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A B S T R A C T   

We analyze the energy market and ETS outcomes in Kazakhstan, a major fossil-fuel exporter. The energy market 
was characterized by the presence of large state-owned enterprises, prevalence of fossil fuel subsidies, and 
dominance of coal-fired generation. Despite the ETS, Kazakhstan’s CO2 emissions and CO2 emissions intensity of 
its power sector continued to grow. Power sector investment and prices declined while CO2 emissions intensity 
of GDP reversed its downward trend. To increase ETS effectiveness it is necessary to prioritize stakeholder 
engagement, address deficiencies in carbon allowance allocation and trading, and enhance the carbon cost pass- 
through mechanism. Finally, formulating and implementing a comprehensive low-carbon transition strategy 
should improve ETS outcomes.   

1. Introduction 

An emission trading scheme (ETS) is a market-based climate policy 
based on a cap-and-trade mechanism whereby a cap is placed on total 
emissions from regulated carbon-intensive firms, which have to obtain 
an emissions allowance for each ton of the greenhouse gas (GHG) 
emitted. These allowances may be traded between ETS participants 
which, in theory, should create incentives for least-cost abatement. The 
long-run goal of an ETS is to encourage investment and innovation in 
low-carbon technologies. However, initial conditions and country spe-
cifics play a key role in determining the effectiveness of an ETS in 
achieving climate policy goals [1–3]. Kazakhstan was the first country in 
Asia and the first resource-rich middle-income country to launch a 
nation-wide ETS for carbon dioxide (CO2) in 2013. Kazakhstan may 
soon be followed by other resource-rich emerging economies as ETS 
initiatives are under consideration in Brazil, Chile, Colombia, Indonesia, 
and Mexico [4]. Our goal is to formulate lessons learnt from Kazakh-
stan’s experience with introducing an ETS. To this end, we discuss initial 
conditions, how the Kazakhstan ETS (KazETS) was established, and 
evaluate its performance. 

In general, effective low-carbon transition requires a three-pillar 
strategy [5]: (1) policies related to energy efficiency through stan-
dards and public engagement; (2) policies related to carbon pricing such 
as carbon taxes and ETSs; and (3) policies related to government 

supported low-carbon technology and infrastructure (refer to Box 1 for a 
more detailed discussion of the three pillars). Kazakhstan’s government 
has unsatisfactorily used standards policies and public outreach initia-
tives to promote technological development and raise public awareness 
of climate change mitigation responsibility (See Box 2). Furthermore, 
Kazakhstan presently has no strategy for the energy sector which could 
direct low-carbon technology and infrastructure development. As a 
result, the government’s programs supporting low-carbon technology 
and infrastructure are disparate individual instruments (See Box 3). 

As a result, we focus our investigation on the KazETS as it has been 
the main policy instrument of promoting low-carbon transformation in 
Kazakhstan. We acknowledge that ETSs have inherent characteristics 
that may lead to less than optimal outcomes: implementing an ETS is a 
complex political and time-intensive task and is “beset by difficulties of 
complexity, uncertainty and delay” [6]; p.265); incumbent enterprises 
will lobby and often are allocated generous allowances which leads to 
over-allocation of allowances; and there may be adverse interactions 
between an ETS and other concurrent energy and climate policies. 
Nevertheless, ETSs are able to provide a stabilizing effect on economic 
activity and investment in fossil-fuel dependent countries: during pe-
riods of low energy prices emissions are low and so are carbon prices and 
vice versa during periods of high energy prices. This stabilizing effect is 
important because in net-oil exporting countries, such as Kazakhstan, 
evidence indicates that they experience higher business-cycle volatility 
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relative to net-oil importing emerging and developing economies [7]. 
Furthermore, evidence from Malaysia reveals that in net-oil exporting 
countries, the majority of industries benefit from an oil price rise and 
suffer from an oil price fall [8]. Furthermore, evidence suggests that 
ETSs offer a means of introducing controls over emissions but also of 
avoiding major opposition from entrenched incumbents and have pos-
itive effects on the amount of green innovation [9,10]. 

However, our general finding is that the KazETS is yet to demonstrate 
its effectiveness: CO2 emissions intensity of the power sector and the 
GDP continued to increase while energy prices and investment declined. 
We explain this limited outcome of the KazETS by a number of reasons 
(1) changing external economic environment and dwindling export 
revenues shifted the government’s focus from climate policy to eco-
nomic recovery and redistributive policies; (2) pre-existing distortions 
from fossil-fuel subsidies and dominance of state-owned enterprises 
limited carbon cost pass-through and volume of emissions trading; (3) 
pushback from dominant firms made it difficult for the government to 
stay the course and resulted in a temporary suspension of the ETS. In 
addition to a number of technical shortcomings in ETS implementation, 
our findings highlight the need for adequate preparation and consensus 
building, reducing the state’s presence in the economy and pro- 
competition policy implementation before launching such schemes. 
According to Nee and Opper [11] reduced state presence is a necessary 
condition to promote competitive markets in ex-socialist countries, such 
as Kazakhstan, as state ownership often leads to non-profit maximiza-
tion strategies as well as a means for private enrichment of politicians. 

This paper is organized as follows: the next section discusses key 
features of a fossil-fuel dependent economy. Section 3 discusses how 
Kazakhstan’s ETS was introduced and sustained. Section 4 introduces a 
framework for analyzing ETS impacts. Section 5 evaluates the outcomes 
of the KazETS. Section 6 discusses our findings and provides policy 
recommendations. 

2. What are the features of a fossil-fuel dependent economy? 

Kazakhstan is one of the fossil fuel-dependent economies [12], i.e. 
“countries whose economies are highly dependent on income generated 
from the production, processing and export, and/or on consumption of 
fossil fuels and associated energy-intensive products” [13]; p. 10). A 
former centrally planned economy which was a part of the Soviet Union 
until 1991, it is the largest upper-middle income economy in Central 
Asia (per capita GDP in 2020 was $US 9056) with a population of about 

19 million [14]. The country has abundant fossil fuel and mineral re-
sources. Kazakhstan is the largest producer of uranium accounting for 
42% of global uranium supply in 2019 [120]. In 2018, it was the world’s 
9th largest exporter of coal and 9th largest exporter of crude oil [15]. Its 
economy is highly dependent on petroleum exports – in 2017–18 the 
petroleum sector accounted for 49–56% of exports and 30–35% of state 
revenue [16]. Overall, the extractive sector accounts for around 30% of 
Kazakhstan’s GDP [121].   

Another key characteristic of Kazakhstan’s economy is the domi-
nance of its state sector, in the form of public services and state-owned 
enterprises (SOEs), which reflects its heritage of central planning. The 
state’s participation in the economy as a proportion of total employment 
were 38% and 20% for the public sector and SOEs, respectively in 2016 
[32]. Between 2016 and 2019 Kazakhstan’s SOEs, led by 
Samruk-Kazyna, controlled productive assets that were valued at 53% of 
GDP [33]. The state holds 75% of Kazatomprom, the world’s largest 
uranium producer, and 100% of KazMunaiGas, which accounts for 30% 
of the country’s petroleum production and 80% of domestic refinery and 
pipeline capacity. A large percentage of both electricity and heat pro-
ducers are either SOEs or joint stock companies (JSCs) with large gov-
ernment ownership. In 2016, 46% of total electricity produced in 
Kazakhstan was generated by Samruk Energy SOE and Kazatomprom, 
while JSCs with state ownership generated 31% of total electricity 
produced [34]. For district heating, 29% of enterprises are SOEs and 9% 
are JSCs which are partially owned by the government [35]. Dominance 
of large SOEs raises concerns about their efficiency and limits compe-
tition in Kazakhstan’s economy. 

Apart from the heavy reliance on its extractive sector and a signifi-
cant presence of the state in the economy, Kazakhstan’s production has 
been historically dependent on coal-based electricity and heating [36]. In 
2018, coal accounted for 45% of its total primary energy supply and 
70% of power generation [15]. Coal-based power and heat plants are 
technologically outdated as most were inherited from the Soviet Union. 
According to one estimate, turbine equipment depreciation in the 
country’s thermal power plants is over 70% [27]. A significant amount 
of the coal-fired electricity is used by energy-intensive mining and 
metallurgical industries, which account for 12% and 26% of total elec-
tricity consumption, respectively [27,34]. These percentages are likely 
to grow: in 2018 the government discontinued collection of excess 
profits tax from firms operating in the mining industry [37] as part of the 

Box 1 
Three-Pillar Policy Approach to Low-Carbon Transition 

The policy framework presented in the Stern Review on the Economics of Climate Change [17] for effective CO2 abatement suggests the use of 
three policy elements: removal of barriers to behavior change, carbon pricing, and technology policy [18]. Grubb et al. [5] extended this 
approach and identified three ‘domains of change’ – satisfice, optimize and transform – and corresponding ‘pillars of policy’ for tackling GHG 
emissions. Pillar 1 draws on behavioral economics and recognizes that non-price factors affect consumers’ decisions. The dominant policy 
solutions for Pillar 1 are enforcement of public efficiency standards and citizen engagement. Pillar 2 relies on neoclassical economics and 
optimization theory. The principal policy solution is to raise the price of carbon, through carbon taxes or an ETS, so as to impose costs on 
polluters and provide price incentives for low-carbon energy. The third pillar draws on evolutionary economics, complexity theory and political 
economy to understand the transformation of whole economies, which are seen to be shaped by the interplay of technology, infrastructure, and 
institutions. Policies are designed to promote low-carbon growth through transformative investment coupled with strategic public planning and 
infrastructure investment. 

Single-pillar policies have limitations due to the presence of synergies between pillar-specific policies. For example Mercure et al. [19] show that 
a combination of carbon pricing, feed-in tariffs and technology subsidies have the ability to greatly outperform single policy instruments and 
outperform the sum of the impacts of its components taken separately. Grubb et al. [5] show that the EU’s decarbonization strategy is based 
around the three pillars. 

Assessing Kazakhstan’s low-carbon transition requires the evaluation of the effectiveness of the country’s policies in each pillar of low-carbon 
transformation. The discussion of Kazakhstan’s Pillar 2 policy, its ETS, is the main focus of this article. In Box 2 and Box 3, we provide a brief 
discussion of selected Pillar 1 and Pillar 3 policies pursued in Kazakhstan, respectively.  
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state’s diversification strategy away from petroleum dependence.1 

Furthermore, Kazakhstan’s Strategy 2050 and its Industrial Develop-
ment Plan 2020–2025 identify metallurgy and mining as priority areas 
[110]. 

In addition to the abundant crude oil and coal reserves, Kazakhstan 
has sizable reserves of associated and non-associated natural gas. They 
were estimated at 1 trillion cubic meters in 2018 and at current 
extraction rates would last 40 years [38]. Natural gas is increasingly 
used in power generation as its share grew from 10% of generated power 
during 1990–2010 to 20% in 2015–18. However, distortions created by 
the government’s 60% subsidy on domestic natural gas resulted in its 
low market price and has led most producers of associated natural gas to 
use it for re-injection to increase oil recoveries. In 2018, approximately 
13 billion cubic meters of natural gas (28% of gross production) were 
reinjected into oil reservoirs to raise oil output rates. This volume is 
expected to increase in the 2020s as a result of Kazakhstan’s policy of 
maximizing oil output [39]. 

Just like natural gas, other energy prices in Kazakhstan are heavily 
subsidized and significantly below cost-recovery levels [40,41]. The 
motivation behind the consumer subsidies is to ensure international 
competitiveness of the country’s industries as well as to provide cheap 
residential energy, which is considered a basic “human right” [42,43]. 
During 2015-17 Kazakhstan’s fossil-fuel subsidy was estimated at 
16–20% of GDP with the bulk of support provided to the coal industry 
[44]. Such energy subsidies are pervasive in fossil fuel-rich mid-
dle-income countries [45]- where affordability of energy is perceived as 
a compensation for resource depletion and a social contract for con-
taining political unrest [46]. 

As a result of its reliance on energy intensive resource industries, 
inefficient power generation, and subsidized energy prices, Kazakhstan 
is one of the most emissions-intensive economies in the world, even 
relative to countries which are heavily dependent on their extractive 
sectors [47]. In the 1990s (See Fig. 1), a large decline in output due to 
the collapse of the Soviet Union resulted in an initial reduction in 
Kazakhstan’s GHG emissions which was more than offset during the 
2000s by growing hydrocarbons production and lack of reform in the 

power sector [34]. In 2018, Kazakhstan emitted a total of 309 million 
tons of CO2 (MtCO2), which accounted for 80% of its total GHG emis-
sions, of these 106.8 MtCO2 were generated by electricity and heat 
production [48]. Kazakhstan ranked the 21st largest CO2 emitter in 
2018 [49]. In relative terms, Kazakhstan’s emissions are even higher 
given its small population and GDP: in 2018 it ranked as the 14th largest 
by per capita emissions and 9th largest by CO2 per unit of GDP [49]. 

According to the Paris Agreement, Kazakhstan is committed to un-
conditionally decrease its GHG emissions by 15% by 2030 compared to 
its 1990 level. However, economic development goals of Kazakhstan’s 
Strategy 2050 conflict with the country’s CO2 reduction commitments: 
the Strategy anticipates annual economic growth of 3.7% between 2020 
and 2025 [16] and electricity demand growth of 2.8% between 2015 
and 2045 [50]. A major portion of the increase in electricity demand is 
expected to be supplied using the country’s abundant coal reserves and, 
as a result, emissions are likely to increase- putting the Government of 
Kazakhstan’s Paris Agreement pledge into question. As of 2018, 
Kazakhstan’s emissions (320 MtCO2) have increased by 14% compared 
to those in 1990 (280 MtCO2). In comparison, in 2018 the EU GHG 
emissions decreased by 23% from their level in 1990. 

3. Launching and sustaining the KazETS 

The KazETS may be traced back to 2007 when the Kazakhstan gov-
ernment established the legislative foundations for an ETS: the Envi-
ronmental Code set a requirement for specified power plants, oil-and-gas 
operators, mining companies, and manufacturing firms to prepare and 
report annual inventories for GHG emissions starting in 2008 [51]. In 
December 2011, the President of Kazakhstan signed a law introducing 
an additional chapter to the Environmental Code, which has been 
regulating the KazETS since January 2013. At that time the government 
envisioned that internationalization of allowances and offsets would 
become a source of funding to modernize the vintage capital present in 
many sectors of the economy. Specifically, the Environmental Code 
allowed implementation of technology transfer and investment in 
Kazakhstan under the Clean Development Mechanism (CDM) and Joint 
Implementation (JI) mechanisms of the Kyoto Protocol. In addition, 
consideration was given to linking the KazETS with the EU-ETS and 
South Korea’s ETS, as the three systems had similar market designs 
[116]. The KazETS only covers CO2; however, the levels of nitrous oxide 
(N2O), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) are 

Box 2 
Kazakhstan’s Low-Carbon Transition Strategy – Standards and Public Engagement 

Many of the environmental performance and energy efficiency standards for new facilities are less stringent in Kazakhstan compared to Russia, 
China and the EU. For example, NOX requirements for new power plants in Kazakhstan (320–550 mg/m3) are at least double of those in the EU 
(150 mg/m3) and more than four times the level allowed in China (50 mg/m3) [20,21]. Furthermore, the standards are low for existing plants, 
double of the allowable levels for new plants [21]. Such low standards for old plants do not encourage modernization in the power industry. 
Similarly, low energy efficiency standards are present in residential and commercial buildings sector. For example, in Kazakhstan minimum 
R-values for windows are 37.5% lower than those of the Czech Republic [22]. Furthermore, for residential buildings constructed prior to 2013, 
district heating tariffs are not tied to actual consumption but are based on norms expressed in unit cost per square meter of living space. In 
addition, heat subsidies in Kazakhstan are significant - without subsidies the cost of heat in the capital city, Nur-Sultan, could increase by 500% 
[23]. 

In 2019 the average residential electricity tariff in Kazakhstan was 3.0 $US cents per kWh compared to 11.2 $US cents in Bulgaria and 34.6 $US 
cents in Germany [24]. The average residential natural gas tariff in Kazakhstan was 1.29 $US per gigajoule while it ranged from 10.75 $US per 
gigajoule in Hungary to 36.80 $US per gigajoule in Sweden [25]. However, a poll completed in Kazakhstan by the UNDP [117] indicated that 
almost two-thirds of respondents do not support an increase in heat and electricity tariffs. These facts suggest that Kazakhstan’s public is poorly 
informed of the trade-off between the energy affordability due to fossil fuel subsidies, on the one hand, and climate change and the long-term 
economic prosperity of the domestic economy, on the other hand. The poor record of public engagement on the necessity of residential energy 
price reform is in line with the general limited nature and minimal effectiveness of Kazakhstan’s government engagement with the private 
sector, NGOs, and the public [21]. Furthermore, public engagement in energy efficiency policy formulation remains in its infancy worldwide 
[5]. Yet, public engagement can effectively empower consumers by developing a feeling of responsibility for the consequences of their con-
sumption of energy [26].  

1 Excess profits tax for the petroleum industry ranges from 0 to 60%. Mining 
firms still pay a minerals extraction tax at rates which range from 0% to 18.5% 
depending on the type of mineral [120]. 
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monitored. Methane emissions are currently excluded from the KazETS 
(in 2018 methane contributed 14.6% of Kazakhstan’s total GHGs [52]). 
The sectors regulated by the KazETS include power and heat generation, 
oil and gas, mining, metallurgy, chemical and construction materials. As 
described in Section 2, many firms from these industries are SOEs or 
JSCs with significant public ownership, which created an inherent 
conflict of interest for the state. Phase 1, a one-year pilot, was imple-
mented in January 2013 and covered 77% of total CO2 emissions by 
regulating 178 facilities [28]. However, faced with industry’s opposition 
to the ETS (described below), the government curbed its ambitions as 
Phase 2, which ran from January 2014 until December 2015, covered 
only 50% of total CO2 emissions and regulated only 166 facilities [27]. 
In general, there was very little turn-over in facilities between phases - 
the reduction in regulated facilities between phases was concentrated in 
the chemical and construction materials sectors. During Phase 2, al-
lowances were to be traded among KazETS participants at Caspy, the 
Caspian Commodity Exchange. Penalty rates for exceeding each ton of 
CO2 amounted to $US 51.7 per tonne in 2014 and $US 44.7 per tonne in 
2015 [53]. A crucial feature of KazETS was prohibiting the pass-on of 
CO2 allowance costs or the costs of abatement to consumers’ energy 
prices. Furthermore, power companies were not allowed to reduce en-
ergy production due to consideration of energy security [54]. 

In general, many of the features of KazETS design were similar to the 
ones of EU-ETS [31]. We refer readers to Sammut et al. [116] for an 
in-depth comparison of the designs of the KazETS and the EU-ETS as well 
as a discussion of expected of outcomes from the KazETS due to the 
differences in design and implementation. Key differences between the 
KazETS and EU-ETS were the former’s short phase durations and pro-
hibition of energy price increases due to CO2 allowance cost which, 
according to the policy transmission mechanism described below, would 
significantly limit KazETS effectiveness [55]. 

The implementation of the KazETS met strong industry opposition as 
the plan proposed to limit the amount of free carbon allowances in 2013 
to below actual 2010 carbon emission levels [28]. Consolidation of 
regulated firms against the KazETS was intensified by the deteriorating 
macroeconomic conditions in 2014–15. During 2013–16, following a 
greater than 50% collapse in the international oil price Kazakhstan’s value 
of fuel exports, which usually represents 70% of merchandise exports, 
plummeted, declining at 20% per year. As a result, Kazakhstan’s real 
GDP growth rate slowed down from an average of 8% per year during 
2000–13 to 4% in 2014 and just over 1% in 2015 and 2016. To reduce 
mounting pressure on the exchange rate and international reserves of its 
central bank, the Government of Kazakhstan undertook two major 
currency devaluations during KazETS Phase 2: a 19% devaluation in 

February 2014 and a 26% devaluation in August 2015. Both de-
valuations increased inflationary pressure as well as financial burden on 
many private and public companies with foreign-currency loans. The 
effects of the first devaluation gave impetus for industry associations 
(Kazenergy Association and Atameken National Chamber of Commerce) 
to lobby for relief from the burden of the KazETS. Specifically, the 
Kazenergy Association, comprising 80 major producers in the 
oil-and-gas and power industries, lobbied the Government of 
Kazakhstan to release energy sector firms from the KazETS on the 
grounds of loss of competitiveness, KazETS’s weak legal foundation, and 
high monitoring, reporting and verification (MRV) costs [28]. 

It is important to note that the August 2015 devaluation changed the 
priority of the government towards economic recovery: the government 
became hesitant to allow any utility price increases or economic slow-
down because of CO2 costs. Energy efficiency investment became a less 
pressing issue as the government looked for a stimulus package that 
would generate jobs. The Nurly Zhol $US 9 billion transport infra-
structure expansion program was designed and implemented during 
2015–19 and represented a key component of the stimulus package 
[56]. In fact, earlier carbon reduction objectives contradicted policies 
designed to mitigate economic decline and promote new industrial 
projects. Competition between proponents of different strategies in 
different ministries led to conflicting priorities of government programs 
[28]. Two examples of conflicting programs were the 2014 objective of 
stimulating investment in low-carbon technologies declared in the 
Concept of Development of the Energy Complex [54] and the 
2009–2015 electricity price cap regulation. Between 2013 and 2015, 
this price cap regulation required mandatory reinvestments of all profits 
of power plants and prohibited payment of dividends from power assets. 
If an investment agreement with the Ministry of Energy was absent, a 
power plant had to sell power at the cost of production. This price cap 
regulation led to increased regulatory risks for private investments in 
power infrastructure and reduced incentives for energy efficiency pro-
jects [34]. 

In February 2015, the Government of Kazakhstan agreed with the 
industry associations’ proposal to postpone the beginning of KazETS 
Phase 3 from 2016 to 2018. KazETS Phase 3 (2018–2020) covered 50% 
of total CO2 emissions by regulating 225 installations [57]. During the 
21-month long suspension period, the Government of Kazakhstan amen-
ded the allocation method; the MRV system; trading procedures; and the 
operating rules [58]. First, in addition to the grandfathering method of 
allocating allowances (used during Phases 1 and 2) benchmarking was 
introduced in Phase 3. The grandfathering was based on annual average 
2013–2015 emissions [59]. The benchmarking system consisted of 52 

Box 3 
Kazakhstan’s Low-Carbon Transition Strategy – Low carbon Technology and Infrastructure 

The penetration of renewable energy sources (RES) in Kazakhstan is limited as solar, wind and biomass electricity generation made up only 
1.13% of the energy mix in 2019 [122]. The existing model of RES support faces many challenges. First, coal-fired power plants are obliged to 
buy renewable energy according to their share in total electricity generation. Currently, the share of renewable energy in coal-fired power plants 
costs is about 2–4.5% but could reach 15–30% by 2021 [27]. This policy increases the dependence of new renewable energy projects on the 
financial performance of coal-fired generation and the approval of electricity and capacity tariffs. Second, increased renewable generation may 
lead to electricity tariff growth and requires reconsideration of the government’s objectives to maintain the competitiveness of the country’s 
energy-intensive industry and energy affordability for households. Third, increased RES penetration faces three power grid-specific barriers: 
Kazakhstan’s centralized electricity system does not allow quick or flexible reactions to changing electricity production and consumption 
profiles; there is lack of balancing capacity because of natural gas shortages caused by the government’s 60% subsidy on domestic natural gas; 
and regional grids are incapable of integrating renewable energy without considerable investment [28–30]. 

Another element of low carbon technology promotion is Kazakhstan’s plan to form a vertically integrated nuclear industry, including nuclear 
power plants. However, the low level of social support for the construction of nuclear power plants [31] and the existing low level of electricity 
prices question social and economic justification for the project. Moreover, the limited flexible generation capacity, and development of such 
large scale base-load nuclear power generation with an increased portfolio of renewable energy sources may create serious technological 
challenges for stability of the national power grid.  
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benchmarks for different product outputs and input fuel types [60]. For 
electricity and heat-producing plants, the facilities followed a 
fuel-dependent benchmarking principle in which plants using the same 
fuel were grouped together. Data indicate that of the 94 regulated 
electricity- and heat-generating facilities, 57 chose benchmarking and 
37 chose grandfathering and that 83% of the regulated emissions were 
allocated under the benchmarking alternative [124]. One possible 
reason for the high percentage of facilities choosing benchmarking may 
be the result of Kazakhstan’s relatively lax benchmarks (0.985 
tCO2/MWh for electricity generated by coal and 0.621 tCO2/MWh for 
electricity generated by natural gas) compared with benchmarks in 
other jurisdictions, specifically Germany (0.75 tCO2/MWh for elec-
tricity generated by coal and 0.365 tCO2/MWh for electricity generated 
by natural gas) and Alberta (0.37 tCO2/MWh for electricity generated 
by coal and natural gas) [60–62]. The second major regulatory change 
was the implementation of an electronic MRV reporting system and 
transferring of the accreditation of MRV bodies to the National Center 
for Accreditation, which enables MRV bodies to be accredited according 
to ISO standards. However, the UNFCCC [52] reports that no changes in 
the rules for monitoring the completeness, transparency and reliability 
of data were reported in the 4th Biennial Report, which covered Phase 3. 
The third major regulatory change implemented in Phase 3 was the 
ability of individual firms to conduct over-the-counter transactions, 
which enabled large industrial groups to net carbon positions within 
their groups. The over-the-counter trading did not change the number of 
allowances traded as a share of total allocated allowances (i.e., 1.4% in 
Phase 3 versus 1.3% in Phase 2) [63]. To sum, the three major changes 
made to the KazETS at the beginning of Phase 3 appear to have had 
minimal effect on improving the performance of the KazETS. Allowing 
over-the-counter trading appears to have had no effect on the volume of 
transactions; the changes to the MRV system were not substantial; and 
lax benchmarks provided few incentives for CO2-intensive firms to 
invest in energy- or carbon-efficient technology or transition from coal 
to gas. 

4. Conceptual framework 

To evaluate the effectiveness of the KazETS, we use a conceptual 
framework that shares common features with [64,65]. Our analysis is 
based on the transmission mechanisms of climate policy on carbon 
emissions via pass-on of carbon prices; fuel substitution; technology 
adoption, new entrants, and government support (see Fig. 2). Using this 
framework, our objective is to evaluate, in a relative manner, Kazakh-
stan’s experience with its ETS in the following areas: (1) the level of 
development of the CO2 market; (2) prices of energy; (3) the level of 
investment in the power sector; (4) changes in economy-wide and 
sector-level CO2 emissions; and (5) the emissions intensity of the power 
sector and the overall economy. Analysis of the impact of ETS on 
aggregate output, employment, and general prices is beyond the scope of 
our study. 

4.1. Cost pass-on 

Technological updates and fuel switching by ETS firms require time. 
In the short run, the cost push from the introduction of carbon pricing 
will result in cost “pass-on” as ETS firms would raise their output price. 
The extent to which ETS compliance costs may be passed on to ETS 
firms’ customers is determined by price elasticities of demand from 
other firms and final consumers. Thus, carbon prices progress through 
supply chains in the form of price increases of non-ETS goods. Due to an 
income effect, rising ETS-industry prices will reduce the disposable in-
come of consumers, aggregate demand may (ceteris paribus) go down 
and carbon emissions will fall [66]. In the medium term, a substitution 
effect will result in intermediate and final consumers reducing their 
consumption of ETS industries’ output by substituting to low-carbon 
products and thus reducing emissions [66]. 

4.2. Fuel substitution 

ETS firms may respond to the introduction of carbon pricing by 
substituting high carbon-intensive fuels (e.g., coal) by lower carbon- 

Fig. 1. Kazakhstan’s GDP ($US bln) and GHG emissions (MtCO2eq). 
Source: [123]. 
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intensive fuels (e.g., natural gas). The ability to substitute energy types is 
constrained by technological characteristics of production as well as 
access to alternative energy types and reliability of supply. 

4.3. Energy efficiency innovation 

Firms may respond to carbon prices by increasing energy efficiency; 
that is, reducing overall energy consumption while maintaining output 
levels. Gains in energy efficiency require an adjustment to the produc-
tion function through, for example, updating production processes or 
technology. The ability of firms to increase energy efficiency depends on 
the availability and affordability of modern technology, access to 
finance, and capability of implementing efficiency enhancing measures 
[65]. 

4.4. Carbon efficiency innovation 

Coal- and natural gas-based facilities may produce significant CO2 
reductions as a result of carbon efficiency improvements [67]. There are 
three main routes of CO2 technology systems: post-combustion, pre--
combustion, and oxy-fuel combustion. Pre-combustion capture pro-
cesses convert fuel into a gaseous mixture of hydrogen and CO2. The 
hydrogen is separated and can be burnt without producing any CO2. 
Post-combustion processes separate CO2 from combustion exhaust 
gases. Oxyfuel combustion processes use oxygen rather than air for 
combustion of fuel. This produces exhaust gas that is mainly water vapor 
and CO2 that can be captured [67]. According to David and Herzog [68]; 
the costs associated of CO2 capture technology are an additional 1.5–2 
$US cents per kWh and 3 $US cents per kWh to the cost of electricity for 
a natural gas-combined cycle power plant and coal power plant, 
respectively. 

4.5. Renewable energy sources (RES) market penetration 

Appropriate carbon pricing could lead to new low-carbon RES in-
vestment, which leads to RES sources having a greater share of total 
energy production and to a reduction in CO2 emissions. Wind, solar, and 
distributed bio-energy sources are already competitive without sub-
sidies [69,70], provided that site conditions are favorable and fossil fuel 
subsidies, if present, are counteracted by carbon pricing. In addition, not 
only new RES sources are likely to be brought on line, but existing RES 
sources will have an incentive to improve their carbon efficiency. 

4.6. Government support policies 

Carbon price signals may not create a sustainable support for low- 

carbon innovation and penetration. As a result, government support 
policies, financed by revenue from carbon permit auctions, may be 
necessary. According to Wiese, Cowart and Rosenow [71] carbon permit 
revenue should be allocated to firms in sectors both covered by and 
outside the ETS. Recycling revenues has the ability to result in signifi-
cant emission reductions at the lowest economic and societal costs 
because ETSs are commonly implemented into markets with second-best 
problems, e.g. market failures and barriers, which rationalize the use of 
multiple policies with a common policy target [72,73]. Furthermore, 
there is evidence from multiple jurisdictions that carbon pricing cannot, 
by itself, attract sufficient public support to drive down emissions 
enough to meet global carbon targets [74,75]. However, the public’s 
willingness to support carbon pricing is greatly enhanced where the 
revenue is directed towards programs to reduce emissions, especially 
renewable energy [76]. The RGGI has demonstrated the political value 
of carbon revenue recycling to sustaining carbon pricing as a climate 
mitigation tool [77]. Well-planned and efficiently implemented gov-
ernment support schemes effectively contribute to renewable energy 
diffusion [78]. Furthermore, coordinated development of demand-side 
policies has the potential to greatly reduce carbon emissions. The full 
cost of saving electricity among U.S. utility efficiency programs was 
estimated at 4.6 $US cents per kWh [79]. The OECD [80] estimated that 
a US$ 25 carbon price in coal-intensive countries has the ability to 
generate fiscal revenues of one percent of the countries’ GDP. These 
revenues can be plowed back into renewable energy and demand-side 
support schemes. 

5. Assessing ETS outcomes 

We provide both an absolute and a relative evaluation of the KazETS. 
The former is based on examining (1) the combined country-level 
annual carbon emissions factors for electricity and heat generation for 
the 2011–16 period, and (2) firm-level emissions factors for five ETS 
regulated electricity generating facilities for the 2011–16 period. The 
latter is based on our conceptual framework of the transmission mech-
anism, using publicly available data on a number of indicators before 
and after the introduction of emissions trading. In addition, we use 
outcomes of the EU-ETS for comparison as these are well researched and 
features of the two schemes are similar in many respects (See [116]). 
Furthermore, both the EU-ETS and KazETS were implemented and pilot 
phases operated during periods of high rates of GDP growth. In addition, 
Phase 2 of each system coincided with years of very low, and negative 
for the EU-ETS, GDP growth. As a result, the macroeconomic conditions 
that both ETSs experienced are quite similar. 

Fig. 2. ETS transmission mechanism. 
Source: Based on [64,65] with authors’ modifications 
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5.1. Investigating absolute effects of the KazETS 

Caution must be used when comparing 2011–2013 and 2014–2016 
CO2 emission values as the method of calculating CO2 emissions 
changed. Prior to 2014, each coal-fired electricity and heat facility used 
a single country-wide coefficient that was based on the weighted 
average (by weight of individual coal mine production for the domestic 
market) of mine-specific CO2 emission coefficients. At the beginning of 
Phase 2, the system was changed so that individual facilities could 
choose between the country-wide emissions coefficient and a facility- 
specific coefficient calculated by using the weighted average of the 
specific mines’ CO2 emission coefficients related to the coal which the 
facility consumed. As facilities which used poor quality coal most likely 
chose the country-wide coefficient, reported CO2 emissions are likely 
biased downwards after 2013. Based on annual emissions data for 
electricity and heat generated by fossil fuels [115] and total electricity 
and heat production data from the Kazakhstan Committee on Statistics 
[126], Kazakhstan’s country-level carbon emissions factor for electricity 
and heat was 0.385 tons of CO2 per MWh in 2011 and steadily increased 
to 0.476 tons of CO2 per MWh in 2016. 

Annual facility-level carbon emissions factors were estimated using 
facility-level electricity production [113] and facility level CO2 emis-
sions data [124]. Again, caution must be used when comparing 
2011–2013 CO2 emission values and 2014–2016 values. The average 
carbon intensity of coal-fired electricity facilities during 2016 was 0.952 
tons per MWh down from 0.978 tons per MWh in 2011. However, each 
facility experienced significant reductions in their carbon emissions 
factors between 2013 and 2014 (2.1%–10.0%) and increases in their 
carbon emissions factors between 2014 and 2015 (1.0%–5.6%), which 
suggests these facilities most likely switched to facility-specific co-
efficients and actual CO2 reductions were less than reported. The 
average carbon intensity of natural gas-fired electricity facilities for 
2016 was 0.755 tons per MWh down from 0.788 tons per MWh in 2011. 
However, again there was a large decrease in average carbon emissions 
factors between 2013 and 2014 (8.1%) and increase in the average 
carbon emissions factor between 2014 and 2015 (3.7%). These data 
suggest that the KazETS provided little incentive for facilities to invest in 
either energy efficiency or carbon efficiency, except for an 
electricity-generating facility owned by Eurasian Resource Group (ERG), 
an integrated international mining/metallurgy company, which expe-
rienced a 10% reduction in carbon intensity between 2013 and 2014. 
This reduction is aligned with ERG’s carbon management plan, which 
has a goal of reducing the company’s carbon footprint by 3% in response 
to international stakeholders’ requests (personal communication with 
ERG management). 

5.2. Investigating relative effects of the KazETS 

We start with the consideration of emission levels in Kazakhstan and 
the EU: in the EU, CO2 emissions from electricity and heat sectors fell at 
an average of 1.1% per year over 2005–2016 [115]. It is important to 
note that this emissions reduction may not be directly attributable to the 
effect of the EU-ETS as other confounding factors, such as the economic 
recession associated with the financial crisis of 2007–09 need to be 
accounted for. In contrast, in Kazakhstan CO2 emissions from the elec-
tricity and heat sectors continued to grow after the introduction of its 
ETS, even though Kazakhstan experienced a sharp reduction in GDP 
growth during 2015–2016 (See Fig. 3). Specifically, the growth rate of 
CO2 emissions from the power sector decreased from an average of 5% 
per year during 2000–12 to 2.3% per year on average during 2013–17. 

This reduction in emissions growth rate may be considered as 
aligning with an interpretation of ETS effectiveness vis-a-vis the 
business-as-usual scenario, i.e. if Kazakhstan’s economy continued its 
high growth rates recorded prior to the collapse of petroleum prices in 
2013–14. However, given Kazakhstan’s poor macroeconomic perfor-
mance during 2014–2016, we need to consider CO2 emissions in relative 

terms using intensity indicators. We observe that CO2 emissions intensity 
of GDP decreased at 2.8% per year during 1990–2012 (See Fig. 4). A key 
factor that contributed to this long-term reduction in emission intensity 
of GDP was the changing structure of production as the share of services 
increased from 25% to 56% of GDP between 1992 and 2018 [81]. 
However, after the KazETS was launched the emissions intensity of GDP 
reversed its trend and started growing at 1.2% per year during 2013–18. 
Furthermore, the introduction of the KazETS did not change the 20-year 
positive trend in emissions intensity of the largest contributor of 
Kazakhstan’s CO2 emissions, the power sector. 

As we take a closer look at the power sector itself, we note that 
Kazakhstan’s fuel mix in power generation remains to be dominated by 
coal, which is similar to what it was in Germany: in late 1990s-early 
2000s over 50% of Germany’s electricity was produced from coal, but 
by 2018 this share went down to 35%. According to Grubb et al. [5], 
during Phase 1 of the EU-ETS utilities switched operations from less 
efficient brown coal to highly efficient hard coal plants. During Phase 2, 
there is evidence that utilities switched to using gas instead of coal to 
reduce their emissions [5]. In Kazakhstan, over 70% of its electricity 
generation has been historically attributed to coal and, despite the 
introduction of the KazETS, coal’s share in Kazakhstan’s electricity 
production remains unchanged. Furthermore, unlike in the EU, 86% of 
the thermal coal consumed in Kazakhstan is bituminous coal (and this 
percentage was constant over 2011–2016) and there is minimal op-
portunity to switch to more efficient hard coal plants. However, there is 
an opportunity for Kazakhstan’s utilities to switch to natural gas. But, 
the Kazakhstan government’s regulation of the wholesale and retail gas 
prices has led both foreign and local lenders and investors to ignore 
developing new gas fields and proceed with the gasification. 

To provide further insight of the impact of the KazETS and EU-ETS, 
we examine the time series (1990–2018) of GHGs from the energy in-
dustries [82] for both jurisdictions. In 2005, the first year of Phase 1 of 
the EU-ETS, the level of GHGs emitted by the EU’s energy industries was 
95.5% of the level in 1990. This value increased to 96.6% in 2007, the 
last year of Phase 1. The Great Recession greatly reduced the level of 
energy industries emissions as the values decreased to 92.1% and 84.8% 
in 2008 and 2009, respectively. However, post 2009 the EU-ETS appears 
to have contributed to constraining the level of GHGs emitted in the EU 
as by 2018 the level of energy industries emissions reduced to only 
66.6% of 1990 levels. For the KazETS, in 2013, Phase 1, the level of 
GHGs emitted by Kazakhstan’s energy industries was 81.1% of the level 
in 1990. The level decreased to 76.0% in 2015, a year when Kazakhstan 
experienced 1.1% GDP growth. Post 2015, the level of energy industries 
emissions steadily grew so that by 2018 the level was 88.8% of the 1990 
level. These data suggest that the KazETS, unlike the EU-ETS, did not 
assist in constraining the growth of GHG emissions when economic re-
covery resumed. 

Now, we turn to considering Kazakhstan’s carbon market. As Convery 
and Redmond [83] state “the market fundamentals of the [carbon 
allowance] market should be the same as for other commodity markets, 
supply and demand” ([83], p. 100). However, this assumes that firms 
and government are experienced in using economic instruments in 
climate policy and capable of both adapting these policies to local 
conditions and implementing these policies. During both Phase 1 and 
Phase 2, KazETS trading activity was thin as only 0.8% and 1.3% of total 
allocated emissions were traded in 2014 and 2015, respectively [31]. 
These values are extremely low in comparison to values reported by the 
EU-ETS. For the first three years of operation of the EU-ETS annual 
transactions were equivalent to almost 43% of the annual emissions cap 
[84]. The low trading volume at the KazETS may be attributed to the 
following: firms received additional carbon allowances if they intro-
duced a new source of emissions or increased capacity; the MRV used by 
many firms did not comply with international standards [53]; violation 
penalties were commonly waived; brokers controlled trades which led to 
non-transparent pricing; a grandfathering process for allowance allo-
cation was used and high emitting facilities were rewarded for past 
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inefficiencies; national offset market was poorly developed; there was 
no market maker to improve liquidity [59]; and economic activity was 
low in 2015 which led many facilities to emit less than in 2014 [124]. 

As far as the carbon price, the volume-weighted average price per ton 
of CO2 for the KazETS in 2014 was $US 0.79 and $US 2.01 in 2015 [31]. 
Price volatility during both 2014 and 2015 was significant with prices 
ranging from $US 0.06 and $US 4.54 in 2014 and $US 0.05 to $US 8.10 
in 2015 [31]. Again, the low prices and high volatility may be due, in 
part, to weak economic growth in 2015. Phase 3 trading commenced on 
Caspy in December 2019 and IHS Markit estimates that around 7.35 

million tons of CO2 were traded, either on Caspy or over-the-counter 
[63]. Eleven transactions took place at the designated exchange [63]. 
Forty-seven trades were over-the-counter transactions – prices of these 
transactions were undisclosed [85]. However, Kazenergy [63] reports 
that the average price for these over-the-counter transactions was $US 
1.2. In comparison, the average price per ton of CO2 for the EU-ETS was 
€10.08 for Phase 1 and €14.17 for Phase 2 [86,108]). Whereas, the 
minimum and maximum prices were €0.02 and €29.75 for Phase 1 and 
€6.16 and €28.25 for Phase 2 [86,87]. 

Now let us consider the effect of the ETS on electricity prices. In the 

Fig. 3. CO2 emissions from sectors covered by the KazETS, Mt. 
Source: [123]. 

Fig. 4. CO2 intensity of GDP and the power sector. 
Sources: [90,118,123]. 
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EU, electricity prices rose during the two initial phases of the EU-ETS: e. 
g., during 2005–12 real electricity prices in Germany increased by 
around 3% per year. Studies attribute these rising electricity prices in EU 
to 60–100% pass-through of costs of EU carbon allowances that power 
producers initially received for free and thus accumulated substantial 
windfall profits that they pledged to invest in technology upgrades [88, 
89]. As far as Kazakhstan, carbon cost pass-through was explicitly pro-
hibited. Prior to the KazETS, electricity prices rose faster than general 
consumer prices: during 2010–2013 real consumer and producer prices 
for electricity rose on average at 5.5% and 3.3% per year, respectively 
[90]. However, during 2014–18 real consumer and producer electricity 
prices declined at 2.5% and 2.6% per year, respectively. Moreover, in 
2019 not only did real electricity prices decrease they fell even in 
nominal terms. This may be related to the fact that 2019 was a special 
year in Kazakhstan’s history as it was its first experience with transition 
of political power since its 1991 independence. After 28 years of being 
the first president, Nursultan Nazarbayev stepped down and 
Kassym-Jomart Tokayev became the second president of Kazakhstan. 
During transition, the country’s leadership wished to minimize any 
threat to political stability during the transition period. An increase in 
the tariffs for heat and electricity could have caused unrest and, there-
fore, was avoided. 

Finally, we take a closer look at investment in the power sector: this 
analysis is important because according to the Government of Kazakh-
stan’s Concept of Development of the Energy Complex by 2030 carbon 
prices were to stimulate investment in the development and introduc-
tion of both more efficient and more environmentally-friendly technol-
ogies [42]. We find that growth rates of power sector investment 
declined from an annual average of 13% during 2007–2014 to − 7% 
during 2015–2018. In other words, the data suggest that the introduc-
tion of the KazETS was not associated with increased investment in the 
power sector. However, determining the actual impacts of the KazETS 
on investment is near to impossible and beyond the scope of our anal-
ysis. Nevertheless, we can state that there was no investment concurrent 
with or following the KazETS introduction, which perhaps indicates 
KazETS failure in this regard. Electricity price cap regulation, inability to 
pass costs of ETS compliance to power consumers, and the deterioration 
of the macroeconomic situation in 2014–16 likely contributed to falling 
levels of power sector investment. On the one hand, this observation is 
similar to the findings from the earlier studies of EU-ETS which reported 
that low-carbon investment was not perceived as priority by EU-ETS 
regulated firms [91,92] due to the effects of the credit crisis associated 
with the Great Recession. Laing et al. [93] attribute this muted impact of 
the EU-ETS on investment to low stringency of the EU-ETS and low 
carbon allowance prices that resulted from the over-allocation of EU 
carbon permits. On the other hand, later studies documented an increase 
in low-carbon patenting activities of EU-ETS regulated firms when 
compared to their non-regulated peers [94]. This differs from what was 
experienced in Kazakhstan as suggested by electricity-industry patents 
data, which indicate there were no significant differences in the annual 
number of electricity-industry patents between the 7 years before the 
implementation of the KazETS and the 2013–2018 period (Phases 1 and 
2) [95]. 

To conclude, our analysis of the dynamics of several economic in-
dicators before and after the introduction of the KazETS suggests mixed 
results. On the one hand, there is an indication of a reduction in the 
growth rate of annual CO2 emissions from the relevant sectors, pri-
marily on the account of the power sector. On the other hand, CO2 
emissions intensity of GDP increased during 2013–17 reversing its long- 
term downward trend, while CO2 emissions intensity of the power 
sector (See Fig. 4) continued its upward trend even after the introduc-
tion of the KazETS. These results for the KazETS are less impressive 

when compared to 2.0% average annual decrease of total CO2 emissions 
and a 1.1% average annual decrease in CO2 emissions from the EU 
power sector [115] between 2005 and 2016.2,3 Furthermore, the level of 
investment in Kazakhstan’s power sector has been falling since 2014 
alongside inflation-adjusted electricity prices as well as there has been 
no change in the level of innovations. These findings contrast the ones 
observed in the EU, where rising electricity prices and increased 
low-carbon innovation in the power sector were documented. Finally, 
EU-ETS studies did not find convincing evidence of a negative impact of 
the ETS on employment, exports, and firm downsizing or relocation 
[96]. In Kazakhstan, the pass-on effects of the KazETS on energy con-
sumers have been deactivated because the cost pass-through trans-
mission mechanism via increasing electricity and heat prices was 
disabled by Kazakhstan’s government regulations. It is important to 
highlight that even if policy conditions were ever to lead to a carbon 
price increase, a policy which prohibits the pass-through of a portion of 
the costs of carbon allowances could lead the former policies to be 
ineffective or have negative side effects [97]. Furthermore, because of 
the absence of indirect emissions regulations (often referred to as In-
clusion of Consumption regulations) for large electricity and heat con-
sumers [59], large electricity consumers fail to adopt best available 
technologies [98]. In addition, lax benchmarks and the ability to choose 
allowance allocations by grandfathering have reduced the incentives for 
fuel substitution. Finally, free allocation of allowances has inhibited 
recycling of revenues towards RES and demand-side policies as well as 
increasing public support to decrease emissions enough to meet global 
carbon targets. 

6. Conclusions and policy implications 

There are multiple challenges of successful implementation of an 
ETS, some of them are common to both high-income and emerging 
economies, while others are relevant primarily for the latter. In 
Kazakhstan as well as in the EU, deteriorating macroeconomic condi-
tions undermined firms’ abilities to access capital necessary for inno-
vation and investment. In addition, economic crises and falling output 
levels rendered emission caps non-binding, resulting in low ETS allow-
ance prices that provided few incentives for abatement and investment. 
However, Grubb et al. [5] indicate that expectations are an important 
factor for ETS-regulated facilities. The authors state that “analyses 
strongly suggested that the EU-ETS was the biggest single influence 
ensuring that emissions in [2008] stayed below the (annual) cap set for 
Phase II” (ibid, p. 244) even though 2008 concurred with the Great 
Recession. However, Fig. 2 indicates that cost pass-on is only one 
transmission channel in which carbon prices can lead to reduced CO2 
emissions. Other common channels for incumbent power plants include 
fuel substitution and technology upgrading. During Phase 1 of the 
EU-ETS, utilities switched operations from less efficient brown coal to 
highly efficient hard coal plants (ibid, 2014). During Phase 2, there is 
evidence that utilities switched to using gas instead of coal to reduce 
their emissions (ibid, 2014). Finally, evidence shows that CO2 savings 
during Phase 1 and 2 of the EU-ETS were almost all due to operational 
changes in existing stock even though industry “stressed that it cannot 
invest serious capital in low-carbon solutions based on a system in which 
prices have followed such a boom-and-bust pattern” (ibid p.248). 
Similar allowance price volatility occurred during Phase 2 of the 
KazETS; however, neither significant fuel substitution nor technology 
upgrading occurred in Kazakhstan’s electricity and heat facilities. 

An additional challenge experienced by the KazETS was the reality of 
highly regulated energy markets and a complex system of energy 

2 The CO2 emission values for Croatia are added to 2005 EU CO2 values 
when comparing to 2016 EU CO2 values.  

3 [121] estimate a 0.7% average annual decrease in CO2 emissions for the 
EU-ETS. 
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subsidies that created multiple distortions. In such an environment, 
power companies were unable to pass-through the costs of compliance. 
However, higher prices are necessary “since it is ultimately the con-
sumer who demands too much of a product that is underpriced” [99]; 
p.37). In fact, in 2019 power prices in Kazakhstan were set at 30–40% 
below cost-recovery levels resulting in significant losses for power pro-
ducers that reported problems with covering even their operating costs 
[100]. These statements are confirmed by our findings of falling real 
electricity prices and dwindling power sector investments. We do find 
some evidence of a slowdown of the growth rate of CO2 emissions from 
the power sector during KazETS Phase 1 and 2 and the subsequent 
intermission period, which may be partially attributed to the positive 
effect of Kazakhstan’s climate policy. However, it is unlikely that the 
performance of the KazETS during Phase 3 covering 2018–2020 will 
improve. First, the 2019 transition of political power heightened the 
leadership’s objective to preserve a social contract based on redistrib-
utive policies and price controls [101]. Second, deteriorating macro-
economic conditions in 2020 stemming from the collapse of the price of 
oil, Kazakhstan’s major export item, and the COVID-19 pandemic may 
have long-term impacts on Kazakhstan’s power industry by changing 
priorities from climate policy to energy security to energy 
self-sufficiency [102]: increasing the government’s control over energy 
tariffs and investment; increasing the share of traditional coal-fired 
generation, and reducing the focus of the government on promoting 
renewable energy [103]. As a result, to ensure long-term effectiveness of 
the country’s ETS and the ability to reach the country’s 2030 goal of 
15% decrease in GHG emissions, Kazakhstan’s government should 
address the problem of distortions in energy pricing which undermine 
the transmission mechanism of its ETS-based climate policy. 

In general, the analysis of lessons learned from Kazakhstan’s ETS 
experience enables us to make policy recommendations for middle- 
income countries planning to introduce ETS. These recommendations 
are listed below in the order of priority, as well as acceptability to 
stakeholders and impact on government expenditures.  

1. Stakeholder engagement and communication in policy development, 
implementation and assessment are crucial. The initial phase of the 
ETS should be multi-year and used as a learning phase. Furthermore, 
ongoing engagement and communication with industry is essential 
so that government decisions and regulations will be accepted by 
industry and mitigate concerns surrounding compliance.  

2. Prohibit over-the-counter trading of emission allowances to promote 
both liquidity and efficient price discovery.  

3. If allowances are allocated by benchmarking, then establish a set of 
benchmarks that are based on the emissions of the most carbon- 
efficient firms or set according to best available technologies; 
thereby, incentivizing CO2-efficiency investments as well as fuel 
substitution.  

4. Implement an allowance auction system that enables recycling of 
revenues to finance RES and demand-side policies as well as increase 
public support.  

5. Enable some form of pass-through of costs of compliance to final 
consumers to enable firms to upgrade or replace outdated technology 
as well as promote energy saving and efficiency in the wider econ-
omy. If cost pass-through is politically unacceptable, consider 
implementing indirect emission regulations for large electricity and 
heat consumers similar to what Korea is doing [31]. 

6. Implement energy subsidy reform – the gradual elimination of sub-
sidies should start during a period of lower energy prices as the 
effective subsidy is low.  

7. Reduce state presence and increase competition in relevant sectors 
prior to and after the launch of an ETS – “State-owned enterprises 
face conflicts of interest that stem from a government’s dual role as 
an owner, operator and businessman on the one hand and as the 
protector of the public interest and therefore a regulator of the SOE 
on the other hand” [104]; p. 11). Decreasing the SOEs’ share of 

economic activity is in line with the government of Kazakhstan’s 
privatization target of SOE’s share to 15% of GDP by 2020 [127] and 
the Comprehensive Privatization Plan for 2021–2025 [105]. 

These seven recommendations should be coordinated and imple-
mented jointly with policies related to energy efficiency standards/ 
public engagement and low carbon technology/infrastructure develop-
ment to enable a multi-faceted approach to low-carbon transition. It is 
important to note an advantage of an ETS over a carbon tax system in 
fossil-fuel dependent economies – the former’s stabilizing effect on 
economic activity with low allowance prices prevailing in periods of low 
energy prices when emissions are low and high allowance prices in 
periods of high oil prices when emissions are high. This inherent price 
correlation between energy price and allowance price needs to be 
communicated by government policymakers to market players to secure 
long-term support for an ETS. It is noteworthy to mention that in net-oil 
importing emerging and developing economies (e.g., Ukraine, 
Argentina), a carbon tax system may be more appropriate because of a 
likely negative correlation between oil prices and CO2 allowance prices. 
Finally, government should evaluate the adoption of risk contingencies 
(e.g., physical and financial price risk management instruments) as they 
may be important for adjusting to changing macroeconomic situations 
which are particularly rapid and severe in resource export-oriented 
economies. 

To conclude, our study presents initial findings on the effectiveness 
of ETS-based climate policy in a fossil fuel-dependent country, based on 
macroeconomic and industry level indicators. Our research on 
Kazakhstan’s ETS demonstrates that climate policy in a fossil fuel- 
dependent country is highly vulnerable to changes in international en-
ergy markets, as well as pressures from the vested interests of large SOEs 
and private companies. Our findings may be further refined if this study 
is extended by analyzing firm-level experience with adopting an ETS in a 
country with a large extractive sector, state ownership of key assets, and 
tight control of the energy sector. This would allow policy makers to 
identify firm-level administrative, financing, and managerial constraints 
that need to be considered in designing an ETS in the context of a fossil 
fuel-dependent economy. 
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