
1 World average (m3 of fresh water withdrawal per constant USD 2000): 0.0268; OECD average (m3 of fresh water withdrawal per constant USD 2000): 0.0150

Exhibit 7.Key milestones in Water Management Program implementation

3.2. Achieving sustainable and high-productivity agriculture

Kazakhstan’s agriculture has the potential for significant growth due to the vast
land resources and the recognized quality of Kazakhstan’s agricultural products. It
IS necessary to realize this sector’s full potential through transfer to sustainable
agriculture which will be able to return the land to its full productivity, create
employment opportunities and provide greater independence from food imports.

Nowadays 2.2 million people, 26% of Kazakhstan’s labor force, work in the
agricultural sector and more than 2/3 of national water consumption goes towards
agriculture. In 2012, its GDP contribution was only 4.2%, but agriculture has
national significance as a priority sector due to its importance for employment,
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particularly in rural areas, its impact on Kazakhstan’s water balance and its role in
ensuring food security.

Kazakhstan’s agricultural sector faces a number of important challenges. Limited
access to finance is one of the most severely felt bottlenecks. According to the
EBRD and the World Bank estimates, 56% of all firms in Kazakhstan including
agricultural enterprises mention limited access to finance as an obstacle for their
development. Over 80% of farming equipment is outdated and investments in
modern equipment are particularly challenging given the lack of longer term
financing solutions and the current high share of bad debt.

Limited access to finance also limits access to fertilizers and high quality seeds.
Kazakhstan’s farmers only use 8-10 kg of fertilizers per hectare (compared to 45
kg in Russia and 145 kg in the US) (Exhibit 8).

Inputs Production Aggreg:?tlon/ Dlstrll:.)utlon,
Processing and retail
* High share of degraded * Inefficient irrigation *  Limited storage facilities
arable land and pastures technology * Limited export distribution
Opera- * Poor availability and access * Lack of mechanization and capacities
tional to quality inputs (seeds, outdated equipment * Limited value added products
challenges fertilizers, pesticides) * Low farmer skills (outdated (e.g., agro-processing)
farming practices, lack of
business skills)
Usage of fertilizers Productivity of irrigation for rice
Kg/ha, 2010 Kg/thsd m3, 2010
145 1.032
111 >
680 724
45
4 69
Kazakhstan Russia Canada us Kz Russia Canada us
* Lack of agricultural financing mechanisms, particularly for small and medium farming operations
Absence
of enablers
SOURCE: Annual statistical review of Kazakhstan in 2011; FAOSTAT, Expert interviews

Exhibit 8.Bottlenecks in the agricultural value chain

Kazakhstan’s water efficiency is very low due to outdated irrigation technology
and poor practices. Some basins in Kazakhstan already face significant water
shortages and much of Kazakhstan’s arable land is subject to draught. Over the
next two decades the water shortage is expected to increase dramatically putting all
water inefficient agriculture out of business.
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Pasture land suffers from overgrazing close to human settlements and undergrazing
in remote areas — 20 million ha of pasture land are degraded due to overgrazing.
Desertification, defined as degradation of soil leading to conditions characteristic
of deserts, is a severe concern and The Central Asian Countries Initiative for Land
Management (CACILM) reckons that as much as 66 percent of the total land area
of Kazakhstan is affected by desertification.

An unfavorable climate and the challenges outlined above contribute to low labor
productivity and low yields. Wheat yields range from 0.7-1.6 tons per hectare per
year averaging 1.1 tons per year/ha in Kazakhstan, which is lower than in the vast
majority of other countries (Exhibit 9). This is due to the fact that Kazakhstan’s
strongly continental climate — especially in the northern regions — is characterized
by insufficient precipitation limits high yields, and also due to poor farming
practices and unfavorable land and infrastructure conditions.

KZ averages vs. comparable

Wheat yield b try 2005-11 i
at yi y country 2005 countries

Tons/ha Average tons/ha, 2005-11
85 - - 2,7
8.0 - T
755 F New Zealand @
7.0 | Germany 1,5
6.5 - France 11 l
China
b Ukraine
35 World Average
3.0 | & KZ Australia  Canada
\/\—/ Canada
2.5 + . .
2.0 Russian Federation  * Canadian and Australian farmers
1' i Australia face similar climatic conditions
> to Kazakhstan
1.0 -

o i s \ ‘ ‘ ‘ ‘ * Average yields in Canada are
~2.5x above Kazakhstan

2005 2006 2007 2008 2009 2010 201

SOURCE: FAOSTAT 2013

Exhibit 9.Wheat yield in Kazakhstan

To address the challenges faced by the agricultural sector, the Government of
Kazakhstan has developed a robust Program of Agro-Industrial Complex
Development for 2013-2020 (Agribusiness-2020) with the objective of improving
the competitiveness of the agricultural sector. To complement this objective, and to
transition to sustainable agriculture, five main initiatives will need to be
implemented:
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1) Public support of measures improving access to sources of financing:

e Engage international and local development institutes and Kazakh
second-tier banks to design and deliver long-term financing products
appropriate for farmers’ capital investment needs taking into account
global experience in long-term agriculture financing;

e Review actual costs and investments in the agricultural sector engaging
local and international experts to develop the best sustainable economic
solutions for Kazakhstan agriculture, such as no-tillage machinery, drip
irrigation equipment and infrastructure, energy-conserving transport
vehicles and machinery, road infrastructure renovation to reduce
farmers’ transport costs, etc.;

e Review possible long-term agro finance products at the government
level, e.g., in the form of guarantees, subsidies and other economic
incentives to promote and implement sustainable agriculture principles
and practices.

2) Design and deliver capacity building for farmers so that they improve
their business planning skills and capacity building for financing organizations,
such as second-tier commercial banks and lending institutions, to ensure
sustainable development of the agricultural sector. Critical next steps to deliver on
this objective include:

o Determine skills gaps amongst farmers in business planning, skills and
skill gaps amongst financial organizations regarding their understanding
of agriculture sector dynamics and available finance products;

o Evaluate to what extent successful local contract farms can be used to
act as instruments for promotion and dissemination of successful
business-planning skills and practices;

e Design and deliver improved skill-building programs for farmers and
financial organizations to close gaps from both sides.

3) Attract foreign investors to establish model contract farms, which has
been a successful mechanism in many countries. Kazakhstan has enough pre-
conditions to leverage this model to its own advantage. This form of cooperation
provides the following benefits:
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a) Ability to attract major investors with own financial resources and
solutions;

b) Ability to use modern technologies and apply best international practices
in agriculture;

c) Ability to attract investors practicing sustainable, green and resource-
efficient agriculture.

A number of steps are therefore required to realize the benefits of foreign
investment attraction including:

o Evaluating alternative models of contract farming currently existing in
the global practice and select the best option for Kazakhstan;

o Assessing the motivation and needs of local farmers and international
investors to provide for this form of cooperation by creating a one-stop
expert center to minimize administrative costs of investments into
Kazakhstan;

o Creating economic and legal frameworks to implement selected contract
farming models and supporting measures for project participants;

o Conducting investor road shows to inform major international players in
the agricultural sector about business opportunities in Kazakhstan;

o Considering incentives for international investors to promote
sustainable use of land resources: consider reduction of fees or duties,
grant tax benefits where applicable and optimally determine land costs.

4) Launch a Save Water program with modern irrigation and an advanced
greenhouse sector containing the following key elements:

a) Replacement of water intensive crops;

b) Improvement of irrigation technologies;

c) Reduction of water transportation losses.

5) Develop a greenhouse development plan, including:

e Improve availability of data on current greenhouse instances so as to
better plan required measures and capital investments

o Evaluate available greenhouse technologies and prioritize solutions
most attractive to Kazakhstan;

o Refine market sizing for greenhouses with a dual focus on
a) Possible production volumes from the greenhouse sector and
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b) Possible water savings;

o Develop incentive schemes to make set up of greenhouses attractive to
local farmers and international investors.

Kazakhstan will also adopt the six principles of Green Agriculture to ensure that
agricultural sector develops while preserving and improving the environment:

1. Reverse land degradation: Better agricultural practices that minimize tillage,
conserve organic matter and soil moisture, prevent soil erosion from wind and
water, e.g., by using no till farming equipment, and diversified crop rotation.

2. Reverse pasture land overgrazing: Preserve pasture land by improving the
accessibility of remote pasture grounds and restoring pastures, enforcing
controlled rotation grazing and supporting water collection.

3. Use water efficiently: Foster efficient water use in agriculture, for example,
drip irrigation, sprinkle irrigation, discrete irrigation, greenhouses use.

4. Use resources wisely: Foster agrochemical and fuel use that protects users,
respects the environment, reduces/prevents soil, air, and water pollution, e.g.,
through Integrated Pest Management, fertilizer use based on soil testing, and
improved fuel efficiency farm vehicles

5. Minimize and recycle waste: Encourage processing of agriculture products
that maximizes value added and minimizes waste, including use of residual waste
in a productive capacity, e.g., compost, biogas, etc.

6. Capture carbon dioxide: Plant permanent crops, such as agro-forestry, tree
crops, perennial crops, permanent cover crops that capture carbon dioxide and are
resistant to soil salinity, as well as enable adaptation to the climate change.

3.3. Energy saving and energy efficiency improvement

Today, the economy of Kazakhstan is twice as energy intensive as the average
OECD economy and 12% more intensive than Russian economy. Energy intensity
of GDP depends on GDP development trend and energy consumption patterns. It is
expected (IMF, DIW) that the Kazakh GDP will increase by almost three times by
2030 and by almost five times by 2050, with the GDP structure shifting to a larger
share of the service sector.
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In fact, analysis suggests that energy consumption in the business as usual (BAU)
scenario, i.e., with natural renovation of the building stock, production capacities,
transport fleet, etc. is expected to grow only twice till 2030 and 2.5 times till 2050.
Industry, buildings, power supply and transport will remain the leading sectors in
terms of energy consumption. Meanwhile, GDP energy intensity will decrease by
~25% by 2030 and ~40% by 2050 vs. the current level.

. Energy saving potential in “Green”scenario

Power consumption by scenario and energy saving potential by Energy saving potential by sectors

sector - by 2050 Green vs. BAU scenario in 2050 Key energy efficiency improvement levers by
MIn toe p.a. Percent sectors
BAU scenario // 162
R T T
Buildings 7 @ Installation of house' metering equipment and
thermostats, insulation
E Targeted programs focused on training and
§ Industry 3 @ implemen?ation of energy efficiency production
9 technologies
Il cooroooerome] beooerocoorereeeocoeecHoerbereeooEmeed eeroCEEEECEEEIEEE AN AEH OO OC OO O OO00CEEED
2
g Transport 0 Fuel efficiency increase (fleet update, gas fuel,
b5 P transport infrastructure development)
o
e S et trasission gd
modernization of CHPs and boilers; reduction of
Energy supply . . a
primary resource consumption through decreasing

Guiding principles
Green scenario * Retrofitting of existing capacities and key

assets using profitable levers
* High initial energy efficiency when
commissioning new capacities and key assets

Exhibit. 10. Energy efficiency potential in Green scenario relative to BAU scenario

There are several reasons why improved energy efficiency is attractive:

First, energy efficiency measures are in many cases profitable, i.e., the value of
saved energy outweighs the extra upfront cost. In fact, Kazakhstan can additionally
reduce energy demand by ~10% by 2030 and ~15% by 2050 in the major energy
consuming sectors as opposed to the BAU scenario. This will help to further
decrease GDP energy intensity by ~35% by 2030 and ~50% by 2050 compared to
2010 base level.

Second, improved energy efficiency saves capital; in fact, Kazakhstan could avoid
power sector investments of USD 6-15 billion depending on the evolution of the
electricity generation sector.
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Third, there is a strong environmental argument in its favor as well, since lower
energy use means lower emissions of CO, and other pollutants.

However, there are several significant challenges that must be addressed to achieve
the increase in energy efficiency. These include: inefficient energy pricing and
tariffication system, underdeveloped local production and high cost of imported
construction materials, fragmented market structures, limited access to finance and
lack of energy management awareness and skills and legal enforcement. These
barriers need to be overcome for energy efficiency to increase in Kazakhstan.

Kazakhstan’s energy demand equals 65 Mtoe annually (as of 2010), of which
54 Mtoe® is final consumption. The major energy consuming sectors are: power
sector, housing and utilities infrastructure (buildings), industry and transport. They
consume more than 98% of the total energy supply.

Benchmarking Kazakhstan with other countries indicates that Kazakhstan
significantly lags behind in terms of energy efficiency:

e 45-60% of industrial equipment needs to be replaced or upgraded and recent
energy audits demonstrated energy efficiency improvement potential of 15-
40%

o Buildings consume 1.5-2 times more heat per square meter than in European
countries with comparable climates, and a quarter of the apartment buildings
require a complete overhaul;

o Existing boilers operate at the efficiency of 65-70% whereas new boilers can
operate at the efficiency as high as 85-90%. Additionally, 25-40% of the heat
is lost during distribution while global practice shows that with the right
initiatives this could be reduced to 10%;

o 80 percent of the road transportation vehicles are more than 10 years old; in
major cities over 70 percent of the traffic is covered by private cars.

o The fuel quality is poor compared with the European levels. This is caused by
sub-standard production in local refineries and a lack of adherence to quality
standards in fuel retail;

e Undeveloped gas transportation infrastructure, which limits penetration of gas
fuel;

*Including various energy uses by type of energy
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o Road infrastructure that does not encourage the use of public transportation,
electric cars, walking, and biking.

Energy efficiency implementation approach in the buildings and heat sectors
1. Tariff setting and capital support.

To improve energy efficiency in the building stock, one or both of the options
below can be used:

e Financial support to upgrade district heating networks, generation and
buildings in the form of grants, loans, tax breaks, and interest rate subsidies,
etc.;

o Heat tariff revision to allow the heating system to become self-sustaining. This
will need to be accompanied by installation of heat meters, heat substations
and a transition to billing based on actual heat consumption.

2. Development of a management structure to support implementation of energy
saving and energy efficiency improvement initiatives, e.g., through a public private
partnership.

3. Providing state support to develop the local insulation materials, windows and
pre-insulated pipelines industries and other energy-efficient equipment and
material production.

Protection for socially vulnerable population groups

Options to mitigate the impact of the increased tariffs on vulnerable population
groups include:

o Additional welfare payments — either amending the existing scheme or
introducing additional payments for vulnerable groups (for example, the low
income elderly);

o Discounts on energy bills — by regulating companies to provide these
discounts.
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Monitoring the implementation of new building standards and of energy
efficiency improvement mechanisms in construction and heating

It is necessary to ensure that there is a sufficient number of qualified inspectors,
there is transparency over processes, that they are standard and that the cost of
energy efficiency measures and audits is kept to a minimum.

It is necessary to develop new indicators to monitor the transition to an energy
efficient building and heat sector, including the penetration rate of building-level
metering devices, energy efficiency levels of existing and new building stock, level
of losses in heat distribution and quantity and professional expertise of inspectors,
especially for complex construction.

The key technical measures or energy saving and energy efficiency improvements
in building and heat are:

o Old and inefficient boilers need to be upgraded or replaced;

o District heating systems should leverage co-generation while expanding or
adjusting the heat supply system;

e Old pipes need to be replaced with new pre-insulated pipes, smallest pipes
being the highest priority, as they represent more than 60 percent of the total
pipeline network and require a quarter of the funds required to upgrade the
whole network and account for the majority of losses;

e« Thermal upgrade of existing buildings during overhauls with partial
implementation of energy-saving technologies;

o New stock needs to be built according to the latest insulation standards;

o To improve energy efficiency in the building stock, the right preconditions on
the consumer and the producer side should be created by:

a) Adjusting heat tariffs to sustainable level ensuring payback;

b) Installing heat meters, heat substations and transitioning to billing based on
actual heat consumption;

c) Developing targeted support for socially vulnerable population groups;

d) Providing capital support to upgrade district heating networks, generation
capacities and buildings.
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Energy efficiency implementation approach in industry

Conducting regular energy audits and setting energy efficiency targets for
manufactured products.

Revision of energy consumption standards for new equipment.

Defining plan for transition towards economically sustainable levels of
electricity and heat tariffs.

Definition of industry support measures to support the competitiveness of
enterprises in the transition period. International criteria for selection of
enterprises to receive support including energy intensity level and
possibility to compete in the global market.

Method Operator Target audience Example
Reduction of RES Regulator Manufacturers that satisfy criteria in Germany (2011)
surcharges * Volume of electricity consumption * 592 enterprises, incl. 49 railway operators
* Ratio of electricity in gross value added * 73 TWhand 2.2 bin EUR cost privilege
* Railway operators with high electricity * Reduction decreases progressively with
consumption consumption volume
Individual tariffs or Regulator Consumers that satisfy criteria in Germany (2012)
exemption from * Volume of electricity consumption * 440 min EUR
grid fees * Consumption profile * EUis reviewing the validity
Transitory regulated Regulator Primary consumers - large industrials, France (2000s)
tariff for market additional brackets available for mid-sized % ~120 TWh (2011)
adjustment consumelfs and residential/small % To be phased out by 2016
commercial . 5
* Originally offered only by fully amortized
suppliers, now also new entrants’
Take-or-pay bulk Industry-led Power intensive industrial players and France (2010-2034)
contract consortium major power suppliers * 30 power intensive group

1EDF, leading energy player, had to sell 25% of nuclear assets at special price determined by regulator to encourage competition since July 2011
SOURCE: press

* 13 TWh/year (300 TWh over the period)
* Opt-out clause after 10 years

Exhibit 11.Methods of energy-intensive industry support

The main technical activities for energy saving and energy efficiency increase in
industry are:

Modernization of industry to reduce power resource consumption per
production unit;

Introduction of innovative technologies for increased energy efficiency;
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Provision of financial support for modernization of enterprises; provision with
human resources in the area of energy efficiency;

Cooperation of science and industry in modernization of equipment and
creation of lean production.

Energy efficiency implementation approach in the transport sector

In order to increase energy efficiency in the transport sector, one should organize
work in the following major areas.

1.

Providing an optimal structure for the transport fleet by means of monitoring,
and ensuring that all requirements connected with fuel efficiency with respect
to new cars appearing in the market are fulfilled.

Developing alternative types of transport and respective infrastructure, in
particular for electric cars and gas-fueled cars.

Ensuring the use of high quality fuel.

Developing an incentive program for car disposal aimed at transport fleet
renewal within shorter terms (for example, in form of trade-in schemes for
more eco-friendly cars).

Improvement in the transport flows control system (smart traffic control
system) is required.

Transportation control (transport infrastructure enabling efficient use of all
transport types, increase of accessibility and quality of public transport).

The main technical activities for energy saving and energy efficiency in the
transport sector are:

Development of energy efficient transport infrastructure;
Increase in railway transport efficiency;

Increase in energy efficiency of local public transport due to its conversion to
clean fuel (gas and electricity).
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3.4. Power sector development

The current situation in the power sector is characterized by the significant wear of
generating and network assets, the dominating position of coal generation and the
absence of reserve capacities required for covering peak load.

Economic development and implementation of energy efficiency measures will
lead to electricity consumption growth by 2.3% per year up to 136 TWh by 2030,
and by 1.2% per year up to 172 TWh by 2050. Electricity intensity of GDP in this
case will go down by 50% compared to 2010 level.

Scenarios under consideration | Energy efficiency scenarios
Electricity consumption « »” “ ”
= = “Frozen BAU = “Green
* “Frozen” TWh
+ Theoretical scenario CAGR
* No energy efficiency measures Percent p.a.
* Energy intensity per unit of output in each 2012-30 2030-50
economy sector remains at today’s level 350 r = -
* GDP energy intensity shifts due to GDP 300 | - 343 o0 22
structure change r D
“50% 65 e
* BAU 250 | 7 G°>
* Most probable power consumption scenario /ﬂ
200 | v 188 2.6 1.3
= Changes in energy efficiency are achieved P e -
1
through‘natural rg;.)[acement of stock, 150 | - 45 172 23 a5
production capacities, transport fleet ~
. 7~ 136
* Assumes no new policies 100 |
* “Green”
50
* Scenario including implementation of
additional energy efficiency measures vs. BAU o
* Energy efficiency measures are profitable 2010 2020 2030 2040 2050
through green Concept implementation | e ———————————————————————————aaa e e e et aneeaaeeaaeenaant
(larger number of policies is enforced, GDP “Fr
ozen
additional policies are developed) electricity o 0
intensity'  EXID <« «<» v
kWh/thsd
»
KZT (2010) <> €@ Creen
SOURCE: based on Chokin Institute data; DIW; team analysis

Exhibit 12. Electricity demand by 2050.

Growing demand and the decommissioning of old power plants will require
significant construction of new power generation capacity in Kazakhstan: 11-12
GW by 2030 (corresponding to about 60% of 2012 installed capacity) and 32-36
GW by 2050, not including intermittent renewable energy sources.
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25 |

20

2012 2020 2030 2040 2050

1 Expected with account of assumed electric power consumption; if the range is used, the higher value corresponds to the BAU scenario of electricity
consumption, and the lower value - the “Green” scenario
2 Not including RES

SOURCE: KEGOC Master plan; Chokin Institute; DIW

Exhibit 13. The demand for new installed capacities

There are several main factors and external uncertainties that will have a
significant influence on the development of the Kazakh power sector:

1. Electricity saving due to energy efficiency measures;

2. Modernization and decommissioning of the existing capacities;

3. Competitiveness of various generation technologies in terms of today’s cost of
electricity and future evolution of conventional and renewable generation
technologies;

4. Ambition levels of CO, mitigation efforts, and cost of CO, emissions;

5. Availability and price of gas for power generation.

Integrated scenarios for power sector development

Three scenarios are possible for power sector development. Factors that determine
the scenario set-up are:

1. Electricity saving due to energy efficiency measures (“Business as usual”
and “Green” electricity demand scenarios are taken into account, as
outlined earlier in this chapter, resulting in total electricity demand ranging
from 136 to 145 TWh in 2030 and from 172 to 188 TWh in 2050).
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2. Price of gas for power generation (with lower prices corresponding also to
greater availability of gas).

3. Two variants of developing new generation capacities are available: the
first one, with a share of renewable and alternative sources (which includes
hydro, wind, solar and nuclear) ranging from 30% (partial achievement) to
50% (full achievement of Strategy-2050 targets) in 2050.

4. Maximum possible extension of a lifetime of existing coal, gas, and hydro
capacity as it provides the cheapest electricity; for modernization of
existing coal capacity installation of filters is assumed in order to increase
local air quality and comply with environmental standards.

5. Installed capacity for RES in 2030: 4.6 GW for wind and 0.5 GW for solar.

6. Nuclear power plants are developed in accordance with national plans”
total installed capacity of NPPs will be 1.5 GW by 2030 and 2.0 GW by
2050.

7. CHPs in all major cities of gasified regions are converted from coal to gas
in order to improve local air quality.

Thus, the three scenarios can be implemented (Exhibits14-16):

Base-case scenario: “Business as usual” electricity demand, gasification of Astana
and Karaganda regions, current low gas prices, 30% alternative share in generation
in 2050.

Green scenario - expensive gas: “Green” electricity demand, gasification of
Astana and Karaganda regions, high gas prices, 50% alternative share in generation
in 2050.

Green scenario —cheap gas: “Green” electricity demand, gasification of Astana,
Karaganda, Pavlodar and Eastern regions, low gas prices, 50% alternative share in
generation in 2050.
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Scenario description

BAU ““Green” (expensive gas “Green” (cheap gas
Factors (exp gas) (cheap gas)
* Reduction by 45% vs. “Frozen” * Reduction by 50% vs. “Frozen” scenario
Energy efficiency scenario
* Maintaining current low gas * High: 300 USD/thsd m3 *  Low: 150 USD/thsd m3
Gas price prices
Share of RES and * 30% electricity generation by * 50% electricity generation by 2050
alternative sources? 2050
Generation development
trajectory (installed capacity)
_ * Considerable growth until 2050 * Moderate growth until 2050 (to *  Maintaining until 2030 (~11 GW),
Coal generation (to ~19 GW) ~15 GW) reducing due to decommissioning
of ageing capacities after 2030
. Switching CHPs to gas in major * Same as in BAU * Same as in BAU, and replacement
Gas generation cities and commissioning of new of coal plants after 2030

capacities to balance RES

Nuclear

*

In all scenarios: Commissioning of 4.6 GW wind and 0.5 GW solar capacities by 2030
RES

1 Hydro, wind, solar, nuclear

Exhibit 14. Power sector development scenarios

Installed capacity by scenario solar M wind M Nucear M Hydro cas W coal
W
Current BAU “Green” (expensive gas) “Green” (cheap gas)
situation
63 63
50 15 15
7

15 15
E y —> — 0. —2
12
12

54 7 7 10 23
- -0 .

2012 2030 2050 2030 2050 2030 2050
investments’
USD bin * Despite a considerable share of RES by 2050 in “Green’ scenario, total

investments are similar to BAU scenario due to reduction of CAPEX on RES

1 Including investments in energy efficiency, retrofitting of existing capacity, filter installation, construction of new capacity, infrastructure (range depending
on evolution of CAPEX on traditional and renewable resources)

SOURCE: DIW electrical power demand and supply model

Exhibit 15. Total installed capacity in scenarios
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Share in electricity generation profile by source Solar M wind M Nuclear [l Hydro Gas W coal
Percent of electricity produced (total = 100%, TWh)

Current BAU “Green” (expensive gas) “Green” (cheap gas)
situation

100% = 91 145 188 136 172 136 172
[0 [N 0 ™ Kl 12 13
T —5 |
[ 10 | = [0 | 27 27
S 15 21

l..

Consumption/ 2012 2030 2050 2030 2050 2030 2050
emissions

p.a.

Coal, Mt e @
Gas, Bcm
02, Mt

SOURCE: DIW electrical power demand and supply model

Exhibit 16. Share of electricity generation in the scenarios
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Modeling shows that key parameters are comparable across all scenarios,
especially until 2030:

o First, average cost of electricity generation is expected to approximately
double by 2030 and triple by 2050 compared to 2012 levels (in real terms),
reaching 7-9 KZT/kWh in 2030 and 10-14 KZT/kWh in 2050.

e Second, total investments, including energy efficiency measures with regards
to reducing electricity consumption, retrofit, filters, new capacity and
infrastructure across renewable and conventional sources will amount to 40-55
billion USD by 2030 and 90-130 billion USD by 2050 depending on the
scenario and on the development of generation technologies.

« Third, electricity generated by coal plants will stay at approximately its current
level until 2030 in all scenarios: 60-75 TWh in 2030 compared to 70 TWh in
2012. Annual consumption of coal by power sector will slightly decrease to
40-50 million tons in 2030 compared to 2012 levels of just above 50 million
tons, primarily due to the increased efficiency of modernized and new coal
power plants.

o Fourth, usage of gas in power generation will double compared to current
consumption and will total 8 bcma in 2030 (10 bema in “cheap gas™ scenario)
versus about 4 bcma in 2012.
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o Fifth, nuclear power will amount to about 7-8% of electricity generation in all
scenarios both in 2030 and 2050.

e Sixth, regardless of double growth of electric power production, CO,
emissions from power sector will slightly decrease from current 90 million
tons per year to 75-85 million tons per year by 2030 mainly due to
development of nuclear, renewable sources and increased share of gas.

The main technical activities are:

1) For existing plants:

o Conduct technical audit and energy audit of all existing power plants by 2020
to determine timing of modernization and residual lifetime;

o Retrofit existing coal-fired power plants, which will amount to 8.3 GW
capacity by 2020, i.e. retrofit existing coal-fired power plants which will be
operated after 2020 with filters for particulate matter, sulfur dioxide and
oxides of nitrogen to comply with today’s emission standards.

Installed capacity assuming maximum possible retrofit of existing capacity
(9%

Installed
capacity in excess
of available

Hydro

Installed and
available, incl. retrofit

Gas

Coal

Existing capacity
retrofitting schedule
Existing capacity

decommissioning 3,7

schedule 0,7

201220 202130 2031-40 3041-50

SOURCE: KEGOC Master Plan; DIW

Exhibit 17. Retrofitting and decommissioning schedule of existing capacities

2) New thermal plants should be equipped with best globally available
technologies in terms of fuel efficiency and environmental friendliness.
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3) Existing old coal-fired plants should be gradually replaced with modern coal-
fired plants — except in big cities, where power generation will migrate to gas, in
case gas is available and affordable, provided:

The Government sticks to the policy of gas production at oil and gas fields
focused on maximum extraction of hydrocarbons;

The Government makes an effort to implement a long-term price policy in the
domestic market which will foster increased gas consumption.

4) Renewable energy should be developed through building wind and solar power
plants:

Achieving 3 percent of wind and solar plants in the total volume of electricity
generation by 2020;

Achieving 10 percent of wind and solar plants in the total volume of electricity
generation by 2030;

Full-scale RES roll-out after RES become acceptably competitive as compared
to conventional energy sources which is expected between 2020 and 2030;

Achieving a 50-percent share of alternative and renewable energy sources
(including wind, solar, hydro and nuclear plants) in the total volume of
electricity generation by 2050.

5) Diversify power supply by investing in nuclear power generation, also in order
to create healthy competition in the power sector and to maintain the
competitiveness of the uranium mining industry. Installed nuclear capacity will
equal 1.5 GW in 2030 and 2.0 GW in 2050. Nuclear generation development
requires that safety measures be implemented which will mean the following:

Considering strengthening the Nuclear Energy Committee under the Ministry
of Industry and New Technologies in terms of granting it special powers to
control safety in the nuclear industry and enforce compliance with safety
standards;

Considering the introduction of a control regime to ensure uranium waste is
effectively managed and analyzing the option of including a requirement for a
fund to be created where the developer will assign sufficient money to pay for
clean-up costs when the nuclear plant is decommissioned,;

Developing a uranium waste management strategy to ensure that a safe
location and storage for waste has been found.
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6) Investments for the creation of gas infrastructure in the North, East and South
regions are needed. This is required to allow switching coal CHPs to gas in all big
cities, provided it is available and affordable. This will primarily result in lower
local emissions and better air quality, and ensuring flexible backup capacity for
intermittent renewable energy sources. The following decisions should be made to
develop the gas infrastructure:

e Introduce a target for gas generation as a proportion of the generation mix by
2020 — to drive investment in gas-fired power plants and wider gas
infrastructure that is necessary to support this.

o Agree on a plan for the necessary infrastructure to be built to ensure access to
gas for new power plants, in case it is economically efficient and
environmentally attractive. The Government should prioritize ensuring the
environmental and social attractiveness of the projects when making decisions
on the construction of required infrastructure, even if such projects have low
cost efficiency.

7) Switching existing coal CHPs to gas, primarily in the big cities (Almaty, Astana,
Karagandy), and constructing new gas-fired power plants until 2020 to improve
environmental setting in these cities.

3.5. Waste management

The current situation in the waste management in Kazakhstan is characterized by
the following problems:

e Industrial waste legacy. Large volumes of historically heavy industry,
industrial agriculture, and mining wastes, much of which is toxic and some
nuclear, were accumulated during the previous several decades.

e Growing volumes of new industrial wastes. Due to the development of the
mining industry, processing and heavy industries, Kazakhstan produces
significant volumes of industrial waste that need to be managed in compliance
with international best practice.

e Growing volumes of household waste. Production of household waste in
urban areas (330 kg/inhabitant/year) is largely in line with its peers where
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GDP per capita is similar. Household waste generation is likely to grow by
more than 50% by 2025 along with growth in prosperity.

o Inadequate services: Outside of the big cities, typically only about one
quarter of the population has access to MSW collection services. There are
also large regional differences in terms of service coverage.

e Improper transfer and disposal practices. 97% of MSW is taken to
uncontrolled dumps and substandard authorized landfills without processing or
recycling.

Accumulated waste situation, January 2012 € Mining waste
Mining waste, million metric tons )
Industrial waste , million metric tons 59 eall Industrial waste
O ek
1,854 9,609 8 498
B g; . 8
32 = \
@ 0 19
194 4 o el 982 ¢
< € 11,228 3 el
n.a. sk ek
35 62
: 85 o
aald
0 e 3306
€ o

Exhibit 18. Historical industrial waste
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Waste by sources, 2010

MIn tons

Waste from farming, =~ Hazardous Industrial Total
forestry waste waste'
and fishery (organic)

1Includes waste from mining/ore mining, manufacturing, electricity, gas and steam production, construction etc.
SOURCE: Kazstat

Exhibit 19.Industrial waste volumes

Total MSW in Kazakhstan per year

MIn ton per year

Vast share of MSW (>60%)
can be either composted
or recycled, this can

3,6 significantly lower

Other o environmental risks
Construction 2 related to landfills
materials

An almost 60% growth in
Plastic “ MSW is expected in next

Glass 15 years, this will amount

to 14 min ton of additional
Paper MSW in BAU scenario

Food waste

201 2025

Exhibit 20. Household waste growth forecast
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Household waste collection 2010
Percentage (weight) of generated

Kokshetau
95%

Kazakhstan
70%

e

Astana
90%

Karagandy
60%

Aktau
70-75%

s

85%

Ust'-Kamenogorsk

Taraz
65%

SOURCE: Worldbank, Eurostat, ADB, EBRD/Fichtner

Disposal method
Percentage (weight) of volume

Heat / Material recovery (incl. composting)
I sanitary landfill
[ | Dump / Unsanitary landfill

Kazakhstan ECA!

Germany

1”Europe and Central Asia”, the World Bank’s grouping of Eastern European and Central Asian countries

Exhibit 21. Current provision with MSW collection and disposal services

e Underdeveloped waste collection, processing and disposal infrastructure.
Technology and infrastructure do not meet current standards due to a lack of
economic incentives, as well as other motivational aspects. For instance, some
standards/requirements are in place but enforcement is weak due to
insufficient state control. Moreover, there has been little incentive for local
authorities and business in the waste disposal sector to increase added value
recovery through recycling, composting, or energy recovery from urban waste,

with recycled volumes reported to be less than 5% of total MSW volumes.

Actually, Kazakhstan needs to build a new integrated waste management system,
because an institutional and legal framework is largely missing. The norms for
rational waste management are insufficient, and the responsibility for the building
and functioning of a more integrated system is not distributed. There are no
provisions to mandate sustainable financing of both infrastructure development and
its operation.

This system should be formed using the following approaches:

a) Establishing an organized waste management, full service provision, and

landscape protection across the board;
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b) Reducing landfill numbers through a broad shift to recycling/reuse and energy
recovery;

c¢) Building a “circular economy” where material flows are connected usefully to
find new applications within or outside the value chain;

d) Improving the environmental situation and reducing man-made environmental
impact.

To minimize industrial waste, a state program should be developed to recycle and
dispose of the legacy and today’s industrial waste, which should include the
following initiatives:

1. Evaluate all major landfills in terms of the content of useful substances and
conduct an inspection to see 100 percent of waste complies with
environmental standards.

2. Refine waste classification rules and align them with EU standards to reflect
the actual volume of waste and status of places where landfills are located.

3. Perform a technical and economic assessment at all major landfills with this
type of waste to define cost effectiveness of their recycling and to calculate
the investments needed to ensure their compliance with standards.

4. Define options for recycling/burial of hazardous and toxic waste for 100
percent of waste.

5. Based on the assessment of the economic and environmental impact,
prioritize this type of waste for further recycling and define required sources
of financing and relevant incentives to implement projects targeting
recycling and ensuring safe storage of 100 percent of washery refuse.

6. Create infrastructure and enterprises to recycle industrial waste, incentivize
their sustainable operation.

7. Articulate a clear mechanism of interaction between various ministries and
agencies to develop policies and control industrial waste management.

8. Improve regulatory mechanisms for chemical substances, bring HSE
legislation (including the chemical products register) into compliance with
the requirements of law “On chemical product safety”.
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10.

11.

12,

Ensure that environmentally safe technologies and processes, including the
technologies on destruction of wastes containing persistent organic
pollutants, and other hazardous wastes are introduced.

Introduce international systems of chemical substance classification and
marking.

Improve the system of statistical reporting and accounting of chemical
substances at the state level with formation of emission registers and transfer
of chemical substances at the regional and national levels.

Provide material-technical equipment of territorial analytical laboratories in
order to receive reliable on-line data on pollution of surface and underground
waters, soil and atmospheric air.

To overcome the MSW challenge, the following measures should be implemented:

1.

Perform detailed audit of all large MSW landfills and define recultivation
measures.

Develop a state MSW recycling and disposal program covering the
following aspects:

o Set the target for MSW recycling of up to 50 percent by 2050; and
storage of residual MSW volumes at environmentally friendly and
sanitary landfills with their share to increase to 100 percent by 2050 so
that all landfills in the country comply with the most up-to-date
environmental and sanitary requirements;

e Introduce a household waste separation program for consumers;

o Define a tariff calculation methodology which will cover operational
costs and investments with a certain rate of return taking into account
profit generated from recycled materials;

o Implement the principles of a manufacturer’s extended liability to cover a
part of the costs of collection and disposal of packaging, electronic and
electric equipment, transport vehicles, batteries, furniture and other used
goods;

o Develop a mechanism to attract investments, e.g., through public-private
partnerships in big cities and at the level of municipalities in small
populated centers, using budget resources to develop industry;
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o Enter into contracts for household waste management on a tender basis
with a broad coverage of the territory;

o Define public support measures for socially vulnerable groups when
setting tariffs for MSW collection and disposal.

3.  Update MSW recycling and storage standards using new technologies, such
as anaerobics, composting and biogas.

4. Create a regulatory and legal framework to control MSW collection,
transportation and storage until 2015.

5. Improve collection, processing and presentation of statistical information to
monitor achievements of target indicators in MSW management.

3.6. Reducing air pollution

The main air pollutants of concern are particulate matter, sulfur dioxide and oxides
of nitrogen. Other pollutants include mercury, ozone, lead, carbon monoxide and
dioxins. Three sectors of Kazakhstan — power industry with combustion sources,
manufacturing and mining, and transport — account for the vast majority of
Kazakhstan’s emissions of particulate matter, sulfur dioxide and oxides of
nitrogen.

Power generation combined with district heating (DH) (i.e., combustion sources) is
the sector generating the largest amount of particulate matter, sulfur dioxide (SO,)
and nitrogen oxides (NO,) emissions. Combustion sources make the largest
contribution in the total air emissions - 40 percent of total emissions, 50 percent of
particulate matter, 47 percent of SO,, and 60 percent of NO, emissions. These large
emissions are due to the use of low-quality coal and inadequate pollution control
equipment in power plants and DH plants.

Sector Total Particulates | SO, NO,

Power industry and

: 845.9 320.7 339.4 128.6
centralized heat supply

Manufacturing industry 718.4 139.7 275.5 41.1
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Mining industry 340.8 80.1 87.7 30.2
Subtotal for industrial sectors | 1926.0 540.5 702.7 200.0
Transport 118.3 7.1 1.6 4.8
Total for Kazakhstan* 2226.5 639.3 723.6 215.6

* The "Total for Kazakhstan" figure is not the sum of the "Subtotal for industrial sectors™ and the
"Transport" figures

Table 1: Emissions in Kazakhstan by main sectors in 2010, thous. metric tons

Air pollution is a severe environmental problem in urban areas in Kazakhstan,
especially in the industrial zones developed as production centers and located in
industrialized oblasts. Urban areas contribute a major portion of the pollution
generated. Because large populations have been affected by adverse air quality in
urban areas, particular attention should be placed on improving the air quality
therein.

Significant increases in air pollution levels have been observed recently in
Kazakhstan. Air pollutants contribute to the increase in the incidence rate of
associated illnesses and ailments and, as a consequence, lead to direct and indirect
losses to the national economy including necessary medical care expenses and
productivity losses. Current emission standards in Kazakhstan significantly exceed
European benchmarks. More stringent standards on particulate matter, SO, and
NO, emissions should be considered for adoption in Kazakhstan, if the country
wants to improve air quality.
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Emissions of KZ coal plants' as compared with European threshold for existing coal plants with installed capacity exceeding 200 MW
Mg/nm3

Kazakhstan indicators: I Kazakhstan standards for existing B European standards for existing

coal plants coal plants
Max B Min P Average with installed capacity exceeding 200 MW with installed capacity exceeding 200 MW
2100 902
2,000 - 3,000

1,200 -1,6002

.— I A
——
PM

* Current emissions exceed European thresholds:
*  PM-by more than 10 times

1,436
400
so,

*  NOx-by more than 20%
*  SOx- by more than 2.5 times
* Itis necessary to adopt standards complying, at least, with current European norms

1 Average at: Karaganda CHP-3; JSC AIES CHP-2; JSC AIES CHP-3; JSC AES Ust-Kamenogorsk CHP; Pavlodar CHP-3; JSC Station Ekibastuz GRES-2; JSC Astana-Energy CHP-2
2 Depending on ash/sulfur content in coal 3 Starting from January 1, 2016 - 200

SOURCE: EBRD; DEFRA: LPCD (Large Combustion Plant Directive); Ministry of Environment Protection

Exhibit 22. Power plants local air emissions: current level, Kazakhstan standards and
European standards

Based on the analysis of current emissions and the review of electricity and heat
generation capacities, the following measures should be taken:

1. Until the end of 2014, develop the principles and the roadmap of transition to
new emission standards close to EU norms together with power, heat
producers and other major industrial players.

2. Develop and implement standards close to EU norms.

3. Retrofit and install filters at plants and industrial enterprises located in the
proximity to big cities, match emission indicators to current standards
according to the developed roadmap.

4. Switch existing coal-fired power plants to gas, if gas infrastructure and
volumes are available and if it is cost effective.

5. Large boilers at coal power plants should be retrofitted at first instance with
modern control technology for particulate matter, sulfur dioxide and nitrogen
oxides. Smaller units should be allowed to operate until decommissioning in
order to satisfy the demand for electricity.

6. Install equipment for constant control of air emissions at large power plants,
boilers and industrial enterprises.

45



7. Perform continuous monitoring and control over emission of pollutants and
greenhouse gases through Kazakhstan’s environmental protection authority.

8. The following measures should be taken in transport:

o Deploy a modern transportation fleet together with improved practices, fuel
formulations, and operational practices;

o Set air emission standards for road transportation vehicles compliant with
EU norms from July 2016;

o Enforce annual inspection of motor vehicles to check exhaust fumes quality
to complete one-time audit of the whole operational car fleet until 2020;

e Switch public transport in Almaty to compressed gas; switch public
transport to gas in other big cities (Astana, Karagandy, Shymkent) until
2020 depending on gas resources and decisions made on gas price
subsidies.

3.7. Preservation and efficient management of ecosystems

Integrated management of ecosystems must be performed in accordance with the
principles of sustainable development to increase their significance and economic
potential.

Forestry management. There are 28.78 min ha of forests in Kazakhstan, from
which 1.5 mIn cubic meters of wood is produced. The forest areas were reduced
for many years, and the long-term value of these assets dropped — especially as a
result of illegal cutting, forest fires and conversions to agricultural lands. Forests
have to a significant degree lost such important properties as water retention,
carbon capture and soil stabilization. It is necessary to implement projects aimed at
efficient preservation of the forest resources, deforestation control, introduction of
modern forestry management methods and development of the relevant skills in the
country.

Management of fisheries. In the period from 1960 to 1990, fish capture volumes
dropped from 111.9 thousand tons to 68.6 thousand tons, and by 2010 this
indicator was further reduced by 51.7 thousand. The fishing industry employee
numbers dropped from 110 thousand in the 1940-ies to 4-5 thousand people.
Mostly this reduction is due to the drying up of the Aral Sea; other factors include
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overfishing, pollution and excessive withdrawal of river water. There are many
examples of countries successfully restoring their fisheries in 10-20 years. It is
necessary to implement projects aimed at raising the economic potential of the
fishing industry. Thus, gradual transition from fishing to fishing industry will allow
to reduce pressure from fishing resources of natural water basins. Fishing industry
will result in multiplicative social-economic effect. For example, growth of
industrial fisheries will help to create new jobs mainly in rural areas. This
implementation of projects aimed at increasing potential of fishing industry is
required.

Wild life management. Kazakhstan's endemic wild life is unique and constitutes
an attractive asset for tourists and a source of meat products (by hunting, etc.).
Currently Kazakhstan has a small but very lucrative hunting sector. A large
number of hunting resource users appeared in Kazakhstan, who were attracted by
the possibility of investing in the economy sectors which were new to them —
development of sustainable hunting and sport fisheries, development of
ecotourism, organization of photo-safaris, reproduction of wild animals in caged
and semi-free conditions, etc., which, in essence, are green investments. There are
about 700 hunting resource users already, who allocated 1415.3 min tenge for
development of hunting farms in 2012, including 1229.2 min tenge for the support
of gamekeeper service, 239.9 min tenge for biotechnical activities. The Republic's
budget received 145.3 min tenge in 2012 as payments for wild life usage.
Kazakhstan possesses unique possibilities for the development and provision of
ecological and hunting tourism. Sustainable hunting tourism can be established on
a professional basis to increase its economic benefits.

Ecological tourism. Kazakhstan’s pristine landscapes are considered to be one of
the main tourist assets of the country. Currently Kazakhstan is actively developing
communications and infrastructure (housing for tourists, transport, services), but
preservation of the landscapes designated for ecotourism is a mandatory pre-
condition in this respect.
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4. Human resources for transition to Green Economy and development of
the population's ecological culture

For successful implementation of the Concept, it is necessary to ensure availability
of sufficient human resources and expertise, including relevant training of
technical and management personnel.

To achieve this, it is necessary to plan activities in the following areas:
1. Train enough engineers in environment protection and resource productivity:

e All engineering education should have environment protection and resource
productivity in the curriculum. This is the case in most OECD countries
already. Since Kazakhstan’s economy is so resource-intense, this is even more
important for Kazakhstan than it is for most other countries;

o The number of engineers trained in Kazakhstan needs to increase substantially.
There is a shortage of skilled local engineers today, and the number of
education seats should increase accordingly to bridge the gap.

2. Conduct on-the-job training and advanced training of existing engineers,
representatives of authorities, and farmers. In the areas of energy efficiency,
agriculture and resource management, Kazakhstan could consider the
possibility of developing skills of the thousands of today’s managers,
engineers and farmers.

The next condition required is that of fostering a new eco-culture that
encapsulates environmental stewardship among the general public. The
population should be educated to be responsible in terms of rational
consumption of energy, water and other natural resources, separating
household waste for future recycling.

3. It is necessary to fully include green topics in elementary and infant school
curricula. This will implant the environment protection ideas in the minds of
future generations and will bring additional benefit.

4. It is also necessary to conduct broad communication and education programs
to increase the population’s awareness in the issues of resource usage and
environmental problems. Such action should facilitate changes in the
population's behavior models with respect to usage of heating and cooling
systems, waste disposal and water usage.
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5. Establishment of the Council for Transition to Green Economy

The Council for Transition to Green Economy that will be responsible for
coordination and control of the transition to Green Economy will be established
under the President of the Republic of Kazakhstan. Every three years the Council
will be presented with a National Report on transition towards Green Economy.

Creation of such a body is a proven mechanism for the implementation of large-
scale transformations in the public sector. For example, this approach was
successfully employed in Taiwan, Great Britain, Korea and Bahrain (Exhibit 23).

Main learnings and success factors Main learnings and success factors
* Do not replace but complement * Attract right mix of experienced
“ ministries ’ seniors and young high-potentials
. * Ensure ability to contribute . * Ability to attract top-talent without
Taiwan . . . Bahrain X
innovation to solve issues at stake paying "top-dollar"
Program Ruralrecons- * Buildlocal capabilities to sustain the Bahrain * Ensure “sharp teeth" through strong
truction solution Vision 2030 mandate from country leadership
X . * Ensure ability to make or influence
Tran.sfor- Jelinie . Eluielin ) budget allocation decisions
mation Commission Economic
unit for Rural Develop-
Reconstructi ment Board
on (JCRR)
N L * Prioritize ruthlessly to ensure laser Y g * Very strong mandate with the full
2 S sharp focus and accountability \\. support of the Prime Minister
UK * Complement monitoring function Korea * Directly linked to Ministry of Finance
with content expertise and analytical . with full budget control
Program |EESanal brainpower to help stakeholders Natlonall * Recruited only the best and brightest
reform .'flgen— solve their problems Ecameliie both from the government and from
da‘ O,f PTG * Directly attach to Prime Minister with iy the emerging private sector
RS weekly review meetings to rigorously * Unit functioned as an "incubator" and
Transfor-  Prime track progress and immediately Strategy developed and spun off several
mation  Ministers escalate roadblocks Economic companies that later became large
unit Delivery Unit Planning private sector p]ayers
(PMDU) Bureau
SOURCE: Press search, interviews

Exhibit 23. Examples of creation of a state body for transition to green economy

6. Implementation stages of the Green Economy Concept

The asset regeneration cycle in the resource sectors of the economy takes a long
time and, in countries where the economy is oriented towards mineral resources
extraction, transition to a clean economy takes decades. Kazakhstan is not an
exception in this respect.
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Therefore, implementation of the Green Economy Concept will be performed in
three stages:

2013-2020 — During this period, the main priority of the state will be to optimize
resource use and increase the efficiency of the environment protection activities, as
well as to establish green infrastructure;

2020-2030 — Based on the established green infrastructure, transformation of the
national economy will start, oriented at rational water use, motivation and
stimulation of development and broad implementation of renewable energy
technologies, as well as construction of facilities based on high energy efficiency
standards;

2030-2050 — Transition of the national economy to principles of Third Industrial
Revolution, which require the use of natural resources on the condition of
renewability and sustainability.

1. THE LIST OF REGULATORY ACTS UNDERPINNING
IMPLEMENTATION OF THE CONCEPT

The Green Economy Concept is to be implemented in accordance with the
provisions of the Constitution of the Republic of Kazakhstan, Strategy
“Kazakhstan-2050” and “Kazakhstan-2030: Prosperity, Security and Growing
Welfare of All the Kazakhstanis” and the Strategic Plan for the Development of the
Republic of Kazakhstan until 2020.

The matter of the Green Economy Concept implementation will be regulated by
legislative acts of the Republic of Kazakhstan related to the transition towards
Green Economy.

The tools for implementing specific tasks of the Concept by sector are the existing
program documents as amended and supplemented with respect to the
implementation of the main areas of the Green Economy Concept, such as the
Program of Agro-Industrial Complex Development for 2013-2020 (Agribusiness-
2020), the State Program for Expedited Industrial and Innovational Development
of Kazakhstan in 2010-2014, National Education Development Program of
Kazakhstan in 2011- 2020, local development programs, strategic plans of
governmental bodies, Zhasyl Damu Industry Program for 2010-2014 and other
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industry programs that will be updated to include new areas of focus such as on air
quality, waste management, prevention of desertification and land deterioration,
improving soil fertility, development of fisheries, aquacultures and fish breeding .

The plan is also to develop the State Program for Water Resource Management for
2014-2040.
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