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Abstract - Kazakhstan is expected to be the biggest renewable energy player in Central Asia and continue to develop policy, 
the 2030 and 2050 targets for renewable energy in the most cost-efficient way. The focus is analysis of risk categories and 
underlying barriers for small-scale RES projects and assessment of measures aimed to overcome identified barriers and risks. 
The so called” small-scale RES technologies” may include solar PV (roof-top), solar water heating, small-scale wind and 
biogas. Off-grid, rural solutions will be particularly applicable in South zone of Kazakhstan. The results of analysis will 
provide policy makers in Kazakhstan with the direction needed to develop De-risking strategy for small-scale RES. 
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I. INTRODUCTION 
 
Kazakhstan is one of most energy intensive economy 
from CIS (16.9 tCO2/capita, 0.68 toe/1000 USD of 
GDP in 2014) [1]. Being rich in fossil energy 
resources, such as oil, gas and coal [2] Coal dominates 
in electricity power generation (80%) [2] whereas 
renewable energy (without large hydropower) 
accounts only for 1% of total percentKazakhstan’s 
total primary energy supply[3]. Kazakhstan is 
expected to be the biggest renewable energy player in 
Central Asia. The Government of Kazakhstan (GOK) 
expressed its commitment to renewable energy 
deployment.  
The recent Renewable Energy Policy include the 
following: RES generation target, regulatory policies, 
such as Feed - in Tariff and tendering; the fiscal and 
public financing mechanism is presented by 
investment loans [4]. According to the Concept of 
Transition to Green Economy of Kazakhstan (2013) 
the following ambitious targets were established: the 
share of renewable energy in generation is 3% by 
2020;30% by 2030 and 50% by 2050. According to 
recommendations and conclusions of the III-VI NC, 
promotion of RES is also recognized as national 
priority measure for climate change mitigation in the 
draft Intended Nationally Determined Contribution 
(INDC), submitted by the Government of Kazakhstan 
to UNFCCC in 2015. NC identifies actions to 
promote and integrate renewable energy sources in 
the electricity mix as the most effective climate 
change mitigation measures[7].  
The Ministry of Energy approved the renewable 
energy sources (RES) potential including of 
hydropower - 62 TWh per year, wind energy – 
920billion kWh per year, solar-3000hours per year. 
The Atlases for wind and solar energy were 
developed, the solar atlas see Figure.1The 2020 target 
assumes 1700 MW of total installed capacity while in 
2017 it was 340 MW in total accordingly (50% 
covered by wind and solar energy sources).Feed in 
Tariff were launched in 2013 (Table 1), the first 

auction for RES projects of total capacity 1000 MW 
(including wind- 620 MW-), solar-290 MW, Hydro-
75 MW and Bio energy-15 MW) took place in 
March-May,2018 in Astana, preparation for Autumn 
auction is ongoing with expected 750 MW capacity in 
total. 
Kazakhstan is taking further steps towards 
development of its alternative energy potential and is 
keeping modernizing the carbon-reliant economy from 
innovative development perspective[4]. Kazakhstan is 
a net exporter of energy [5], the lack of generation 
capacity in the south, forces to import electricity from 
neighbouring countries in order to meet electricity 
demand. The large territory of the country and low 
population density require highly costly extension, 
maintenance of transmission lines in order to connect 
remote areas to the grid. In some cases, transmission 
losses reach up 15 -25 %. 
A plant for the production of photovoltaic modules 
(Astana Solar) was launched at the end of 2012 in 
Astana. The design capacity of the planned 
photoelectric plates will be 50 MW with an extension 
to 100 MW in the future. Such modules have an 
efficiency of 15.36% and have a service life of 20 
years. 
International support of RES development is provided 
by UNDP, World Bank, EBRD, in particularthe 
EBRD is supporting French company Urbasolar 
SASin its plans to build a solar power plant 
in Kazakhstan,, the new Zadarya solar power plant 
will add 14MW of solar capacity to Kazakhstan’s 
energymix, bringing the total amount of existing and 
planned renewable energy to 365 MW (Figure 2). 
The focus of this Paper is analysis of risk categories 
and underlying barriers described in Tables 2,4 and 5 
for small-scale RES projects, also see Figure 3,and 
assessment of measures aimed to overcome identified 
barriers and risks described in Table 2.The so called” 
small-scale RES technologies” which are considered 
heremay include solar PV (roof-top), solar water 
heating, small-scale wind and biogas.Off-grid, rural 
solutions will be particularly applicable in South zone 
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of Kazakhstan.There are many smaller markets for 
RES applications in Kazakhstan, which are yet 
unknown to potential investors, developers and 
general public. 
Global environmental benefits in the form of GHG 
emissions reductions have been tentatively and 
conservatively estimated at 129,409 tCO2e in direct 
GHG emissions (see Table 3), taking in account the 
Grid emission factor for Kazakhstan, 0.914 
tCO2e/MWh (combiedmargin-2015), based on 
EBRD’s report [9]. 
The government is adopting measures which address 
non-financial barriers and risks to renewable energy 
investment, and plans to design financial instruments 
and models which are necessary to reaching the 2030 
and 2050 targets for renewable energy in the most 
cost-efficient way.  
 
II. ANALYSIS OF RISKS AND BARRIERS TO 
PROMOTE SMALL-SCALE RES 
 
2.1. Analysis of risks 
The analysis has identified as most relevant are: 
power market risk, grid management risk, resource & 
technology risk, currency/macro-economic risk, and 
counterparty risk. For small-scale RES, additional 
high-risk categories are permits risks, social 
acceptance risk, development and O&M risk, and 
financial sector risk. The higher risks and the 
correspondingly higher costs of capital would require 
higher returns to justify investments, making 
investments in RES less attractive. 
All risks were assessed at the levels as high, medium 
and low, see Table 4. 
The following risks were identified for the purpose of 
our analysis: economic risk, financial risk, policy 
uncertainty, permits/grid connection risk, market risk, 
labor and development risks, grid transformation risk, 
social risk and Environment and Climate change risk 
(Table 4). 
According to our analysis economic and financial 
risks consist with economic and financial 
barriers.Policy uncertainty risk, Market and 
Environment and Climate change risks are grouped 
under legal & regulatory barriers.While social risk 
corresponds to the category of Information 
&awareness barriers; and Technology 
implementation risk addresstwocategories of barriers, 
such as Institutional and Capacity Building and 
Technical barriers (Table 4). 
 

Table1: Eligible RES technologies and fixed rate of Feed-in-
Tariffs in Kazakhstan 

 

Table 2: Assessment of Financial measures for small-scale RES 
technologies in Kazakhstan 

 
 

Table 3:Estimated direct GHG emissions reduction for small-
scale RES 

 
 

Table 4:Identification of Risk and Barriers interconnectionfor 
small-scale RES 

 
 

Table 5:Identification of Measures to de-risking small-scale 
RES and overcome Barriers 

 
 
2.2. Analysis of Barriersfor Technology Diffusion 
Application of small-scale RES technologies line 
with the country’s social,economic and 
environmental development priorities. Barrier 
analysis and possible enabling measures for small-
scale RES technologies were identified for 
Kazakhstan using LPA analysis [10]. Barriers are 
grouped into financial and non-financial barriers. 
Economic and financial barriers are characterized by: 
-Lack of access to finance for consumers and 
companies,fiscal incentives, tax exemptions. - RE 
will not be able to compete with fossil fuel based 
power generation.Example of LPA for economic-

Type of RES

Building-level Solar Water Heating
Building-level Solar PV
Sub-total Urban RES

Farm-level Solar PV 
Farm-level Biogas plant
Sub-total Rural RES
TOTAL

RES for Rural Life

RES for Urban Life

Annual energy 
generation, MWh

Annual 
CO2, tCO2

Lifetime 
CO2

3,674                    3,358          67,161        
440                       402             10,054        

4,114                    3,760          77,215        

440                       402             10,054        
2,305                    2,107          42,140        
2,745                    2,509          52,194        
6,859                    6,269          129,409     
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inancial barriers for small-scale RES technology is 
presented in Fig. 3. 
Non-financial barriersfall into 4 categories and are 
characterized as the following: 
Legal & regulatory barriers: 
- Frequent changes in the Government of 
Kazakhstan create risk that such political 
commitments may be difficult to sustain; 
- Lack of approval, permits and grid connection 
process; 
- Absence of market for small-scale RES. Private 
investors do not find RES investments sufficiently 
attractive; 
-  Low social acceptance, lack of MRV and co-
benefits from RES, including small scale RE. 
Information &awareness barriers:  
- Lack of consumer awareness about the benefits 
of off-grid electrification solutions. 
Institutional and Capacity Building barriers: 
- Lack of a qualified employers and skilled 
domestic developers to support the development, 
MRV of small-scale RES 
Technical barriers: 
- Lack of product standards, which allows for the 
sale of low quality and counterfeit products. 
 
Inadequate access to acceptable financial resource.The 
private sector does not have adequate access to low- 
interest and long-term loans and credits to acceptable 
financial resources at local and international market, 
so the private sector is unable to provide sufficient 
investment for introduction of the small hydropower 
technology 
High transaction costs.The lack of experience of local 
consultants and the weak capacity of R & D 
institutions are the reasons why the costs of the 
feasibility study are high in Kazakhstan 
Inappropriate financial incentives. There is lack of 
financing instruments. Though there is state support of 
SME by allocation of funds from the republican 
budget to the Entrepreneurship Development Fund 
"DAMU" but the volume of concessional lending is 
not enough, for small hydropower projects. There is 
lack of risk insurance for investors in the financing of 
innovative RES projects. The existing FIT for small 
hydropower also could not compete with consumer 
tariffs (6.5–8.6 KZT/ kWh, without VAT) for 
electricity generated by coal based Power Plants. The 
market for small hydropower technology is not 
economically viable for technology 
producers/importers, as electricity consumers are 
accustomed to the use of cheap energy. 
 
III. RESULTS AND DISCUSSION 
 
3.1. Assessment of financial Measures 
Finally, measures to overcome identifiedbarriers and 
risks to be included into de-risking strategy have been 
identified due to grouped barriers as financial and 
non-financial, presented in Table 4.  

The assessment of financial measures by economic, 
social, environmental aspects is presented in Table 2, 
using CostBenefit Analysis for further presenting to 
policy-makers. 
Based on results of assessment it is recommended to 
use investment subsidies along with standard PPA 
through LLP Billing Renewable Center. FITsare 
recommended to enhance using auction system 
introduction as well as net metering introduction, 
along with GOK support program, financial models 
and incentives introduction. 
 
3.2. Assessment of non-financial measures 
Non- financial measures reflect national priorities and 
are grouped accordingly to 4 categories: legal & 
regulatory barriers, Information &awareness barriers, 
Institutional and Capacity Building and Technical. 
Measures to overcome legal &regulatory are the 
following: 
- Any proposed revisions in the policies will have to 
secure the highest level of approval (revision in feed-
in tariffs, auctions and PPAs, etc.). 
- Streamline and simplify approval procedures for 
permits, grid-connection and contracts with grid 
operator. 
- Improve legal and regulatory framework: 
regulations, auctions and FITs and tax exemptions, 
introduce net-metering for small-scale RES, heat 
generation and integration of RES solution in 
building design. 
-Design business & financial models and 
implementation schemes, farming cooperatives; 
introduction de-risking strategy and tools and 
promote mass market for RES products and services. 
- Diversification of RES targeted: solar, wind, biogas, 
in particular, small-scale RES by providing special 
investigation and study on small-scale RES; 
information campaigns for end-users/ developers of 
the benefits of small-scale RES.  
-Develop and implement MRV system and regular 
approve emission factor for GHG emission 
calculation for achieving environmental benefits (and 
carbon products). 
Measures to overcome Information&awareness 
barriers are the following: 
-Improve information sharing and Capacity Building 
project developers and RES users on project design, 
MRV in particular during the early market phase. 
Measures to overcome Institutional and Capacity 
Building barriers are the following: 
-Expand Capacity Building Initiatives and 
Collaboration, training at all levels with involving top-
level international technical specialists with 
experience of implementing RES projects. 
Measures to overcome Technical barriers are the 
following: 
-Implement RES projects, including small-scale RES 
to achieve RES targets. 
-Strengthening technology supply: ensure minimum 
quality standards, testing and certification to ensure 
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long-term quality for solar PV (and small-scale RES 
projects) 
Policy support and financial support strategies must 
be designed to support home market development and 
decrease risk in cost-effective way. 
De-risking measures were preliminary estimated  
 
CONCLUSIONS 
 
The major conclusions of this research are as follows: 
1. A more reliable and efficient energy supply will 
bear benefits for Kazakhstan’s energy customers, 
economy and the environment by decreasing GHG 
emissions and carbon intensity. 
2. The innovativeness approach is based on rigorous 
methodologies to assess risks withunderling barriers 
from private sector perspective and measuresto 
propose most cost-effective combination of policy and 
financial de-risking instruments to address barriers. 
3. The successful development of small-scale RES 
technologieswill direct its energy to remote rural 
areas, as well as to provide for the use by individuals, 
and will make a significant contribution to reducing 
the country’s emissions of greenhouse gases 
4. The results of this research and analysis will 
provide policy makers in Kazakhstan with the 
direction needed to develop De-risking strategy for 
small-scale RES with updating targets for each 
technology. 
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Fig.1. Kazak Solar Atlas.Source http://atlassolar.kz 

 
Fig.2. A 14 MW Kazak Solar farm. Source: EBRD 

(www.ebrd.com) 
 

 
Fig.3. LPA for economic/financial barriers for small –scale RES 
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