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Abstract 

Meeting Kazakhstan’s ambitious commitments to transform and green its economy will require 

large-scale corporate investment in cleaner technologies to reduce carbon footprint at the firm 

level, especially in the manufacturing and services sector. The current paper sheds light on barriers 

and opportunities for private sector greening in Kazakhstan. It uses World Bank Enterprise Survey 

data to shed light on Kazakhstan's private sector (in manufacturing and services) performance 

regarding the environment and climate change, while emphasizing two specific ways firms can 

reduce their carbon footprint: improving green management practices and investing in green 

friendly solutions. Six main empirical results are noteworthy and trigger relevant policy 

implications. First, data revealed that Kazakh private firms' willingness to engage in green 

managerial practices and invest in environmentally friendly solutions is lower than in other Central 

Asian countries. Second, most firms don’t consider green investment as a priority or as a profitable 

solution. Third, the quality of green management practices and the level of green investments vary 

widely across firms in Kazakhstan, meaning that firms with low and high levels of green 

credentials coexist. This calls for the need to design tailored interventions for specific segments of 

firms' distribution and sectors, such as high CO2 emitting producers of metal and non-metallic 

mineral products. Fourth, having good green management practices significantly affect the 

probability of investing in green-friendly solutions. Fifth, the analysis revealed that large old and 

export-oriented firms tend to perform better, while young SMEs and domestic-oriented companies 

are lagging and may need specific policies to help. Sixth, external factors also matter to prompt 

firms to reduce their environmental footprint, particularly environmental standards, and customer 

pressure. Overall, these results conclude that greening the private sector in Kazakhstan requires 

the development of specific interventions to change firms' incentives to improve green 

management practices and invest in green-friendly solutions, beyond adjusting the relative prices 

of fossil vs. non-fossil fuels. An effective strategy to green the private sector must also encompass 

structural measures - to promote competition and to boost firm's growth and integration into global 

markets – and targeted interventions with specific green objectives. The latter includes 

streamlining and facilitating the adopting of environmental standards, deploying programs to boost 

green management practices across firms, boosting green procurement, and implementing 

measures to enhance both the supply of green technologies and the capacity to adopt and diffuse 

green-friendly solutions in the marketplace. 

  

 
1 The authors would like to thank Daniel James Bailey, Etienne Raffi, Stefan Ott, Jane Olga Ebinger, and Kanat Kayirberli, (all 

with the World Bank), as well as Sakshi Varma, Adalyat Abdumanapova and Taras Seryy (all with IFC) for valuable inputs, 

comments, and suggestions. 
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Introduction 

Kazakhstan has set ambitious targets to transform and green its economy in the coming 

three decades. However, meeting these objectives will bring substantial challenges and 

profound implications for the current development paradigm of Kazakhstan. In December 

2020, at the Climate Ambition Summit, Kazakhstan pledged carbon neutrality by 2060. The 

announcement at the recent COP 26 summit reinforced this commitment. Moreover, 

Kazakhstan's Nationally Determined Contribution (NDC) sets an economy-wide target for 

greenhouse gas (GHG) emission reduction of 15 to 25 percent by 2030 compared to 1990 levels. 

However, given its existing economic structure - deeply reliant on rich natural resources 

endowments and export of fossil fuels and minerals - Kazakhstan will have to experience 

fundamental changes on multiple fronts to achieve carbon neutrality: altering its production and 

consumption patterns, transitioning from fossil fuel use to zero-carbon energy sources, and 

increasing green innovation efforts in several sectors. 

Figure 1. (Direct) CO2 emissions in Kazakhstan by 
source 

Figure 2. Total final energy consumption (share by 
sector) 

  
Source: IEA World Energy Balances. 

Note: Direct CO2 Emissions= CO2 emissions from fuel combustion only; industrial process and product use. Emissions are 
calculated using IEA's energy balances and the 2006 IPCC Guidelines 

Note2: Industry = 'Manufacturing industries and construction.' 

Achieving the green targets will not be possible without decarbonizing the manufacturing 

sector. This is because the sector accounts for a sizeable proportion of direct emissions through 

production processes. According to IEA data, the industrial sector – defined as manufacturing 

plus construction – accounts for 13.6% of direct carbon emissions in 2019 in Kazakhstan, the 

third-largest source, only behind the electricity and residential sectors (Figure 1). Its contribution 

to indirect emissions is likely to be high as well. The industrial contribution to carbon emission 

is much larger once indirect emission (related to energy consumption) is factored in. The 

industrial sector is the second-largest final consumer of energy, accounting for 31.5% of the total 
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in 2019 (Figure 2), and the carbon intensity of industry energy consumption is high (50.1 

gCO2/MJ in 2019) since the mix of energy used by industry is skewed towards fossil fuels. Also, 

carbon emissions from industry are highly concentrated in a few activities: metallurgy and 

mineral sectors. Data from the Ministry of Energy, Geology and Mineral Resources (MEGNR, 

2021) show that 92% of industrial process and product use emissions come from a few legacy 

capital-intensive industries: ferrous and non-ferrous metallurgy and mineral products in 2018.2  

The strategic importance of the manufacturing sector for green transition is magnified 

when considering its contribution to value-added and employment in the economy and the 

role played by the private sector. According to data from the Bureau of National Statistics, the 

manufacturing sector's contribution to economic activity in Kazakhstan is considerable; it 

accounts for 7% of total employment at formal legal entities and 12.9% of total gross value added 

in 2020. Within manufacturing, the high-emitting sectors – ferrous and non-ferrous metallurgy - 

account for the largest employment participation (28.7% in 2020). The role played by the private 

sector in manufacturing is also large; it responds by 79.7% of total employment at formal legal 

entities in 2020 and 80.4% of value-added generated in manufacturing in 2019. These numbers 

unveil two key conclusions. First, the green transition process in manufacturing will affect jobs 

and value-added generation, with workers in emission-intensive and fossil-dependent industries 

potentially facing job displacement effects. Second, the transformation process will inevitably 

involve the private sector. According to projections associated with Kazakhstan's NDC, 

investments needed in the manufacturing sector to meet the green targets amount to US$ 27.5 

bln in 2021-2030 (Table 1). While these investments are expected to come from the public and 

private sectors, the role played by private investors will be crucial. Private firms will need to lead 

investments on two main fronts. First, to revamp (at least part of) the existing fixed capital stock 

– adjusting long-lived building facilities, retrofitting or replacing production capital and 

machinery. Second, to adopt green-friendly technologies and create new green products and 

solutions to be used as inputs for other activities. 

Table 1. Investment needs for decarbonization of select subsectors of the manufacturing sector in 2021-30 
Sector US$ mln 

Food industry 4,443.4 

Metallurgy 8,651.5 

Petroleum refining 5,161.3 

Chemical industry 2,498.0 

Mineral production 4,765.4 

Other manufacturing 1,988.3 

Total 27,507.8 
 

Source: Roadmap for the Implementation of the Renewed NDCs of the Republic of Kazakhstan for 2021-2025 

In practice, large-scale decarbonization of the manufacturing (and services) sector(s) will 

depend on firm-level decisions. And firms are not homogeneous; they have different 

characteristics and react differently. While all aggregate figures of carbon emissions are 

relevant, they mask a lot of heterogeneity. All in all, reducing carbon footprint will result from 

 
2 Moreover, the same sectors concentrate the largest proportion of (indirect) carbon emission from energy use in the industrial 

sector: the data mentioned above source shows that (ferrous and non-ferrous) metallurgy accounted for 76.2% of CO2 emissions 

from energy use in industry in 2017, while mineral production accounts for 9.2%.  
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firm-level actions, and firms are not homogeneous. Adopting green-friendly solutions to abate 

GHG emissions will likely generate positive returns on (economy-wide) aggregate welfare. On 

the other hand, effects on private returns are not necessarily positive, as adopting environmentally 

friendly technologies can be costly and eventually hamper firm-level competitiveness. In this 

context, each firm reacts differently, and the adoption of green-friendly solutions at the firm level 

is contingent on several conditions. First, on firm intrinsic characteristics. Firms' decisions that 

influence (direct and indirect) GHG emissions – i.e., acquisition and use of energy, materials, 

other physical inputs, and services - are influenced by firm intrinsic features. They include firm 

size, age, export orientation, ownership structure, and managerial practices (i.e., how firms 

organize their practices regarding operations, monitoring, targets, and incentives).3 Second, 

external conditions also matter. In this case, the extent to which firms are exposed to climate 

policies (e.g., carbon pricing, environmental standards, emission trading schemes, etc.) or 

extreme weather events is expected to influence firms' opportunity costs and incentives to invest 

and adopt green-friendly policies solutions.  

Successful examples suggest there is scope for a marked shift towards green-friendly 

solutions led by private firms. However, whether these cases are robust signs of 

marketability or mere exceptions is still unclear. The example of Alageum Electric, a multi-

product company with more than 30 enterprises operating in the field of electric power, electric 

machine industry, and construction, is illustrative. The company has essentially created full-cycle 

production of transformers. These electronic devices are widely used in industrial enterprises and 

electricity grid networks to manage electric power voltage, potentially saving energy. Since 2012, 

Alageum has started producing energy-saving transformers that save up to 30% of electricity 

compared to regular transformers. Considering the aging transformer park and growing 

electricity prices, there is a strong demand for the company's energy-efficient transformers. As a 

result, Alageum has found its niche in the domestic market and become a credible exporter: the 

company transformers are now sold in Kazakhstan and exported across CIS, Russia being the 

largest buyer. However, looking from a broader perspective, it is still unclear if this successful 

case represents strong trends of increasing marketability of climate-smart solutions or is an 

outlier in the overall cautious attitude of businesses towards green transition. 

Against this backdrop, the current note aims at assessing firm-level data to identify 

systematic barriers and opportunities to adopt green-friendly solutions by the private 

sector (in manufacturing and services) in Kazakhstan. As a complementary step, Appendix 

2 of the note also runs a policy mapping exercise to identify potential gaps in the design and 

implementation of government interventions to promote green transition in Kazakhstan.  

Empirical analysis 

The current analysis uses the 2019 World Bank Enterprise Survey (WBES) data to shed 

light on key aspects of Kazakhstan's private sector performance (manufacturing and 

 
3 The empirical literature on microeconomics has been putting a lot of emphasis on the role of managerial practices to explain 

productivity performance at firm level and productivity differentials across firms in different countries. More recently, empirical 

evidence for developed and developing countries show that firms that have better management practices are not only more 

productive overall but also less energy intensive. See Bloom et al (2010), and Grover and Karplus (2020). 
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services) regarding the environment and climate change. The WBES provides representative 

information of private-sector owned–firms (above five employees) in manufacturing and services 

on several financial, operational, and business environment issues.4 The 2019 version of this 

dataset in Kazakhstan contains 1,446 firms (520 in services and 926 in manufacturing). Its 

questionnaire also includes a new Green Economy module that gathers information on key 

aspects of firm behavior related to the environment and climate change, including green 

management practices and green investments. The response rate for the Green Economy module 

in Kazakhstan in 2019 was over 95 percent. The resulting dataset makes it possible to obtain a 

representative snapshot -stratified by sector, firm size, and region- of firms' green credentials in 

the country. The empirical analysis drawing on this dataset follows a similar methodology 

applied by EBRD (2020) and De Haas et al. (2021). 

The analysis sheds light on two specific ways firms can boost their green credentials and 

reduce their environmental footprint: improving green management practices and investing 

in green-friendly solutions. Reducing carbon footprint at the firm level is crucial to ensure a green 

transition. The analysis focuses on two specific strategies through which firms can achieve this 

objective and improve their green credentials. The first one is the improvement of firm's green 

management practices, i.e., the specific practices – out of the general management practices - 

related to environmental objectives. The Green Economy Module of the 2019 WBES questionnaire 

has 15 questions that allow measuring the incidence of four types of green management practices 

at the firm level: green strategic objectives, green strategic targets, green monitoring, and green 

managerial responsibilities. The second strategy under analysis is the investment in green-friendly 

solutions ('green technologies'), i.e., investment in measures that can somehow reduce a firm's 

environmental footprint. The same Green Module of the questionnaire allows identifying (across 

11 questions) two main types of green investments. The first one concerns investments with an 

explicit objective to improve the firm's environmental footprint ('pure' green investments').5 The 

second type of green investment concerns measures whose impact on carbon footprint comes as a 

by-product of achieving other objectives ('mixed' green investments).6 Box 2 offers a detailed 

explanation of the 2019 WBES questions used to map the incidence of green management 

practices and investment in green-friendly solutions.  

WBES data reveal that the willingness of private (manufacturing and services) sector firms 

to engage in green managerial practices in Kazakhstan is relatively lower compared to 

other Central Asian countries. Figure 3 shows that only 54.1% of private (manufacturing and 

services) firms in Kazakhstan have systems to monitor the consumption of water, energy, and 

CO2/other pollutants emissions. This proportion is higher in all other Central Asian countries 

covered by the WBES. Kazakhstan's private sector also falls behind in energy targeting: only 

18.5% of firms have targets for energy consumption or CO2 and other pollutant emissions. 

 
4 Eligible firms were selected using stratified random sampling. The strata were sector (manufacturing, retail and other services), 

size (5-19, 20-99 and 100+ employees) and regions. 
5 ‘Pure’ green investments encompass measures aimed to improve any of the following objectives: i) on-site generation of green 

energy; ii) energy management; iii) waste minimization, recycling, and waste management; iv) air pollution control; v) other 

pollution control measures; vi) water management, and vii) energy efficiency measures. 
6 ‘Mixed’ green investments encompass any of the following objectives: i) improvements to heating and cooling systems; ii) 

machinery upgrades; iii) vehicle upgrades; and iv) improvements to lighting systems. 
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Again, this is considerably lower than all its regional peers. On the positive side, the incidence 

of private firms in Kazakhstan with green strategic objectives and managers with green-related 

responsibilities is larger than in Tajikistan and Uzbekistan.  

Likewise, results also show that private (manufacturing and services) firms in Kazakhstan 

are less likely to invest in green-friendly measures than most of their peers in Central Asia. 

For example, evidence from the 2019 WBES data shows that the proportion of private 

(manufacturing and services) firms engaging in any type of green investment – i.e., 'pure' and 

'mixed' green investments – in the past three years has been lower in Kazakhstan than in other 

Central Asian peers (Figure 4).  

Figure 3. Percentage of private firms (in 

manufacturing and services) engaging in green 

managerial practices: Kazakhstan vs. regional peers, 

2019 

Figure 4. Percentage of private firms (in 

manufacturing and services) that have engaged in 

any type of green investments in the past three 

years: Kazakhstan vs. regional peers, 2019 

 
 

Source: World Bank staff elaboration based on 2019 WBES 

data 
Source: World Bank staff elaboration based on 2019 WBES 

data Note: percentages comprise all categories of 'pure' and 

'mixed' green investments  

Among those firms that have engaged in green investments in Kazakhstan, the most 

popular measure adopted were improvements in the lighting system, followed by 

machinery and equipment upgrading and enhancements in the heating and cooling system. 

Investments to improve energy efficiency are the fourth most frequent solution adopted. 

Besides having a relatively lower incidence of green investments than regional peers, data also 

shows that the popularity of 'mixed' green investments is higher than 'pure' green investments 

(Figures 5 and 6). This is a worrisome sign as 'mixed' green investments are supposed to bring 

only indirect impacts on firms' environmental footprint. Among those firms that have engaged in 

green investments in Kazakhstan, the most popular measures are the following (in descending 

order): improvements in the lighting system (adopted by 43% of firms), machinery and 

equipment upgrading (38.2% of firms), enhancements in the heating and cooling system (30.8% 

of firms), improving energy efficiency (cited by 30% of firms), and vehicle upgrading (27.7% of 

firms). Among these top 5 'popular' measures, only one – energy efficiency improvements – is 

classified as a 'pure' green investment. In this regard, it is worth highlighting that current 
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technology restrictions constrain the real impact of energy efficiency improvements over carbon 

footprint in manufacturing (Box 1). 

Figure 5. Percentage of private firms (in 

manufacturing and services) that have engaged in 

each category of pure green investments in the past 

three years: Kazakhstan, 2019 

Figure 6. Percentage of private firms (in 

manufacturing and services) that have engaged in 

each category of 'mixed' green investments in the 

past three years: Kazakhstan, 2019 

  
Source: World Bank staff elaboration based on 2019 WBES 

data 
Source: World Bank staff elaboration based on 2019 

WBES data 

 

Box 1. Reducing the carbon footprint in manufacturing: what are the most promising solutions? 

Different alternative approaches are available to manufacturing firms to reduce their carbon footprint. Improving 

energy efficiency is one of them. However, data shows that private firms (in manufacturing and services sectors) 

in Kazakhstan are less willing to explore this alternative when compared to regional peers.  

In practice, and regardless of the country, energy efficiency improvements will not be enough to reduce industrial 

emissions as needed. According to McKinsey (2018), improving energy efficiency is a cost-effective way to lower 

CO2 emissions by 15 to 20 percent, but this is far from enough to achieve the deep GHG reductions that many Paris 

Agreement pledges call for. Also, the attractiveness of investments in energy efficiency is often limited because 

this type of investment tends to have long financial payback periods. 

The other alternatives for achieving low (or zero) emissions from industrial processes are: switching from fossil 

fuels to biomass or hydrogen, electrification, and carbon capture storage (CCS). According to OECD (2017), except 

for biomass usage in certain applications, all these options are not in the commercial stage. Therefore, there is an 

urgent need to develop breakthrough processes resulting in a step-change in emissions reductions. This is 

particularly relevant for heavy industries and the high emitting sector as non-metallic/mineral products ((e.g., steel 

production based on hydrogen or electrolysis). Developing alternative building materials to steel and cement could 

reduce emissions from industry. For example, alternative cement chemistries (i.e., not based on limestone) could 

provide a low-carbon solution for cement. The draft Carbon Neutrality Strategy7 in Kazakhstan reviews the options 

of using alternative building materials in the cement industry, such as laminated timber, which could lead to around 

a 9% reduction of emissions, or the use of scrap steel in combination with electric arc furnaces, which can reduce 

 
7 The Strategy for Achieving Carbon Neutrality of the Republic of Kazakhstan Until 2060 
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the carbon intensity of steel production by up to 83%. Still, extensive testing would be required to gain wide-scale 

acceptance in the construction industry. 

There are many reasons why firms do not invest in green-friendly solutions. Data shows that 

most private firms that have not engaged in green investments in Kazakhstan cited this as 

not a priority relative to other types of investment or as a not profitable solution. Investing in 

green-friendly solutions has the potential to generate positive environmental impacts. However, 

some firms refrain from engaging in such types of investments. The reasons why firms underinvest 

in green solutions are plenty and can be clustered into two different explanations: because 

economic returns are low and/or because the appropriability of returns from this type of investment 

is insufficient. Assessing the significance of these hypotheses is a complex task and would merit 

a separate discussion. However, the analysis of WBES data allows shedding partial light on this 

topic. According to 2019 WBES data, 36.2% of respondent firms in Kazakhstan have not engaged 

in 'mixed' or 'pure' green investment over the last three years. The WBES data maps a few reasons 

why firms have not done so. The results – summarized in Figure 7 - show that 55.8% of firms that 

have not engaged in any type of green investment reported that this is not a priority relative to 

other kinds of investment.8 The second most cited reason was the unprofitability of such 

investment (by 25.4 % of firms)9. Finally, a very small share of firms (less than 8%) cited a lack 

of financial resources as the main reason for not pursuing green investments. The fact that lack of 

financing is not mentioned as a key reason for not investing in green-friendly solutions should not 

be interpreted as evidence that finance is unimportant. There are two confounding factors 

underlying this result. First is the self-selection problem: respondents to this question are 

constrained to those who have not engaged in green investments. Hence, financing is likely an 

important booster for firms belonging to the complementary group (i.e., those who have invested 

in green-friendly solutions). Second, and related to that, there is a systematic lack of understanding 

of green financing, and few firms know the instruments available to support green investments. 

  

 
8 When breaking by firm size, data shows that 56.1% of SMEs (and 54% of large) that have not engaged in any type of green 

investment reported that this is not a priority relative to other types of investment. 
9 When breaking by firm size, data shows that 24.6% of SMEs (and 31.2% of large) cited a lack of financial resources as the main 

reasoning for not pursuing green investments. 
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Figure 7. Reasons for not engaging in any type of green investments in Kazakhstan in the past three 

years, 2019 

 

Source: World Bank staff elaboration based on 2019 WBES data 

WBES 2019 data also allows quantifying the quality of green management practices and the 

level of green investments at the firm level. Results show that these green credentials vary 

widely across firms in Kazakhstan. The quality of green management practices and the level of 

green investments at the firm level can be quantified - in terms of z-scores - based on the firm's 

answers to specific questions of the 2019 WBES Green Module. Box 2 briefly explains the 

underlying methodology to compute these z-scores. Figures 8 and 9 show the density functions of 

the resulting z-scores for green management quality and green investment levels, respectively. 

Data shows large heterogeneity at the micro-level, which means that firms with low and high 

quality green management and low and high level of green investments coexist. Precisely, there is 

a large mass of private firms with green management scores below average (i.e., slightly to the left 

of zero) and a long thin tail of firms with good (above average) green management scores (Figure 

8). The same happens with green investments (Figure 9). These results call for the need to design 

tailored policies for specific segments of firms' distribution, as targeting the average firm may not 

have the desired impact if there is a lot of heterogeneity across firms. 

Box 2 – Using WBES data to assess green management practices and green investments in the private 

(manufacturing and services) sector in Kazakhstan 

To measure the quality of green managerial practices adopted by private firms in Kazakhstan, the analysis focused 

on questions listed in the Green Module of the WBES. The Module's questionnaire covers four main types of green 

management practices across 15 questions: i) whether firms have strategic objectives pertaining to the environment 

and climate change (1 question); ii) whether firms employ a manager with an explicit mandate to deal with green 

issues (2 questions); iii) whether firms actively and frequently monitor their energy and water usage, as well as 

CO2 emissions and other pollutants, to reduce their environmental footprint (9 questions); and, iv) whether firms 

have clear and attainable environmental targets (3 questions). The scores of each variable are normalized - by 

subtracting the average and dividing by the standard deviation -turning them into z-scores. Those z-scores were 

then aggregated to produce (unweighted) average z-scores for each of the four types of green management practice 

(on green strategic objective, green manager, use of energy targets, and green monitoring). Finally, an overall z-
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score for all green management practices was constructed as unweighted averages of the four types of management 

practices for each firm. A z-score of green management above zero indicates that a firm's green management 

practices are better than the sample average. 

The same dataset is used to proxy the level of investments made by private firms to reduce their carbon footprint. 

Unfortunately, the survey has no information about the volume of investments in green-friendly solutions. Still, the 

WBES Green Module of the survey has info on the incidence of firms that have adopted measures that directly or 

indirectly reduce environmental impacts. The Module's questionnaire allows identifying two main types of green 

investments. The first concerns investments that have an explicit objective to improve the firm's environmental 

footprint ('pure green investments'); they encompass measures aimed to improve any of the following purposes: i) 

on-site generation of green energy; ii) energy management; iii) waste minimization, recycling, and waste 

management; iv) air pollution control; v) other pollution control measures; vi) water management, and vii) energy 

efficiency measures. The second type of green investment concerns measures whose impact on carbon footprint 

comes as a by-product of achieving other objectives ('mixed green investments). They encompass any of the 

following purposes: i) improvements to heating and cooling systems; ii) machinery upgrades; iii) vehicle upgrades; 

and iv) improvements to lighting systems. Based on firms' answers to all these questions, the investment z-score 

indices have been created using the same approach applied to green management practices. Likewise, a z-score of 

green investment above zero indicates that a firm's green investment is higher than the sample average. 

 

Figure 8. Distribution of green management quality 

(z-score) across private (manufacturing and 

services) firms in Kazakhstan, 2019 

Figure 9. Distribution of green investment* (z-

score) across private (manufacturing and services) 

firms in Kazakhstan, 2019 

 

 

 

Source: World Bank staff elaboration based on 2019 WBES 

data 

Note: A negative (positive) z-score of green management 

indicates that a firm's green management practices are better 

than the sample average.  

Source: World Bank staff elaboration based on 2019 WBES 

data.  

Note*: any type of green investment 

Note2: A negative (positive) z-score of green investment 

indicates that a firm's level of green investment is higher 

than the sample average. 

Likewise, results also reveal large differences across sectors. The large variation – of both green 

management quality and green investment level - across firms is not surprising because of sector 

composition. A firm's ability and willingness to adopt good green management practices and invest 

in green-friendly solutions largely depend on its sector of operation, reflecting inherent sector 

differences in the production function and the nature of its production process. Indeed, WBES data 



 

12 
 

reveal that the quality of green-centric managerial practices varies a lot across sectors (Figure 10). 

The same happens with green investments (Figure 11). On average, manufacturing firms tend to 

have better green management practices than peer firms in services. The difference between the 

average z-scores of the two sectors is statistically significant at a 1% level.10. The variation across 

sectors persists when zooming on in more granular (sampling) classification. Data shows that other 

manufacturing, machinery and equipment, and food processing present the highest averages of 

green management quality. Conversely, garments, retail, and other services show the worst levels 

of green management. The picture is similar for the green investment level, suggesting that firms 

with better green management are consistently more likely to undertake investment projects (see 

Box 4 for a discussion about causality between these two measures).  

Differences persist across firms within sectors, which suggests there are big opportunities to 

improve the green credentials of private sector firms in Kazakhstan. Results for fabricated 

metal products and non-metallic mineral products are particularly problematic and suggest 

the importance of designing tailored policies to tackle green transition in these sectors, which 

are well known for their large contribution to CO2 emissions. Another interesting aspect is 

revealed when zooming in on the performance of firms within sectors. Data shows large 

differences in green management practices and green investment across firms, even within sectors 

where firms operate under similar constraints in terms of technologies and production processes. 

This is an important finding from a policy perspective as it suggests there is significant scope to 

reduce disparities and improve green credentials. As a worrisome sign, fabricated metal products 

and non-metallic mineral products - well-known sectors for their large contribution to CO2 

emission in the manufacturing industry - show not only negative z-scores, on average, but also 

high dispersions of z-scores (measured by standard deviation), suggesting large heterogeneity of 

green managerial practices and green investment across firms. These results indicate a need and 

scope to improve green credentials in these sectors (see Box 3 for a discussion about the challenges 

of decarbonization in these sectors). This will require the design of interventions tailored to the 

particularities of these activities to remove the distortions that create the existing wedges across 

firms' green managerial practices and willingness to invest in green-friendly solutions. 

  

 
10 A combination of factors might explain the lower average z-score in services. First, the distribution of services firms 

tends to be skewed towards small firms, who are less prone to adopt green management practices. Second, the depth 

and coverage of environmental regulations over the manufacturing sector tend to be higher than over service 

companies. Indeed, the incidence of private firms subject to energy tax levy or environmental standards is higher 

among manufacturing firms. 
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Figure 10. Green management quality (z-score) across 

sectors in Kazakhstan, 2019: average and standard 

deviation 

Figure 11. Green investment* (z-score) across sectors 

in Kazakhstan, 2019: average and standard deviation 

  
Source: World Bank elaboration based on 2019 WBES data Source: World Bank elaboration based on 2019 WBES data 

Note:* any type of green investment 

 

Box 3 – Decarbonizing fabricated metal products and non-metallic mineral sectors: key challenges  

Reducing the carbon footprint in fabricated metal products and non-metallic mineral sectors – the largest sources 

of CO2 emission in Kazakhstan's manufacturing - and mobilizing private investments to lead this process will be 

challenging due to technical and economic reasons.  

From a technical standpoint – and regardless of the country- these sectors' production process relies on burning 

fossil fuels to generate high-temperature heat, which constitutes a large portion of total energy use. In this context, 

reducing emissions by switching fossil fuels to alternative fuels (e.g., zero-carbon electricity) would require 

substantial investments to change the design of furnaces. In addition, many production units in these sectors are 

indivisible, i.e., include sets of highly integrated processes, which means that changing part of a process would 

often require a redesign of the whole installation.  

There are economic challenges as well. First, given the long-life cycle of installed industrial capital stock, there is 

always the risk of locking-in in the less CO2 emissions efficient equipment over long periods, increasing the risk 

of turning investment into stranded assets, causing further profitability and capital availability challenges. In 

addition, given that these sectors' products are commodities, the cost is a crucial driver of competitiveness. 

Therefore, companies that increase their costs by adopting low emission technologies or processes might be 

disadvantaged when competing with companies from other countries subject to lower environmental standards. 

The large differences across firms are partly explained by firm's intrinsic characteristics. 

Empirical analysis shows that as firms get larger and older, they tend to have better green 

credentials. This illustrates the importance of designing specific policies to tackle lagging 

firms - young SMEs, so they can also thrive and contribute to the green transition. Figure 12 

summarizes the result of a multivariate analysis where the quality of green management practice 

at the firm level (measured as a z-score) is regressed against several explanatory factors, including 
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firm-specific characteristics, plus factors external to the firm, including the sector and region where 

the firm operates. See complete regression results in Table A.1, Annex 1. Results from this analysis 

show that no matter the sector and region of operation, large (with at least 100 full-time employees) 

and old firms (at least five years old) have, on average, higher green management scores than 

young SMEs (the reference category). An auxiliary exercise - focusing on green investment - 

shows that large firms and young firms also have higher average green investment z-scores than 

young SMEs, and these differences are statistically significant. These results are not surprising as 

they show that as firms mature and grow in size, they are more likely to be pushed – for different 

reasons11 - to manage their environmental footprint and invest in ways to reduce it. This has 

important policy repercussions. Since young SMEs firms constitute an important backbone for 

productivity growth and job creation in any economy, the fact that they are lagging in terms of 

green managerial practices suggests that any policy designed to promote SME and startup growth 

in Kazakhstan should also target the green angle, so these firms are not only able to thrive and 

bring dynamism to the economy, but also to contribute to green transition while being better 

prepared to take advantage of new growth opportunities. 

Figure 12. Determinants of the quality of firm's green management practices in Kazakhstan's private 

(manufacturing and services) sector, 2019 

(Coefficients from an OLS regression of green management quality (z-score) on firm characteristics - including the 

sector and region where firms operate - plus external factors; blue bars denote statistical significance) 

 
Source: World Bank elaboration based on 2019 WBES data 

Note1: Regression includes (sampling) sector and region-fixed effects. Old firms are at least five years old; large firms have at 

least 100 employees; export-oriented firms are those whose export sales account for at least 10% of total sales revenues, and 

foreign-owned firms are those where foreign investors hold at least a 10% stake. Standard errors clustered at the (sampling) 

sector level.  

Note2: All explanatory variables are dummy variables, so the interpretation is made with respect to the omitted category. For 

instance, firms subject to energy performance standards have a green management score of 0.19 units higher, on average, than 

other firms, ceteris paribus (i.e., keeping fixed other firms' characteristics and industry and region effects).  

 
11 For instance, large firms might be obliged to monitor their emissions or might face increasing customer pressure to do so. 
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Export orientation is another relevant factor in improving firm's green credentials, 

illustrating the importance of competing in international markets to boost the green 

transition. A very small proportion of (manufacturing and service) firms in Kazakhstan is 

connected to export markets. WBES data shows that only 5.3% of firms exported at least 10% of 

their sales in 2019. Nevertheless, the regression analysis shows that export orientation has a 

strong positive association with green management practices, suggesting that competing in global 

markets is important for improving green credentials (see Figure 12)12. A complementary 

analysis for green investment shows that export-oriented firms tend to have higher average green 

investment scores than those that do not export. Furthermore, foreign ownership – defined as 

firms where foreign investors hold at least a 10% stake - showed a positive correlation with the 

improvement of green management practices. Still, this association is not statistically significant 

when controlling for multiple factors. The same happens with the difference in average green 

investment scores between foreign-owned and domestic firms: the difference is not statistically 

significant13.  

Among external factors, data shows that green specific regulations – like energy 

performance standards– matter to improve a firm's green credentials. Carbon taxes and 

other environmental regulatory measures can change firms' input choices and their decisions to 

adopt strategies to reduce their environmental footprint. The 2019 WBES data captures a few of 

these policy instruments: green tax or levy and energy performance standards. According to 

WBES data, the proportion of private (manufacturing and services) firms subject to energy tax 

or levy in Kazakhstan is low (less than 10%). Regression results show that the correlation 

between green tax or levy and the quality of green management practices is positive but not 

statistically significant. However, when it comes to green energy investment, the correlation is 

positive and statistically significant.14 Results are stronger for energy performance standards. 

Data reveals that a small share of firms (only 10.3% of the total) is subject to energy performance 

standards. Still, the regression analysis shows that this small group presents significantly better 

green management practices, on average, than those that do not operate under such conditions. 

The same happens with green investment scores: being subject to this type of performance 

standard is associated with a significantly higher investment score than firms that are not subject 

to this type of restriction, even when controlling for multiple factors15. Overall, this suggests that 

imposing energy performance standards on firms has a strong potential to bring positive results 

and substantially change firms' incentives to improve their green management practices and 

invest in green solutions.   

Empirical evidence also shows that pressure exerted by customers is particularly relevant 

to boost a firm's quality of green management practices and engagement with green 

investments. According to 2019 WBES data, only 12.8% of firms (15% among manufacturing 

firms and 8.8% among service ones) reported that (at least some of) their customers require 

environmental certificates or adherence to certain environmental standards as a precondition for 

 
12 See complete regression results in Table A.1, Annex 1. 
13 See regression results (for green investment scores as dependent variable) in Table A.2, Annex 1 
14 See regression results (for green investment scores as dependent variable) in Table A.2, Annex 1 
15 See regression results (for green investment scores as dependent variable) in Table A.2, Annex 1 
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doing business. Regression analysis shows that green management quality tends, on average, to 

be higher for firms that have faced such customer pressure than for those that have not, even 

when multiple controlling factors are taken into account. The association between customer 

pressure and green investment level is also positive and statistically significant.16 It is also worth 

noting that improvement in green management associated with the pressure exerted by customers 

is the highest compared to other factors included in the empirical analysis: it is almost 2.6 times 

the size of the improvement related to energy performance standards.17  

Box 4. Do green management practices encourage green investments? 

The empirical analysis presented in this note focuses on two aspects of firms' green credentials – i.e., how firms 

can reduce their environmental footprint: green management practices and green investments.  

These are highly correlated measures. However, correlation does not mean causality. Also, it is quite likely that 

past levels of green investments influence green managerial practices. Likewise, the quality of a firm's managerial 

practices influences the decision to invest in green technologies. To alleviate such concerns and establish 

causality, the analysis follows an 'instrumental variable' approach: it considers factors that are likely to affect 

green management practices – like a firm's exposure to monetary losses caused by weather events or pollution 

caused by other competitors - but are unlikely to be affected by green investments.  

This instrumental variable analysis confirms that green management practices significantly affect green 

investments18. Even further, firms with good green management practices are more likely to engage in green 

investments19. The effects are larger for investments in machinery upgrading, energy management, water 

management, and energy efficiency measures. For instance, a one standard deviation increase in the quality of 

green management (measured as a z-score) increases the probability of investing in machinery upgrading by 

48.3% (see Figure B4.1 below). These results suggest that the government should also consider measures to 

strengthen green management practices to boost investment in green technologies, for instance, by implementing 

training programs – especially among SMEs – or by conditioning credit concession on the adoption of better 

green management practices by firms. 

Figure B4.1. Effects on the probability of engaging in green investment:  Kazakhstan's private (manufacturing and 

services) sector, 2019  
(a one standard deviation increase in the quality of green management increases the likelihood of green investment by:) 

 

Source: World Bank elaboration based on 2019 WBES data 
 

 
16 See regression results (for green investment scores as dependent variable) in Table A.2, Annex 1. 
17 Compared with internal firm characteristics, the difference is also high: it is more than 1.4 times the size of the improvement 

associated with being an old and large firm. 
18 See results of the green management variable coefficient from the 2SLS regression displayed in Table A.2, Annex1. 
19 See results of the green management variable coefficient from the 2SLS regression displayed in Table A.2, Annex1. 
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Policy mapping  

The Government of Kazakhstan (GoK) has been taking incremental steps in building policy 

instruments to promote green transition in the private sector (see Appendix 2 for a more 

detailed description). In particular, the legislative framework has undergone a number of major 

updates to reflect the growing focus on environmental issues. Specifically, the 2009 Law on 

Renewable Energy Sources facilitated the development of the market of private renewable energy 

producers. More recently, the country adopted a new Environmental Code that introduced the 

“polluter pays” principle, the mechanism of Best Available Technologies (BAT), updated 

procedures for environmental impact assessment and set economic incentives for firms to improve 

their environmental footprint. 

On the regulatory side, the country adopted a number of measures to promote greening of 

the economy, including of the private sector. In particular, the 2012 "Law on Energy Saving and 

Energy Efficiency Improvement" introduced energy audit - an important tool for enterprises to 

assess the potential for energy saving. In addition, the QazStandard, the national body in charge of 

state metrology, accreditation, and standardization, has developed several standards related to 

greenhouse gas emissions renewable and alternative energy. The authorities also established the 

emissions trading system (ETS) in 2013 that targets large energy, oil and gas, mining, and 

manufacturing installations. Recent updates of the ETS introduced allocation system based on 

industry average benchmarks that rewards the best performers and encourages companies to 

reduce their emissions. 

Another area of government’s efforts is the green innovation and the adoption of green 

technologies by the corporate sector. Specifically, GoK offers matching grant financing with the 

aim to support innovation and technological upgrades at firm and industry levels. At the same 

time, the country is yet to see the effect of such incentives on private sector greening due to 

negligible amount of funding and fundamental problems such as the fragmentation and complexity 

of the national innovation system in the country. In particular, the country has several ministries 

and state agencies in the innovation policy space, and their activities are not sufficiently 

coordinated. This structure provides limited incentives and opportunities for science-industry 

collaboration, technology commercialization, and product-process innovation. 

Conclusions  

Kazakhstan has developed the beginnings of a policy framework to reduce emissions and is 

now preparing a the “Strategy for Achieving Carbon Neutrality of the Republic of 

Kazakhstan Until 2060” to realize its ambitious green objectives. As the country advances 

with the design and implementation of these policies, the current analysis offers useful 

insights to identify a few priority areas.  

The empirical analysis shed light on key aspects of private sector performance (of 

manufacturing and services) in Kazakhstan regarding the environment and climate change, 

while emphasizing green management practices and green investments. Six main empirical 

results are noteworthy and trigger relevant policy implications. First, data revealed that private 

(manufacturing and services) firms' willingness to engage in green managerial practices and invest 
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in environmentally friendly solutions in Kazakhstan is lower than in other Central Asian countries. 

Second, as for the reasoning for not engaging in such an investment, most firms cited this as not a 

priority relative to different kinds of investment or as a not profitable solution. Third, the analysis 

also revealed that the quality of green management practices and the level of green investments 

vary widely across firms in Kazakhstan, which means that firms with low and high levels of green 

credentials coexist. This result suggests that targeting the average firm may not have the desired 

impact if there is a lot of heterogeneity in green performance across firms, which calls for the need 

to design tailored interventions for specific segments of firms' distribution. This is especially true 

for fabricated metal products and non-metallic mineral products. Well-known for their large 

contribution to CO2 emission in the manufacturing industry, these sectors showed low average 

levels and high dispersion of green managerial practices and green investments, indicating a need 

and scope to improve green credentials in these sectors. Fourth, the analysis also showed that green 

management practices significantly affect green investments, which highlights the importance of 

designing and implementing measures to strengthen green management practices as a way to boost 

adoption of green technologies. Fifth, when focusing on factors explaining the large differences in 

green credentials across firms in Kazakhstan, the empirical analysis revealed that large old and 

export-oriented firms tend to perform better. In other words, young SMEs and domestic-oriented 

companies are lagging and may justify being the target of specific policies to help. Sixth, external 

factors also matter, particularly environmental standards and customer pressure, which illustrates 

the importance of multiple policy instruments beyond carbon pricing. 

Results presented in this note point to a common conclusion: greening the private sector in 

Kazakhstan requires the development of specific interventions to change firms' incentives to 

improve green management practices and invest in green-friendly solutions. And these 

interventions should go beyond adjusting the relative prices of fossil vs. non-fossil fuels. Of 

course, adjusting the carbon price to reflect the urgency and magnitude of the climate challenge is 

an indispensable strategy. However, this might not be enough to change the incentive structure at 

the firm level in the private sector. There is also a need to prepare a conducive environment for 

private sector growth and, in parallel, design and properly implement targeted measures that help 

change the micro-level incentives for private firms to improve their green management and invest 

in green-friendly solutions to reduce their carbon footprint. The following paragraphs will discuss 

these aspects in detail. 

An effective strategy to green the private sector must also encompass multiple interventions. 

First, it is important to implement horizontal-structural policies to promote competition and 

to boost firm's growth (in size and productivity) and integration into global markets. In this 

regard, business support programs targeting young firms and SMEs (especially the combination 

of these two groups) should be reshaped to prioritize multiple criteria. First, prioritize firm 

(productivity) growth, not survival. Second, target integration into global markets, either through 

direct exports or as suppliers of multinational companies, so firms face tougher competition 

pressure from international players and stricter customer preferences. Third, incentivize the 

adoption of green technologies so firms are prepared to operate in new market niches where 

payoffs are likely to be higher. By focusing on these reshaping principles, business support 

programs will prepare young SMEs to thrive, bring dynamism to the economy, and contribute to 
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green transition while being better prepared to take advantage of new growth opportunities. 

Finally, it is equally important to create a conducive environment for private sector growth where 

competition is encouraged, and the entry of new players is allowed, as this will facilitate resource 

reallocation to more productive and innovative activities, including low-carbon activities.20 This 

includes policies to boost competition in product markets, SOE reforms, reforming policies that 

discourage entry and scale-up of foreign investors, etc.   

Second, using targeted interventions with specific green objectives is also crucial. In this 

regard, implementing green regulations – such as environmental standards and energy 

audits – warrant particular attention. While several environmental regulations are already in 

place to support the private sector's transition to greener technologies, implementation is uneven 

or has yet to show results. For instance, according to the 2012 "Law on Energy Saving and Energy 

Efficiency Improvement," firms that consume more than 1,500 tons of fuel equivalent a year are 

included in the State Energy Register, must undergo an energy audit by a certified auditor, and 

must develop an action plan to improve energy and/or water use efficiency. While the right 

objectives guided the Law design, its implementation has been challenging, and its original aim 

has not been achieved. This is mostly because firms see their inclusion in the Register as a 

punishment and complain the process is not transparent. In addition, firms do not receive any 

support to run the energy audit, while relative prices make energy efficiency investments less 

attractive. In this light, the authorities could consider streamlining the program by incorporating 

some principles embedded in successful international experiences. For instance, the EU Eco-

Management and Audit Scheme (EMAS), introduced by the European Commission in 2009, 

supports firms of all types to find the right tools and implement the measures to improve their 

environmental performance. According to this program, firms voluntarily commit to evaluating 

and reducing their environmental impact and establish their environmental management system. 

After being verified by a third party, they become officially EMAS-registered and are allowed to 

use the EMAS logo. The program is quite popular in Europe despite its noncompulsory format. 

Firms that voluntarily join EMAS are motivated by reputation, incident prevention, cost savings 

due to improved resource efficiency, precautions regarding regulatory inspections, or stakeholder 

demands. Also, applicant firms receive informational support – with detailed instructions, but not 

financial aid. Another relevant initiative that could be used as a benchmark by the GoK is the grant 

program established by the Federal Ministry for Economic Affairs in Germany; it provides SMEs 

with grants to cover up to 80% of the costs related to energy audits.21 

 
20 Transitioning to a greener economy implies replacing old carbon-intensive technologies and infrastructure. To encourage private 

investment and innovation for this purpose, it is crucial to have a conducive investment climate where firm creation, market-entry, 

and competition are not restricted. This will facilitate resource reallocation to more productive and innovative activities, including 

low-carbon activities. An empirical analysis presented by Dlugosch and KoŹluk (2017) with data for OECD countries corroborates 

this idea. It shows that a regulatory environment that encourages competition and firm entry improves firms’ investment and 

innovation response to climate change mitigation action. The analysis also shows that the less regulation impedes competition, the 

higher the productivity gains reaped from environmental policy incentives. 

21 Another relevant way to strengthen the implementation of green regulations is to fortify QazStandard capacity to 

ensure that the implementation and monitoring of environmental standards are aligned with best practices. It is worth 

acknowledging QazStandard's latest plans to provide consulting services to the private sector by introducing 
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The same applies to an awareness campaign to address information gaps among private 

sector companies and customers about the needs and benefits of the green transition. 

Successful green transition cannot happen without awareness campaigns to address information 

gaps among end-user groups - both firms and customers - to raise awareness about the needs and 

benefits of green growth. In this context, private sector companies should clearly understand 

governmental regulation and support measures, penalties for non-compliance, and available 

instruments (financial and non-financial) to stimulate and offset the cost of adopting climate-smart 

approaches. Moreover, boosting environmental consciousness, especially among large private 

sector players, can bring additional trickle-down effects since these firms can help dictate the green 

transition across the value chain by mandating green standards for their suppliers. The experience 

of the 'Energy Efficiency Campaign Networks' in Germany, supported by the Federal Ministry for 

Economic Affairs and Energy, is a good example. This initiative was designed to help companies 

exchange information and "best practices" and implement energy efficiency measures in networks 

between industries, within industries, or within companies. 

Interventions aiming at improving firms’ green managerial practices also merit special 

attention. The shift to a low-carbon economy requires, among many things, that firms have the 

technical literacy and capabilities to adopt and invest in green technologies. In this regard, the 

empirical analysis presented in this note offered enlightening results: the willingness of private 

(manufacturing and services) sector firms to engage in green managerial practices in Kazakhstan 

is relatively lower compared to other Central Asian countries; there is wide heterogeneity in green 

managerial practices across firms in the country, and those that have better green management 

procedures are more likely to invest in green-friendly solutions. Overall, this showcases the 

importance of designing interventions to improve firms' green management practices to support 

the green transition. The European Energy Management Training Program (EUREM) and the 

Swedish National Energy Efficiency Network Program for SMEs are good examples to be 

followed. Also, conditioning credit concession on adopting better green management practices by 

firms can be another powerful instrument to promote green transition. 

Third, boosting green procurement can be a powerful instrument to green the private sector. 

The empirical analysis showed that private firms whose customers require environmental 

certificates or adherence to certain environmental standards as a precondition for doing business 

tend to have substantially better green management practices and higher levels of green 

investment. Strengthening the integration of domestic firms as suppliers of large foreign-owned 

companies is certainly an effective channel to boost customer pressure over local companies to 

improve green credentials. Another relevant channel is to promote green procurement. Given that 

public procurement - at central and local government levels - plays a key role in Kazakhstan's 

economy, introducing clear and verifiable climate-related criteria in public procurement decisions 

can change the private sector incentives to green their activities while encouraging competition for 

 
international standards as a welcome initiative. However, the impact of this intervention will depend on the specific 

design of the intervention. In this regard, it is crucial to follow best practices and learn with international experience, 

both in selecting the right certification to be promoted among firms and in the way to incentivize the adoption of such 

certificates. Last but not least, the Environmental Code is yet to show results, and considering the multitude of actors 

involved in the implementation, designing a detailed monitoring and evaluation system would be beneficial. 
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lower emissions among suppliers and triggering industrial and business model innovation. The 

upcoming reforms of the Samruk-Kazyna procurement strategy open an opportunity to include 

pro-green rules to incentivize the green transition of private sector companies. 

Fourth, it is crucial to implement policies to enhance the creation and supply of green 

technologies and innovation and the capacity to adopt and diffuse green-friendly solutions 

in the marketplace. Reducing global greenhouse gas emissions will require innovation and large-

scale green technologies throughout the global energy system. Most technologies needed to 

decarbonize, at least the manufacturing sector, do not exist yet or are nascent. So, tackling this 

issue will require huge innovation efforts. This means that green transition inevitably overlaps 

with green tech adoption and innovation. Overall, while carbon pricing and regulatory policies 

work at the end of the innovation cycle by affecting the demand for green-friendly solutions, it is 

equally important to have policies that enhance the capacities to adopt green technologies and to 

become an innovator itself of new technologies, laying the foundation for future growth. As 

discussed in the note, the GoK has introduced new instruments to tackle green innovation, directly 

or indirectly: the matching grant program implemented by MDDIAI and the BAT regulation. 

While it is still early to assess the effectiveness of these measures, it is reasonable to assume that 

their success will depend on the capacity of firms to effectively absorb, imitate, and adopt new 

technologies and eventually innovate. This is a crucial problem for Kazakhstan because the 

country has been underinvesting in all these areas, as evidenced by low R&D efforts in general 

and in green research, in particular, with poor innovation results. This underperformance is 

fundamentally linked to structural deficiencies in the national innovation system. Against this 

backdrop, boosting green innovation in Kazakhstan will require a multi-pronged approach. First, 

by tackling structural problems to streamline the national innovation system to reduce the 

fragmentation of government innovation policies while increasing incentives and opportunities for 

science-industry collaboration, technology commercialization, and product-process innovation. 

Second, by streamlining national STI priorities to include and implement clear and green-specific 

objectives. This does not mean supporting specific green technologies. Because innovation can 

emerge from a wide range of fields, there is always a risk when governments attempt to pick 

'winning' technologies to be the target of policy support measures. Instead, it is more impactful to 

support general purposes technologies that offer a great scope to combat climate change. For 

instance, artificial intelligence (AI).22 In this case, the GoK could leverage the existing Industry 

4.0 capacities of the TechGarden project to inform the development of new business models and 

technological solutions that pursue sustainable energy transition for existing (and eventually new) 

firms. Third, by accelerating the transfer and diffusion of low carbon technologies, especially 

among SMEs. This could be addressed in different ways; for instance, by reducing tariff imports 

on low carbon technologies, promoting strategic alliances between local innovation centers with 

 
22 For example, Vinuesa et al. (2020) assessed the role of AI in the achievement of the Sustainable Development Goals 

and found that AI could positively enable 93% of the environmental targets, including the creation of smart and low-

carbon cities and  Internet-of-Things devices and appliances that can modulate their consumption of electricity. 
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leading international technology centers to implement joint R&D projects23, and promoting the 

creation of patent pools and collaborative mechanisms for leveraging intellectual property. 

Fifth, mobilizing financial resources to support the green transition of private sector firms. 

Not having 'lack of financing' listed among the key barriers - for those firms that have not invested 

in green solutions - does not mean that finance is unimportant. While all previously mentioned 

reforms are being addressed, it is vital to ensure that financing does not become an immediate 

roadblock. Furthermore, many green projects lack sufficient scale, returns are only expected over 

a long-term horizon, and perceived risk is high or unclear, decreasing the appetite for private 

investors. For all these reasons, mobilizing resources to support the green transition of private 

firms will require a coordinated and comprehensive policy package to deepen green finance. This 

topic merits a separate analysis and was not covered by the current note. 
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Appendix 1. Empirical analysis- auxiliary figures and tables 

Figure A1. Differences in (average) green management (z-scores) across key categories in Kazakhstan's 

private (manufacturing and services) sector, 2019 

Size and age 

 

 

Export orientation Foreign ownership 
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Experience monetary losses due to weather events Subject to customer pressure  

 
 

Source: World Bank staff elaboration based on 2019 WBES data 

Note: all differences (in averages) are statistically significant; except for foreign ownership. 
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Table A.1. Determinants of the quality of firm's green management practices (z-score) in Kazakhstan's 

private (manufacturing and services) sector, 2019 – OLS regressions 

 (1) (2) (3) (4) (5) (6) 

Dependent variable Green 

management 

(z-score) 

Green 

management 

(z-score) 

Green 

management 

(z-score) 

Green 

management 

(z-score) 

Green 

management 

(z-score) 

Green 

management 

(z-score) 

       

Old SME 0.115** 0.0926* 0.113** 0.108** 0.115** 0.0911* 

 (0.0406) (0.0407) (0.0400) (0.0396) (0.0409) (0.0395) 

       

Young large 0.345 0.0278 0.362 0.336 0.348 0.0535 

 (0.405) (0.351) (0.406) (0.404) (0.403) (0.350) 

       

Old large 0.429*** 0.347*** 0.416*** 0.405*** 0.418*** 0.335*** 

 (0.0654) (0.0678) (0.0670) (0.0641) (0.0651) (0.0684) 

       

Foreign owned 0.0870 0.0704 0.0962 0.0900 0.0854 0.0747 

 (0.0928) (0.0892) (0.0925) (0.0886) (0.0928) (0.0881) 

       

Direct exporter 0.218* 0.168* 0.206* 0.219* 0.214* 0.179* 

 (0.0935) (0.0829) (0.0922) (0.0914) (0.0921) (0.0821) 

       

Customer pressure  0.519***    0.494*** 

  (0.0628)    (0.0609) 

       

Losses w/ weather events   0.218**   0.139 

   (0.0761)   (0.0709) 

       

Energy perf. standards    0.298***  0.191** 

    (0.0725)  (0.0651) 

       

Energy tax/levy     0.139* 0.00110 

     (0.0652) (0.0592) 

Sector fixed effects X X X X X X 

Region fixed effects X X X X X X 

Observations 1408 1408 1408 1371 1408 1371 

Clusters (strata) 289 289 289 289 289 289 

R2 0.139 0.235 0.148 0.166 0.144 0.256 

Note: Old firms are at least five years old; large firms have at least 100 employees; export-oriented firms are those whose export 

sales account for at least 10% of total sales revenues, and foreign-owned firms are those where foreign investors hold at least a 

10% stake. Standard errors are clustered at the strata level. Standard errors are in parentheses: * p < 0.05, ** p < 0.01, *** p < 

0.001 
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Figure A2. Differences in (average) green investment (z-scores) across key categories in Kazakhstan's 

private (manufacturing and services) sector, 2019 

Size and age 

 

Export orientation Foreign ownership 

  

Being subject to energy performance standards Being subject to energy tax or levy 
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Source: World Bank staff elaboration based on 2019 WBES data 

Note: all differences (in averages) are statistically significant; except for foreign ownership.  
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Table A.2. Determinants of firm's green investment (z-score) in Kazakhstan's private (manufacturing and 

services) sector: 2019,– OLS/2SLS regressions 

 (1) (2) (3) (4) (5) (6) 

Dependent variable Mixed green investment  

(z-score) 

Pure green investment  

(z-score) 

Any type of green investment  

(z-score) 
 OLS 2SLS  

(2nd stage only) 

OLS 2SLS  

(2nd stage only) 

OLS 2SLS  

(2nd stage only) 

Green manag. (z-
score) 

0.276*** 1.288* 0.503*** 1.119* 0.385*** 1.293* 

 (0.0361) (0.602) (0.0479) (0.513) (0.0336) (0.568) 

       
Old SME 0.177*** 0.0997 0.0823 0.0668 0.127** 0.0681 

 (0.0523) (0.0951) (0.0605) (0.0839) (0.0463) (0.0825) 

       
Young large 0.618*** 0 0.687** 0 0.676** 0 

 (0.163) (.) (0.248) (.) (0.226) (.) 

       
Old large 0.423*** 0.0430 0.288** 0.107 0.362*** 0.0515 

 (0.0816) (0.227) (0.0910) (0.201) (0.0731) (0.216) 

       
Foreign owned -0.126 -0.135 -0.0771 -0.0821 -0.102 -0.117 

 (0.0903) (0.144) (0.108) (0.130) (0.0856) (0.127) 

       
Direct exporter 0.194 0.129 0.346** 0.400* 0.259** 0.243 

 (0.103) (0.177) (0.118) (0.177) (0.0978) (0.169) 

       
Customer pressure 0.209*** -0.194 0.126 -0.160 0.180** -0.211 

 (0.0543) (0.310) (0.0765) (0.280) (0.0549) (0.298) 

       
Energy perf. standard 0.340*** 0.124 0.232** 0.0233 0.289*** 0.0625 

 (0.0729) (0.167) (0.0729) (0.120) (0.0600) (0.140) 

       
Energy tax/levy 0.212** 0.0666 0.0701 -0.0284 0.139* 0.0188 

 (0.0808) (0.109) (0.0665) (0.0681) (0.0585) (0.0784) 

Sector fixed effects X X X X X X 
Region fixed effects X  X  X  

Observations 1370 1312 1270 1219 1370 1312 

Clusters (strata) 289 289 289 289 289 289 

R2 0.297 . 0.330 0.114 0.354 . 

Note 1: Old firms are at least five years old; large firms have at least 100 employees; export-oriented firms are those whose export 

sales account for at least 10% of total sales revenues, and foreign-owned firms are those where foreign investors hold at least a 

10% stake. Standard errors clustered at the (strata) level. Standard errors are in parenthesis: * p < 0.05, ** p < 0.01, *** p < 

0.001. 

Note 2: In the 2SLS estimations, the Green Management z-score score is instrumented to alleviate omitted variable bias as well 

as endogeneity concerns that could be caused by reverse causality (between green managerial practices and green investments. 

The following instruments were used for the "Green management" variable: i) the average of green management score excluding 

the own firm by industry, region, size, and age of the firms; ii) whether the firm is subject to losses due to extreme weather events; 

iii) whether the firm is subject to losses due to pollution generated by other firms. The 2SLS estimation removes the region-fixed 

effects as this set of variables was already used to construct the instrument for Green Management. 

Note 3: To interpret all variables except the Green Management z-score, use OLS results. For the specific interpretation of the 

Green Management z-score variable, use 2 SLS results.  
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Table A.3. Green management practices and probability of engaging in green investments 

  Pure green investments in: Mixed green investments in: 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

  

climate 
friendly 

energy 

generation 
(yes/no) 

energy 

manag. 
(yes/no) 

 waste/recyce 
(yes/no) 

air 

pollution 

control 
(yes/no) 

water 

manag.t 
(yes/no) 

other 
pollution 

control 

measures 
(yes/no) 

energy 

efficiency 

measures 
(yes/no) 

heating/cooling 
(yes/no) 

 

machinery 

upgrade 
(yes/no) 

 vehicle 

upgrade 
(yes/no) 

lighting 

upgrade 
(yes/no) 

OLS                       

Green management  

(z-score) 
0.180*** 

0.249*** 
0.204*** 0.250*** 0.260*** 0.205*** 0.232*** 0.215*** 0.193*** 0.186*** 0.222*** 

 (0.024) (0.024) (0.027) (0.021) (0.026) (0.023) (0.023) (0.024) (0.024) (0.026) (0.027) 

R2 0.209 0.199 0.175 0.219 0.212 0.188 0.209 0.155 0.153 0.175 0.237 

2SLS (2nd stage only) 
 

 
      

    

Green management (z-score) 0.158 0.865** 0.429* 0.281 0.705** 0.387** 0.673** 0.579** 0.897*** 0.685* 1.009 

 (0.124) (0.269) (0.202) (0.148) (0.224) (0.150) (0.236) (0.211) (0.272) (0.344) (0.517) 

Firm controls X X X X X X X X X X X 

Sector fixed effects X X X X X X X X X X X 

Cluster(strata) 289 289 289 289 289 289 289 289 289 289 289 

Observations 1408 1408 1408 1408 1408 1408 1408 1408 1408 1408 1408 

Note 1: All regressions include firm-level controls (size, age, export status, and ownership). Standard errors are clustered at the (strata) level and shown in parenthesis. * , **, and 

*** correspond to the 1%, 5%, and 10% level of statistical significance.. 

Note 2: In the 2SLS estimations, the Green Management z-score score is instrumented with the following info: i) the average green management score excluding the own firm by 

industry, region, size, and age of the firms; ii) whether the firm is subject to losses due to extreme weather events; iii) whether the firm is subject to losses due to pollution generated 

by other firms. The 2SLS estimation removes the region-fixed effects as this set of variables was already used to construct the instrument for the Green Management variable. 

Note 3: OLS results should be interpreted as correlations only.  
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Appendix 2. Policy mapping 

The Government of Kazakhstan (GoK) has been taking incremental steps in building policy 

instruments to promote green transition in the private sector. The 2009 Law on Renewable 

Energy Sources became an important milestone, creating an impetus for developing a 

vibrant market of private producers of energy from renewable sources (solar and wind). The 

2009 Law and consequent amendments created an enabling legal framework for developing the 

renewable energy (RE) market. It established a centralized RE power purchase framework; 

introduced a 20-year RE power purchase agreement; envisaged a classification of RE projects as 

investment projects - with customs duty and tax waivers for purchase of respective equipment, 

public grants; and introduced a partial adjustment of RE power tariffs to exchange rate fluctuations 

and inflation.  Most of the support designed under this Law is currently concentrated in financing 

instruments offered by the Entrepreneurship Development Fund Damu, the Development Bank of 

Kazakhstan, and the AIFC Green Finance Center. Today, over 120 RE projects are financially 

supported mostly by IFIs (EBRD, ADB, AIIB) and the Development Bank of Kazakhstan.  

The GoK also introduced a key carbon pricing mechanism, the National Carbon Trading 

Scheme. In 2013, the GoK established a national Emissions Trading Scheme (ETS), which puts a 

price on carbon and targets 225 large energy, oil and gas, mining, and manufacturing installations 

with emissions above 20,000 tons of carbon dioxide each year (this covers about 40% of 

Kazakhstan's domestic CO2 emissions). In addition, from 2021, Kazakhstan moved to an 

allocation system based on industry average benchmarks. Under a benchmark approach, 

businesses get the same quota allocation per production unit. This rewards the best performers 

with fewer emissions per unit of output and thus encourages companies to reduce their emissions. 

In addition, the ETS includes the option to use carbon offsets, and companies can comply with the 

ETS by reducing their emissions or purchasing and surrendering carbon offsets.  

On the regulatory side, many measures have been adopted to green the economy and the 

private manufacturing and service sectors, in particular. In addition, QazStandard, the 

national body in charge of state metrology, accreditation, and standardization, has developed 

several standards related to greenhouse gas emissions renewable and alternative energy. For 

example, the 2012 "Law on Energy Saving and Energy Efficiency Improvement" introduced 

energy audit - an important tool for enterprises to assess the potential for energy saving; and energy 

service agreements to stimulate the development of private operators that offer energy saving 

services.  According to the Law, firms that consume more than 1,500 tons of fuel equivalent a year  

- including individual entrepreneurs and SMEs - are included in the State Energy Register and 

must undergo an energy audit by a certified auditor, develop an action plan on improving energy 

and/or water use efficiency in its business operations. In the same vein, the GoK, through 

QazStandard, has introduced accreditation of bodies in charge of GHG validation and verification 

following the standard requirements defined under the Republic of Kazakhstan ISO 14065-2016 

"Requirements for GHG Validation and Verification Authorities Used for Accreditation or Other 
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Forms of Recognition."24 Accreditation of GHG validation and verification bodies is a mandatory 

procedure, and currently, 18 independent accredited authorities verify GHG inventory reports.25 

In addition, QazStandard is currently looking into providing consulting services to the private 

sector on introducing international standards, particularly setting up a clear definition of the entire 

chain of carbon footprint production following international standards and ways to reduce it.  

More recently, in July 2021, a new landmark Environmental Code came into force, 

introducing stricter environmental regulations to green the economy, including the Best 

Available Technologies (BAT) principle. These regulations concern more rigorous 

implementation of the "polluter pays" principle, using Best Available Technologies (BAT) to 

reduce emissions, waste management, and other areas (Box 5). The adoption of the Environmental 

Code led to relevant amendments in the Entrepreneurial, Land, Water, Tax, Criminal, and other 

codes. The Code sets four categories of activities that have a negative impact on the environment, 

with Category 1 having the highest negative impact and Category 4 having no effect.26 Depending 

on the enterprises' category, they must undergo environmental assessment or screening and receive 

relevant documents to operate. In particular, Category 1 enterprises must obtain a comprehensive 

environmental permit (CEP). The CEP includes technological norms for emissions, water, 

electricity, and heat consumption, and (i) a description of the energy-saving and energy efficiency 

techniques used or proposed for use at the facility, as well as; (ii) a comparative description of the 

technology used or intended for use with the BAT from the national sector-specific BAT reference 

(Box 5). 

Box 5. The concept of 'Best Available Technologies' codebook: the European Union experience and the 

Kazakhstani case 

The Best Available Techniques (BAT) concept is a widely applied policy tool to prevent, control, and reduce 

industrial emissions and associated impacts worldwide. The European Union, the USA, Korea, Russia, and China 

have developed standardized, similar methodologies to establish and determine BAT. Since industrial installations 

contribute a major share of emissions and pollution worldwide, it is in the public's interest to define and improve 

the latest environmental technologies and determine technically achievable, minimal emission levels to air, water, 

and soil. The main objective of introducing a BAT concept is to define the best techniques and technologies on the 

market and associated emission levels. This definition is typically conducted via a broad stakeholder process 

involving industry experts, authorities, and NGOs. BAT associated emission levels are then used to provide the 

baseline for environmental permits the allowance needed for an industry or plant to operate in a specific region or 

country. The long-term goal of the concept is to drive down emissions from the sector over time, boost eco-

innovation, and enforce lower emission levels over time while remaining technology agnostic (OECD, 2018). 

 
24 The state standard of the Republic of Kazakhstan ISO 14065-2016 "Requirements for GHG Validation and 

Verification Authorities Used for Accreditation or Other Forms of Recognition" was approved and enacted by order 

of the Chairman of the Committee for Technical Regulation and Metrology dated November 18, 2016 № 291-OD. It 

is a national standard that has been developed on the basis of the international standard ISO 14065:2013 “Greenhouse 

gases — Requirements for greenhouse gas validation and verification bodies for use in accreditation or other forms 

of recognition”. 
25 The key task of GHG validation and verification authorities is to conduct an independent assessment to confirm the 

reliability and completeness of the information reported by enterprises on GHG and their compliance with national 

and international requirements. 
26 Category 1 of highest negative impact essentially includes Kazakhstan's basic economic sectors such as energy production 

(burning fuel at stations with the heat capacity of 50 megawatts and more, extraction and processing of hydrocarbons, gasification, 

and liquefaction of coal), production and processing of metals (cast iron, steel production, processing of ferrous and non-ferrous 

metals), mineral and chemical industries, and certain food and agricultural production, as well as waste management. 
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The European Union experience 

The European Union has implemented the BAT concept via the Industrial Emissions Directive (IED), covering 

more than 50,000 installations in the EU. It defines BAT for the Union through the called "Sevilla process." The 

European Integrated Pollution Prevention and Control Bureau (EIPPCB) is responsible for the coordination of this 

process, which brings together members of the European Commission, representatives of the EU Member States, 

concerned industry experts, and environmental NGOs in technical working groups to draft the so-called BREF 

documents (Best Available Techniques Reference documents). Producing a BREF takes 2-3 years and is a resource-

intensive process, often involving more than 100 experts. The BREF documents serve as a transparent tool to 

determine BAT and create predictability for BAT-Conclusions (BAT-C) legally binding. BAT-C is part of every 

BREFs revised since January 2011 and may contain specific emission limit values that set the baseline for new 

installations. Existing installations must comply with BAT-C emission levels four years after their publication. 

The Kazakhstani case 

In Kazakhstan, the BAT reference books are developed by the International Green Technologies and Investment 

Projects Center (IGTIPC). They should include sector-specific information, assessment of the BAT advantages for 

the environment, limitations in the applicability of the BAT, the relevant economic indicators characterizing the 

BAT, and emission levels associated with the use of the BAT27. The books are based on international best practices 

and should be revised every eight years.  

There should be a separate book for each sector, and each sector book must undergo public consultation before the 

Governmental approval. These books are developed based on a comprehensive technological audit performed by 

the IGTIPC at the largest industrial enterprises, which have to pay a fee for the audit. The audit exercise consists 

of an expert assessment of the techniques (technologies, , methods, processes, practices, approaches, and solutions) 

used at enterprises to prevent and (or) minimize the environmental' s negative anthropogenic impact. The IGTIPC 

involves independent local and international experts to conduct audits. The timeline for the audits' completion is 

the end of 2023.  

At the moment, IGTIPC has developed BAT reference books for a few sectors: production of cement and lime, oil 

and gas, gold, and non-organic chemicals, which are pending Government approval before becoming available to 

the public. Meanwhile, before adopting the national specialized BAT reference books, firms applying for the CEPs 

can refer to relevant BATs listed in the EU BAT reference books. 

Besides the regulations, the Environmental Code also sets economic incentives for firms to 

improve their environmental footprint. The Code also includes a few economic incentives to 

boost enterprises' environmental footprint. First, enterprises with a significant impact on the 

environment that will adhere to the BAT will be exempted from paying a fee for negative effects 

on the environment, following the tax legislation of the Republic of Kazakhstan. Second, there 

 
27 According to the Environmental Code, the BATs are…. 

“identified on the basis of several criteria, including: 1) use of low-waste technology;  2) use of less 

hazardous substances; 3) promotion of recovery and recycling of substances generated and used in 

the technological process, as well as waste, as far as applicable;  4) comparability of processes, 

devices and operating methods successfully tested at the industrial level; 5) technological 

breakthroughs and changes in scientific knowledge; 6) the nature, impact and volumes of the 

respective emissions into the environment;  7) commissioning dates for new and existing 

facilities;      8) the length of time required to implement the best available technology; 9) the level 

of consumption and properties of raw materials and resources (including water) used in the 

processes, and energy efficiency; 10) the need to prevent or reduce to a minimum the overall level of 

negative impact of emissions on the environment and risks to the environment;  11) the need to 

prevent accidents and minimize negative consequences for the environment; 12) information 

published by international organizations; 13) industrial implementation at two or more facilities in 

the Republic of Kazakhstan or abroad”. 
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will be guaranteed purchase by the State Settlement and Financial Center to support renewable 

energy sources of electrical energy produced by energy waste disposal facilities. 28  

More recently, the GoK has introduced a new set of instruments to support green innovation 

and the adoption of green technologies by the corporate sector. Unleashing green R&D and 

innovation in any country requires government policy actions to address several market failures.29 

In Kazakhstan, the Ministry of Digital Development, Innovation, and Aerospace Industry 

(MDDIAI) introduced in 2021 new types of matching grant financing (R&D commercialization 

grants, enterprise upgrade grants, and industry upgrade grants30) under ten priority areas; one of 

them is clean technology, energy efficiency, energy conservation, and alternative energy. These 

instruments aim to support both innovation and technological upgrades at the level of individual 

firms and create technology consortia to generate a systemic impact across the economy. To this 

end, this MDDIAI grant program requires a strong private sector buy-in evidenced by private co-

financing and established partnerships with productive sector enterprises.31   

The likelihood of this new MDDIAI program generating a critical mass of research proposals 

in the green area is low for two main reasons. First, the chronic underperformance of 

Kazakhstani R&D in general and green and renewable research in particular. The country's 

R&D expenditure32 relative to GDP has been much lower when compared to ECA and upper 

middle income (UMI) averages (0.19% of GDP in the years 1999 to 2018 in contrast to 1.77% in 

ECA and 1.11% in UMI).33 Kazakhstan's gross expenditure on R&D as a share of GDP is 

systematically below what would be expected given its level of economic development (Figure 

13). Further, the share of environment-related technologies as a share of developed in the country 

is comparatively low (Figure 14).  

  

 
28 https://rfc.kegoc.kz/ 
29 There are several market failures that provide the rationale for policy actions to boost green R&D and green innovation: the 

negative externalities associated with environmental challenges; the difficulty for firms to fully appropriate the returns from their 

investment; and the prevalence of dominant technologies in energy (and transport markets which creates entry barriers for new 

technologies. 
30 R&D commercialization grant is a standard instrument to develop tech startups. Enterprise upgrade grant targets landing a locally 

developed or adapted foreign technology at an enterprise to obtain productivity gains. Industry upgrade grant tackles the promotion 

of technology consortia to develop common use, or underlying technologies that impact multiple users. i.e. smart grids.  
31 For its smaller scale R&D commercialization grants, the MDDIAI also introduced a two-staged selection process (1st stage – 

acceleration program; 2nd stage – competitive selection from among graduates of the acceleration program) to enhance the 

commercial viability of grant applications. 
32 According to World Bank staff calculations based on data from the National Stats Bureau (on green grants and targeted 

programmatic funding led by national scientific councils) and data from FPIP World Bank lending project (on green subprojects 

supported by SSJRG and consortia grant programs). 
33 This subdued performance at the aggregate level reflects unsatisfactory performance at the micro level. Very few firms, spend 

on R&D: analysis presented in World Bank (2021) drawing on 2019 WBES data shows that only 2.1 percent of formal private 

firms in Kazakhstan spend on research and development, around four times lower than the ECA average. In addition, private firms 

have poor managerial capabilities, another key input for innovation: data from 2019 WBES show that top manager’s experience 

among Kazakhstani firms is well below the ECA regional average. Not surprisingly, and as a combination of these factors, the 

share of innovative firms in Kazakhstan is small, especially among MSMEs: only 22.7 percent of formal private firms have 

introduced product service or process innovations. The gap with ECA averages is driven by small (5–19 employees) and medium 

(20–99 employees) firms, as it virtually disappears for large firms.  

https://rfc.kegoc.kz/
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Figure 13. Gross expenditure on R&D as a share 

of GDP and GDP per capita (log), 1996-2018 

Figure 14. Development of environment-related 

technologies, % all technologies, 2018 

 
 

Source: World Bank 2021 Source: World Bank staff elaboration based on OECD Green Growth Indicators 
Note: The number of environment-related inventions is constructed by 

measuring inventive activity using patent data across many environment-

related technological domains (ENV-TECH), including environmental 
management, water-related adaptation, and climate change mitigation 

technologies. 

Second, this underperformance in R&D and innovation reflects a more fundamental 

problem: the fragmentation and complexity of the national innovation system in the country. 

Kazakhstan has too many scientific and technological development priorities for the limited R&D 

funding available; there are ten priorities for 2021-2023 defined at a sitting of the Supreme Council 

for Scientific and Technical Commission on April 29, 202034. In addition, the national innovation 

system - is extremely complex and fragmented: the country has several ministries and state 

agencies in the innovation policy space, and their activities are not sufficiently coordinated. This 

structure provides limited incentives and opportunities for science-industry collaboration, 

technology commercialization, and product-process innovation (see Box 6). While the matching 

grant financing program recently introduced by MMDIA represents a positive change, the public 

funding instruments generally do not provide enough incentive for private sector co-financing, 

which is key for effective technology commercialization.  

Box 6 – The national innovation system in Kazakhstan: the fragmentation of policy delivery structure 

constrains opportunities for science-industry collaboration 

World Bank (2021) analysis shows that Kazakhstan's innovation system remains fragmented due to overlapping 

strategies and programs related to different policy actors in the system. On the policy design and coordination level, 

three ministries (the MDDIAI, the Ministry of Education and Science [MoES], and the Ministry of Investment and 

Infrastructural Development [MIID]) are key actors. In addition, several line ministries, autonomous innovation 

 
34 The ten priorities are: 1) "Rational use of water resources, fauna and flora, ecology"; 2) "Geology, extraction and 

processing of mineral and hydrocarbon raw materials, new materials, technologies, safe products and constructions"; 

3) "Power engineering and mechanical engineering"; 4) "Information, communication and space technologies"; 5) 

"Scientific research in the field of natural sciences"; 6) "Life and health science"; 7) "Research in education and 

science"; 8) "Research in social sciences and humanities"; 9) "Sustainable development of agro-industrial complex 

and safety of agricultural products"; 10) "National security and defense". 

13.6%

11.0%

9.2% 9.0%

6.7%

Korea Canada Australia   China   Kazakhstan
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clusters, and national holdings accompany them. Each of these three key ministries has one or more innovation 

support platforms, each having its own "specialization." For instance: 

• MDDIAI oversees the joint-stock company (JSC) "National Info-Communication Holding Zerde," which 

in turn owns three JSCs ("National Information Technologies," "International Technopark of IT Startups 

AstanaHub," and "Center for Engineering and Technology Transfer"). MDDIAI also oversees the 

Autonomous Cluster Fund "Park of Innovative Technologies," operating under the TechGarden brand 

name. This is a very active program in promoting Industry 4.0, Building Information Modeling, Big Data, 

Intelligent Systems, and Additive Technologies, and has built an extensive network of tech companies.  

• MoES oversees the Science Fund, most universities, and some research institutes.  

• MIID oversees JSC "Kazakhstan Center for Industry and Export QazIndustry," an operator of industrial 

development programs.  

The presence of numerous public actors hampers coordination and cooperation between the main programs and 

affiliated institutions. Specifically, the lack of coordination at the policy design and implementation stages makes 

industry needs opaque to the NIS actors that oversee basic and applied research. These include public research 

organizations (PRO) under the MoES, the Ministry of Healthcare, the Ministry of Agriculture, universities, and 

other bodies. The PROs also follow the usual linear innovation model with well-defined stages (research, 

patent/publication, prototyping, and introduction into industry). 

The lack of interaction between PROs and the private sector -– at any stage of this liner model -  creates two 

mutually reinforcing problems. First, the PROs rely heavily on the state budget at each step of the R&D process, 

which results in reliance on performance indicators disconnected from market needs and the prioritization of 

administrative indicators. Second, the PROs lack an understanding of the needs of the private sector, which results 

in a lack of private funding for R&D commercialization (cementing PROs' dependence on public funding). Hence, 

PROs tend to focus on research excellence and lack R&D commercialization capacity. 

 


