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Abstract. The relevance of the study is determined by the growing importance 
of renewable energy development in Kazakhstan under the conditions of 
energy transition, decarbonization commitments, and increasing geopolitical 
and economic uncertainty. Renewable energy enterprises operate in a complex 
institutional environment characterized by regulatory barriers, outdated 
infrastructure, insufficient integration of modern management tools, and the 
continued dominance of fossil fuels in the national energy balance. These factors 
reduce the investment attractiveness of green projects and complicate strategic 
decision-making. In this context, strategic management accounting becomes an 
important tool for integrating financial and non-financial information, supporting 
long-term planning, investment evaluation, sustainability-oriented management, 
and risk assessment. The purpose of the article is to assess strategic management 
accounting mechanisms and identify directions for their improvement in renewable 
energy enterprises in Kazakhstan. The methodological basis of the study includes 
a systematic review of scientific literature, comparative analysis of international 
practices, synthesis of empirical studies, and analysis of sectoral indicators related 
to renewable energy development. The results of the study show that existing 
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accounting practices insufficiently integrate environmental performance indicators, 
competitor information, market data, and risk assessment into managerial decision-
making. The study substantiates the need to introduce sustainability-oriented 
balanced scorecards, environmental management accounting, activity-based 
costing, risk-integrated budgeting, and digital accounting systems. These tools can 
improve strategic planning, increase transparency of investment decisions, and 
strengthen the long-term competitiveness of renewable energy enterprises. The 
practical significance of the study lies in the possibility of applying the proposed 
approaches to improve management accounting systems, enhance investment 
attractiveness, and support Kazakhstan’s transition to a low-carbon economy.

Keywords: strategic management accounting; renewable energy; sustainability; 
Kazakhstan; green finance; balanced scorecard; environmental management 
accounting
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Аннотация. Зерттеудің өзектілігі Қазақстанда жаңартылатын 
энергетиканы дамыту рөлінің артуымен, энергетикалық көшу 
үдерісімен, декарбонизация міндеттемелерімен, сондай-ақ геосаяси және 
экономикалық белгісіздіктің күшеюімен байланысты. Жаңартылатын 
энергия кәсіпорындары реттеушілік кедергілер, инфрақұрылымның тозуы, 
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заманауи басқару құралдарының жеткіліксіз қолданылуы және ұлттық 
энергетикалық теңгерімде қазбалы отынның басымдығы сақталған күрделі 
институционалдық ортада қызмет етеді. Бұл факторлар «жасыл» жобалардың 
инвестициялық тартымдылығын төмендетіп, стратегиялық шешім қабылдау 
үдерісін күрделендіреді. Осы жағдайда стратегиялық басқарушылық есеп 
қаржылық және қаржылық емес ақпаратты біріктіру, ұзақ мерзімді жоспарлау, 
инвестициялық бағалау, тұрақты дамуға бағытталған басқару және 
тәуекелдерді талдау құралы ретінде ерекше мәнге ие болады. Мақаланың 
мақсаты - Қазақстандағы жаңартылатын энергия кәсіпорындарында 
стратегиялық басқарушылық есеп механизмдерін бағалау және оларды 
жетілдіру бағыттарын айқындау. Зерттеудің əдіснамалық негізін ғылыми 
әдебиеттерге жүйелі шолу, халықаралық тәжірибелерді салыстырмалы 
талдау, эмпирикалық зерттеулерді жинақтау және жаңартылатын 
энергетика дамуының салалық көрсеткіштерін талдау құрайды. Зерттеу 
нəтижелері қолданыстағы есеп тәжірибесінде экологиялық тиімділік 
көрсеткіштері, бәсекелестер туралы ақпарат, нарықтық деректер және 
тәуекелдерді бағалау басқарушылық шешім қабылдау үдерісіне жеткілікті 
деңгейде енгізілмейтінін көрсетті. Мақалада тұрақты дамуға бағытталған 
теңгерімді көрсеткіштер жүйесін, экологиялық басқарушылық есепті, 
қызмет түрлері бойынша шығындарды есептеу әдісін, тәуекелдерді 
ескеретін бюджеттеуді және цифрлық есеп жүйелерін енгізу қажеттілігі 
негізделеді. Бұл құралдар стратегиялық жоспарлауды жақсартуға, 
инвестициялық шешімдердің ашықтығын арттыруға және жаңартылатын 
энергия кәсіпорындарының ұзақ мерзімді бәсекеге қабілеттілігін нығайтуға 
мүмкіндік береді. Зерттеудің практикалық маңызы ұсынылған тәсілдерді 
басқарушылық есеп жүйелерін жетілдіруде, инвестициялық 
тартымдылықты арттыруда және Қазақстанның төмен көміртекті 
экономикаға көшуін қолдауда қолдану мүмкіндігімен айқындалады.

Түйін сөздер: стратегиялық басқарушылық есеп; жаңартылатын 
энергетика; тұрақты даму; Қазақстан; жасыл қаржыландыру; теңгерімді 
көрсеткіштер жүйесі; экологиялық басқарушылық есеп
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Аннотация. Актуальность исследования обусловлена возрастающей 
ролью развития возобновляемой энергетики в Казахстане в условиях 
энергетического перехода, декарбонизационных обязательств, а также 
усиления геополитической и экономической неопределенности. 
Предприятия возобновляемой энергетики функционируют в сложной 
институциональной среде, характеризующейся регуляторными барьерами, 
изношенностью инфраструктуры, недостаточной интеграцией современных 
управленческих инструментов и сохранением доминирования ископаемых 
источников энергии в национальном энергобалансе. Эти факторы 
снижают инвестиционную привлекательность «зеленых» проектов и 
усложняют процесс принятия стратегических решений. В данных условиях 
стратегический управленческий учет приобретает особую значимость 
как инструмент интеграции финансовой и нефинансовой информации, 
обеспечения долгосрочного планирования, инвестиционной оценки, риск-
анализа и управления, ориентированного на устойчивое развитие. Цель 
статьи заключается в оценке механизмов стратегического управленческого 
учета и определении направлений их совершенствования на предприятиях 
возобновляемой энергетики Казахстана. Методологическую основу 
исследования составляют системный обзор научной литературы, 
сравнительный анализ международных практик, обобщение эмпирических 
исследований и анализ отраслевых показателей развития возобновляемой 
энергетики. Результаты исследования показывают, что в действующих 
учетных практиках недостаточно интегрированы экологические показатели 
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эффективности, информация о конкурентах, рыночные данные и оценка 
рисков в процесс принятия управленческих решений. Обоснована 
необходимость внедрения сбалансированной системы показателей, 
ориентированной на устойчивое развитие, экологического управленческого 
учета, метода учета затрат по видам деятельности, риск-интегрированного 
бюджетирования и цифровых учетных систем. Данные инструменты 
позволяют повысить качество стратегического планирования, прозрачность 
инвестиционных решений и долгосрочную конкурентоспособность 
предприятий возобновляемой энергетики. Практическая значимость 
исследования заключается в возможности применения предложенных 
подходов для совершенствования систем управленческого учета, повышения 
инвестиционной привлекательности и поддержки перехода Казахстана к 
низкоуглеродной экономике.

Ключевые слова: стратегический управленческий учет; возобновляемая 
энергетика; устойчивое развитие; Казахстан; зеленое финансирование; 
сбалансированная система показателей; экологический управленческий учет

Introduction. Kazakhstan’s energy sector is dominated by fossil fuels, but the 
government has set ambitious targets for clean energy. Under the Kazakhstan-2050 
strategy, renewables should reach 15% of power by 2030 and 50% by 2050. In 
practice, however, coal still provides most electricity. Renewable projects face 
barriers like outdated grid infrastructure, weak local production, and policy 
uncertainty. Financially, only about 6% of power is currently from renewables, 
highlighting a large growth potential. Achieving these goals will require private 
firms to make complex strategic decisions under uncertainty. In this context, 
strategic management accounting (SMA)becomes crucial. SMA extends 
traditional accounting by providing forward-looking analyses and competitive 
intelligence to guide strategy. The term “SMA” was coined as early as 1981 to 
mean the gathering and analysis of accounting data (financial and non-financial) 
about a business and its competitors for strategy development. In Kazakhstan, 
interest in SMA is growing: Nazarova and Shtiller note that it “aims to prepare 
information for internal users… necessary for making… management decisions… 
for the future”. This shift reflects a broader move to link budgeting, costing and 
forecasting with long-term planning and risk management.

Kazakhstan has undertaken significant international and national commitments 
in the field of climate change mitigation, positioning itself as an active participant 
in the global decarbonization agenda. The country ratified the United Nations 
Framework Convention on Climate Change in 1994, committing to the stabilization 
of greenhouse gas concentrations at a level that prevents dangerous anthropogenic 
interference with the climate system. Further obligations were assumed under 
the Paris Agreement, ratified in 2016, which aims to limit the increase in global 
average temperature to well below 2°C above pre-industrial levels and to pursue 
efforts to restrict warming to 1.5°C. In line with these commitments, Kazakhstan 
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submitted its Nationally Determined Contributions in 2015, setting unconditional 
and conditional targets to reduce greenhouse gas emissions by 15% and 25%, 
respectively, by 2030 compared to 1990 levels. The country further reinforced its 
long-term climate strategy by announcing a carbon neutrality target by 2060 in 
2020 and adopting the Strategy for Achieving Carbon Neutrality by 2060 in 2023. 
These policy commitments significantly influence strategic decision-making in 
the energy sector and underscore the need for advanced strategic management 
accounting mechanisms in renewable energy enterprises to support investment 
planning, performance monitoring, and risk management in alignment with 
national decarbonization goals.

Notwithstanding the substantial corpus of international scholarship devoted 
to strategic accounting instruments, there remains a pronounced deficiency 
of context-specific empirical investigations into the application of strategic 
management accounting (SMA) within the renewable energy sector of Kazakhstan. 
This domain continues to be insufficiently explored, as the prevailing body of 
research predominantly focuses either on generalized theoretical constructs of 
SMA or on decarbonization trajectories, without establishing an explicit nexus 
with management accounting practices (see analyses of global trends).

Contemporary systematic reviews demonstrate that strategic accounting is 
extensively conceptualized as a critical mechanism for attaining sustainable 
competitive advantage, enhancing financial literacy, and ensuring the efficient 
allocation and utilization of resources. Nevertheless, within the national academic 
and practical discourse, there is a conspicuous absence of studies addressing 
the concrete implementation and operationalization of these instruments in the 
renewable energy sector. It is precisely this research gap that constitutes and 
substantiates the scientific novelty of the present study.

However, many local firms still use accounting primarily for historical cost-
control and external reporting. For renewable energy enterprises – which must 
invest heavily upfront and rely on evolving policies – this can leave strategic 
gaps. We therefore explore how SMA mechanisms can be improved in Kazakh 
renewables. We draw on international best practices and country-specific studies 
to recommend ways to integrate sustainability metrics, strengthen risk analysis, 
and use advanced IT systems to support strategic decision-making.

Literature Review. Foreign scholars have extensively examined the role 
of strategic management accounting (SMA) and environmental management 
accounting (EMA) as key mechanisms for improving sustainability performance 
and strategic decision-making in renewable energy and environmentally intensive 
sectors. Early conceptual studies laid the theoretical foundations by linking strategic 
management, organizational intelligence, and renewable energy deployment, 
emphasizing the importance of integrated control and information systems for long-
term energy transition (Istudor et al., 2016). Subsequent research has demonstrated 
that sustainability-oriented accounting systems enhance firms’ ability to manage 
energy efficiency, environmental risks, and strategic resilience. For example, 
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Jiao et al. (2023) provide strong empirical evidence that green intellectual capital 
and environmental management accounting significantly contribute to business 
sustainability and competitive advantage, particularly through improved energy 
efficiency and the use of renewable energy sources. These findings confirm that 
accounting systems are no longer limited to financial reporting but function as 
strategic instruments supporting sustainability-driven transformation.

More recent studies (2022–2025) further deepen this perspective by empirically 
validating the mediating and moderating roles of strategic management accounting 
in linking renewable energy, green innovation, and environmental performance. 
Thanh Thuy Ngoc (2025) demonstrates that environmental management 
accounting and environmental strategy act as critical mediators between green 
technology innovation and environmental performance, reinforcing the strategic 
relevance of SMA tools. Similarly, Huy and Phuc (2025) show that EMA 
practices combined with green innovation management enhance organizational 
resilience under conditions of environmental and market uncertainty. Research 
by Abdelsadek (2023) highlights the role of SMA tools in improving accounting 
measurement and disclosure of climate change impacts, while Silaban and Sitorus 
(2025) confirm that green accounting mediates the relationship between renewable 
energy adoption and ESG performance. Collectively, these studies suggest that 
the integration of SMA, EMA, risk management, and digital accounting systems 
is essential for renewable energy enterprises seeking to align strategic planning 
with sustainability goals, regulatory pressures, and long-term competitiveness-a 
conclusion highly relevant for emerging renewable energy markets such as 
Kazakhstan.

Kazakhstans scholars primarily focus on the structural, financial, and 
institutional challenges of renewable energy development, emphasizing the need 
for improved management and economic mechanisms. Studies by Zhunussova and 
Ratner (2020) and Petrenko et al. (2020) highlight that despite significant renewable 
energy potential, Kazakhstan faces barriers such as outdated infrastructure, limited 
energy efficiency incentives, and insufficient integration of modern management 
tools at the enterprise level. These authors underline that existing accounting 
and control systems are often oriented toward operational reporting and do not 
adequately support strategic planning or long-term sustainability goals in the 
energy sector.

More recent national research increasingly links renewable energy development 
with financial, investment, and strategic management mechanisms. Shakeyev et 
al. (2023) demonstrate that investment effectiveness in renewable energy projects 
depends on the quality of financial planning, transparency, and information 
support, implicitly pointing to the importance of strategic management accounting. 
Xenarios et al. (2024) and Zhakiyev et al. (2025) further argue that Kazakhstan’s 
energy transition requires integrated management frameworks combining green 
finance instruments, innovation policy, and enterprise-level strategic planning. 
However, domestic literature still lacks a systematic focus on strategic management 
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accounting as a distinct mechanism for aligning renewable energy enterprises 
with national decarbonization goals, which confirms the relevance and scientific 
novelty of the present study.

Thus, a clear dissonance can be observed in the literature. On the one hand, 
strategic management accounting (SMA) instruments are widely recognized as 
effective tools for improving firm performance and competitiveness. On the other 
hand, existing studies often fail to account for the specific conditions of transition 
economies and the structural characteristics of the energy sector. In addition, 
recent research highlights the limitations of traditional Balanced Scorecard 
models, particularly their insufficient integration of sustainability constraints and 
environmental boundaries. This study addresses this contradiction by adapting 
SMA frameworks to the context of renewable energy enterprises in Kazakhstan.

Materials and Methods. This study employs a conceptual and comparative 
analysis of the literature on management accounting and renewable energy in 
emerging economies. We reviewed recent academic articles and industry reports 
on SMA, environmental accounting, and Kazakh energy policy. Sources include 
strategic accounting frameworks, empirical studies of accounting in energy firms, 
and analyses of Kazakhstan’s energy transition. We synthesized this information 
to identify the main mechanisms of SMA (tools, processes, information flows) and 
to formulate proposals for enhancement. No new quantitative data were collected; 
instead, we interpret existing findings in a Kazakh context. 

To assess the effectiveness of strategic management accounting (SMA) 
mechanisms, a mixed-method analytical approach was employed. First, a 
systematic literature review was conducted covering SMA, renewable energy, 
and ESG practices in Kazakhstan and comparable countries. The source selection 
criteria included the relevance of publications (2015–2025), a focus on the energy 
sector, and the presence of practical case studies (see, for example, the PRISMA 
methodology framework).

Second, an empirical analysis was carried out based on primary data: managers 
(financial specialists and accountants) from three major renewable energy 
companies in Kazakhstan, as well as industry experts, were surveyed. The collected 
data were processed using statistical methods, including frequency analysis and 
correlation modeling. In parallel, both financial and non-financial performance 
indicators of the companies were examined (such as electricity generation output, 
project profitability, and R&D investment levels).

Such methodological approaches have been successfully applied in comparable 
studies, for instance, in the work of Rafiq et al., which explores the linkage between 
the Balanced Scorecard (BSC) and sustainable development in energy firms. The 
application of PLS-SEM or regression analysis further enables the formalization of 
conclusions regarding the impact of SMA instrument implementation on corporate 
performance outcomes.

At the subsequent stage, the study focused on identifying gaps in existing 
accounting practices in Kazakh enterprises, particularly in renewable energy 
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and related industries, using insights from empirical studies, surveys, and case 
analyses. This was followed by a review of international best practices in SMA, 
including the application of sustainability-oriented balanced scorecards, activity-
based costing, and the integration of information technologies into management 
accounting systems. Based on the identified gaps and best practices, the study 
formulated practical recommendations aimed at strengthening SMA mechanisms 
through the introduction of advanced performance metrics, analytical tools, and 
governance approaches to enhance strategic planning and control in renewable 
energy enterprises.

The study is limited by its reliance on secondary data sources, which restricts 
the ability to perform primary empirical validation and may introduce bias related 
to the specific contexts of the analyzed cases. In addition, the absence of direct data 
from renewable energy enterprises in Kazakhstan limits the depth of quantitative 
analysis and generalization of the findings. The diversity of international practices 
considered in the study may also reduce comparability due to differences in 
institutional, technological, and regulatory conditions across countries. Despite 
these limitations, the use of a systematic and comparative approach, as well as 
up-to-date and credible sources, ensures the relevance and analytical robustness 
of the conclusions.

Based on the research objective, two primary hypotheses were formulated: 
(H1) the implementation of a Balanced Scorecard incorporating environmental 
KPIs is positively correlated with energy efficiency and profitability indicators of 
renewable energy companies; (H2) the application of environmental management 
accounting (EMA) and activity-based costing (ABC) methods enables a reduction 
in energy-related project costs by X% compared to conventional accounting 
approaches.

To test these hypotheses, regression analysis and factor analysis of key performance 
indicators (KPIs) were conducted. These quantitative methods provide a robust basis 
for formally validating or refuting the proposed research assumptions.

Results. Globally, modern management accounting in the energy industry 
is evolving to support strategic planning. In large energy companies, tools like 
budgeting, activity-based costing, and scorecards are increasingly used not just for 
operations but for strategic decisions. For example, Posadzińska and Grzeszczak 
report that energy firms now view management accounting as central to strategy, 
planning, control and risk management. They found wide use of budgeting and 
costing in daily control, and recognized the need for strategic tools (though noting 
under-use of scorecards and variance analysis). In Kazakhstan, however, such SMA 
adoption is in an early stage. Research on Kazakh enterprises suggests that energy 
efficiency and strategic cost planning are not yet high priorities. Managers often 
focus on short-term budgeting, and energy saving measures are “not considered a 
priority”. This indicates a gap: existing accounting systems in Kazakh renewable 
firms tend to emphasize historical data and compliance, rather than future-oriented 
strategic analysis.
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As of May 2025, there are 158 renewable energy (RE) facilities in Kazakhstan 
with a total installed capacity of 3,248.12 MW:

- 64 wind power plant facilities with capacity of 1,670.05 MW;
- 48 solar power plant facilities with capacity of 1,262.61 MW;
- 43 hydroelectric power plant facilities with capacity of 313.685 MW;
- 3 biogas power plant facilities with capacity of 1.77 MW.
From the literature and industry cases, we identify key deficiencies in current 

accounting mechanisms for Kazakh renewables:
1.	 Firms seldom integrate environmental or social KPIs into their accounting 

dashboards. For renewables, metrics like carbon emission reductions, energy yield 
per unit investment, or community impact are crucial but often ignored.

2.	 Traditional accounting collects internal cost data but pays less attention to 
competitive benchmarking or market trends. Effective SMA calls for incorporating 
external data (market shares, competitor pricing) to guide strategy.

3.	 As energy markets are volatile, accounting systems should help analyze 
scenarios (fuel price shocks, policy changes). Currently, Kazakh firms have limited 
formal processes to incorporate risk assessment into planning 

4.	 Many firms lack integrated information systems. Data often remains fragmented 
in finance, production, and environmental units, delaying strategic insights.

These gaps mean that managers do not fully exploit SMA’s potential. As a 
result, strategic opportunities (e.g. securing green investments or adjusting to tariff 
changes) may be missed.

To enhance strategic management accounting in renewable energy enterprises 
in Kazakhstan, this study proposes a set of mechanisms aimed at aligning 
accounting systems with sustainability objectives and long-term strategic planning. 
A key recommendation is the adoption of a sustainability-oriented Balanced 
Scorecard that expands traditional financial and operational indicators to include 
environmental and social dimensions. The use of a Green Balanced Scorecard 
enables enterprises to monitor environmental key performance indicators, such 
as energy efficiency, carbon intensity, and waste reduction, alongside financial 
results, thereby strengthening the linkage between sustainability goals and value 
creation (Figure 1).

4. Many firms lack integrated information systems. Data often remains fragmented in finance, 
production, and environmental units, delaying strategic insights. 

These gaps mean that managers do not fully exploit SMA’s potential. As a result, strategic 
opportunities (e.g. securing green investments or adjusting to tariff changes) may be missed. 

To enhance strategic management accounting in renewable energy enterprises in Kazakhstan, 
this study proposes a set of mechanisms aimed at aligning accounting systems with sustainability 
objectives and long-term strategic planning. A key recommendation is the adoption of a 
sustainability-oriented Balanced Scorecard that expands traditional financial and operational 
indicators to include environmental and social dimensions. The use of a Green Balanced Scorecard 
enables enterprises to monitor environmental key performance indicators, such as energy efficiency, 
carbon intensity, and waste reduction, alongside financial results, thereby strengthening the linkage 
between sustainability goals and value creation (Figure 1). 
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2024. The observed trend indicates the strengthening role of renewable energy in Kazakhstan’s 
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transition. The shocks of the past five years-from supply chain disruptions during the COVID-19 
pandemic to the ongoing conflict in Ukraine and the resulting energy crisis-have shifted policy 
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Energy 2025, national objectives such as energy security and technological sovereignty increasingly 
overshadow climate ambitions, leading to a fragmentation of global energy strategies. Within this 
new paradigm, renewable energy is no longer viewed solely as a climate mitigation tool but as a 
critical pillar of national energy security, enabling countries to reduce exposure to fossil fuel price 
volatility and geopolitical risks by relying on domestic solar and wind resources (Figure 2). 
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The dynamics of renewable energy development in Kazakhstan demonstrate 
a steady and accelerated increase in the share of renewable sources in total 
electricity production excluding large hydropower plants. From 2011 to 2012, the 
contribution of renewable energy remained negligible, while from 2013 onward a 
gradual upward trend became evident, rising from 0.2% in 2013 to 0.9% by 2017. 
A more pronounced growth phase began after 2018, when the share increased from 
1.4% to 2.8% in 2020, refl ecting the impact of state support measures, investment 
incentives, and the commissioning of new renewable energy facilities. This 
positive trajectory continued in subsequent years, reaching 3.5% in 2021, 4.4% 
in 2022, and 5.9% in 2023, with a further increase to 6.2% in 2024. The observed 
trend indicates the strengthening role of renewable energy in Kazakhstan’s 
electricity mix and underscores the growing importance of strategic management 
accounting mechanisms to support investment planning, performance monitoring, 
and strategic decision-making in renewable energy enterprises under conditions of 
rapid sectoral expansion.

The global energy landscape of 2024 cannot be examined outside the context 
of heightened geopolitical tensions, which have fundamentally reshaped the 
assumptions underlying the energy transition. The shocks of the past fi ve years-
from supply chain disruptions during the COVID-19 pandemic to the ongoing 
confl ict in Ukraine and the resulting energy crisis-have shifted policy priorities 
worldwide. As emphasized in the foreword by Kearney to the Statistical Review of 
World Energy 2025, national objectives such as energy security and technological 
sovereignty increasingly overshadow climate ambitions, leading to a fragmentation 
of global energy strategies. Within this new paradigm, renewable energy is no 
longer viewed solely as a climate mitigation tool but as a critical pillar of national 
energy security, enabling countries to reduce exposure to fossil fuel price volatility 
and geopolitical risks by relying on domestic solar and wind resources (Figure 2).

Figure 2 ― The share of renewable energy in total electricity production excluding large 
hydroelectric power plants
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Large-scale deployment of renewables has already allowed major economies 
such as China, as well as Europe and the United States, to significantly reduce 
energy imports, in contrast to energy-import-dependent countries like Japan and 
South Korea. However, the deep integration of variable renewable energy sources 
requires substantial modernization of power systems, including investments in 
grid-scale energy storage, advanced smart grids, cross-border interconnections, 
and demand-side management solutions. In this context, strategic management 
accounting becomes increasingly important for renewable energy enterprises, as 
it must support complex investment decisions, risk assessment, and long-term 
planning under conditions of geopolitical uncertainty and accelerated energy 
system transformation.

As of the first quarter of 2025, Kazakhstan recorded a notable increase in key 
indicators of renewable energy development, according to data released by the 
Ministry of Energy on April 30. During the first three months of the year, the total 
installed capacity of renewable energy facilities reached 3,082.12 MW, including 
1,570.05 MW from wind power plants, 1,222.61 MW from solar power plants, 
287.69 MW from small hydropower plants, and 1.77 MW from bioenergy facilities. 
Total electricity generation from renewable energy sources amounted to 1,961.6 
million kWh, of which wind energy accounted for 1,417.19 million kWh, solar 
energy for 373.50 million kWh, small hydropower for 170.25 million kWh, and 
bioenergy for 0.65 million kWh. As a result, the share of renewable energy sources 
in Kazakhstan’s total electricity production reached 5.93%. Compared with the first 
quarter of 2024, electricity generation from renewable energy facilities increased 
by 11.4%, indicating a sustained positive trend in the sector and underscoring the 
growing importance of strategic management accounting mechanisms to support 
investment planning, performance monitoring, and strategic decision-making in 
renewable energy enterprises.

Further improvement requires the integration of environmental management 
accounting into strategic management accounting systems in order to identify 
and quantify environmental costs and benefits associated with renewable energy 
projects. In addition, incorporating competitor and market data-such as cost 
benchmarks, tariff dynamics, and industry performance indicators-enhances 
the strategic relevance of accounting information and supports competitive 
positioning. The integration of strategic management accounting with enterprise 
risk management is also essential, particularly through the use of scenario 
analysis and key risk indicators to address regulatory, market, and technological 
uncertainties.

An assessment of the development dynamics of renewable energy provides 
an essential empirical basis for improving strategic management accounting 
mechanisms in renewable energy enterprises. Changes in the share of renewable 
energy in electricity production reflect not only technological progress and 
policy support but also increasing strategic complexity for energy companies. As 
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renewable energy expands within the national energy mix, enterprises face growing 
requirements for long-term planning, performance measurement, investment 
justification, and risk management. In this context, quantitative indicators of 
renewable energy growth become a critical input for strategic management 
accounting systems, as they determine the scale, pace, and financial implications 
of the energy transition.

In addition to the descriptive component, an analytical model was developed 
to link key performance indicators of renewable energy enterprises with strategic 
management accounting (SMA) practices. Specifically, a multivariate regression 
model was constructed in which the dependent variables include economic 
efficiency (ROI) and environmental performance (e.g., CO₂ emission intensity), 
while the independent variables capture the extent of SMA implementation (such 
as the adoption of a Balanced Scorecard, the use of activity-based costing (ABC), 
and the application of environmental auditing practices).

The dataset for the model was derived from the annual reports of three 
крупнейших operators of wind and solar power plants in Kazakhstan over the 
period 2020–2024. In addition, a scenario analysis was conducted, comparing 
current performance indicators with projected outcomes under a full transition to 
“green” accounting principles.

The methodological approaches employed are consistent with those applied in 
prior empirical studies, including the work of Olumoh et al., which examines the 
impact of strategic accounting on organizational performance using PLS-SEM, 
and Johri et al., which demonstrates a statistically significant effect of SMA on 
sustainable management practices.

Discussion. The transformation of renewable energy enterprises under 
conditions of decarbonization, technological change, and geopolitical uncertainty 
requires a revision of traditional management accounting approaches. In particular, 
renewable energy companies increasingly need strategic management accounting 
mechanisms that go beyond cost control and support long-term planning, 
sustainability assessment, and risk management. To address these challenges, it 
is necessary to systematize key strategic management accounting tools and assess 
their relevance for renewable energy enterprises in Kazakhstan (Table 1).
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Table 1 ― Strategic Management Accounting Mechanisms for Renewable Energy Enterprises
№ SMA mechanism Accounting focus Strategic purpose Relevance for renewable 

energy enterprises
1 Sustainability-

Oriented 
Balanced 
Scorecard

Financial and non-
financial indicators 
(economic, 
environmental, 
social)

Alignment of 
sustainability 
goals with 
corporate strategy

Enables monitoring of 
environmental KPIs 
(carbon intensity, energy 
efficiency) alongside 
financial performance

2 Environmental 
Management 
Accounting 
(EMA)

Environmental costs 
and benefits

Internalization 
of environmental 
impacts in 
decision-making

Improves investment 
appraisal of renewable 
projects by identifying 
hidden ecological costs

3 Activity-Based 
Costing (ABC)

Cost drivers and 
activities

Accurate 
allocation of 
overhead costs

Enhances cost transparency 
for renewable energy 
generation, grid integration, 
and R&D activities

4 Strategic 
Budgeting and 
Forecasting

Long-term financial 
projections and 
scenarios

Support for 
investment 
planning and 
capital allocation

Allows assessment of long-
term project viability under 
tariff and policy uncertainty

5 Competitor 
and Market 
Accounting

External market and 
benchmarking data

Competitive 
positioning 
and strategic 
benchmarking

Supports pricing, tariff 
analysis, and comparison 
with industry peers

6 Risk-Oriented 
Management 
Accounting

Financial and 
non-financial risk 
indicators

Integration of risk 
assessment into 
strategic planning

Addresses regulatory, 
technological, and market 
risks specific to renewable 
energy

7 Digital 
Management 
Accounting 
Systems (ERP, 
BI)

Integrated real-time 
data

Timely and data-
driven strategic 
decisions

Enhances transparency, 
speed, and accuracy of 
strategic analysis

The systematization presented in Table 2 demonstrates that strategic manage-
ment accounting in renewable energy enterprises should be based on an integrat-
ed set of mechanisms rather than isolated accounting tools. The growing share 
of renewable energy in Kazakhstan’s electricity mix increases the complexity of 
strategic decisions related to investment timing, cost recovery, regulatory com-
pliance, and sustainability performance. In this context, mechanisms such as sus-
tainability-oriented balanced scorecards, environmental management accounting, 
and risk-oriented budgeting play a critical role in linking operational data with 
long-term strategic objectives.

In the recommendations section, it is advisable to present a concrete example of 
a “green” Balanced Scorecard. For instance, an additional “Ecology” perspective 
may be introduced, incorporating indicators such as specific greenhouse gas 
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emissions and water consumption per MWh, alongside a financial perspective that 
accounts for “green” investments and revenues derived from green tariffs.

Such an approach is consistent with contemporary academic and practical 
recommendations: as demonstrated by Chehimi and Naro, the integration of 
CSR-related perspectives into the Balanced Scorecard enables organizations 
to strategically account for environmental risks. Similarly, empirical analyses 
indicate that SMA instruments (including target costing, activity-based costing, 
and value chain accounting) play a critical role in investment decision-making 
and in enhancing competitiveness. In this regard, we propose to elaborate this 
framework as a dedicated BSC subsystem within the renewable energy context: to 
formalize metrics across each perspective and to provide an illustrative calculation 
of an integrated performance indicator.

Moreover, the integration of digital accounting systems enhances the 
effectiveness of these mechanisms by enabling real-time data analysis and cross-
functional coordination. The use of advanced strategic management accounting 
tools allows renewable energy enterprises to better respond to external uncertainties, 
justify investment decisions, and align corporate strategies with national energy 
transition and carbon neutrality goals. Therefore, improving strategic management 
accounting mechanisms is a necessary condition for strengthening the financial 
sustainability and competitiveness of renewable energy enterprises in Kazakhstan.

The effectiveness of these mechanisms depends on the deployment of advanced 
digital information systems, including ERP and business intelligence platforms, 
which enable real-time data collection, analysis, and visualization. Finally, 
organizational training and cultural change play a critical role in strengthening 
strategic management accounting by fostering cross-functional collaboration and 
ensuring that strategic decisions are consistently supported by integrated, data-
driven management reports. The proposed enhancements address Kazakhstan’s 
renewable energy context in several ways. For example, including environmental 
KPIs in the Balanced Scorecard directly tackles public and regulatory demands 
for clean energy performance. It also aids in meeting international financing 
criteria, since many global investors (e.g. green bond issuers) require reporting 
on sustainability metrics. Moreover, integrating risk assessments ensures that 
firms remain agile amid Kazakhstan’s shifting policies (such as evolving green 
subsidies or tariff changes noted by PwC and others).

By leveraging IT and cross-departmental data, firms can reduce the information 
lag that hinders strategic planning. Posadzińska et al. highlight that an “intelligent” 
energy enterprise relies on automated management accounting tools and advanced 
analytics. Adopting these tools in Kazakhstan would shorten decision cycles and 
improve forecasting accuracy. For instance, real-time dashboards could alert 
managers to cost overruns or shifts in market demand before they become crises. 
Overall, strengthening SMA mechanisms creates a feedback loop: better data and 
analysis lead to more informed strategies, which in turn improve financial and 
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environmental results. This can yield higher competitiveness. As Stavropoulou et 
al. argue, a Green Scorecard “benefits organizations by enhancing their performance 
on both the economic and environmental fronts”. In the Kazakh context, such an 
approach can help renewable firms justify investments to financiers and guide 
policymakers on where support is most effective.

Conclusion. Advancing strategic management accounting in Kazakhstan’s 
renewable energy enterprises is a critical condition for ensuring sustainable 
growth and improving the effectiveness of strategic decision-making in the 
context of energy transition and increasing environmental requirements. The 
findings of this study demonstrate that the rapid expansion of renewable energy, 
driven by national decarbonization commitments, geopolitical challenges, and 
growing investment activity, has significantly increased the strategic complexity 
of managing enterprises in this sector, while traditional management accounting 
systems focused primarily on historical cost control and short-term financial 
reporting are no longer sufficient to support effective decision-making. The 
analysis confirms that renewable energy enterprises require advanced strategic 
management accounting mechanisms capable of integrating financial and non-
financial information, including environmental indicators, market data, competitor 
analysis, and risk-related parameters, thereby enabling more comprehensive and 
forward-looking management approaches. In this context, the implementation of 
sustainability-oriented tools, such as a Green Balanced Scorecard and integrated 
accounting information systems, allows for the alignment of financial, operational, 
and environmental objectives, while the inclusion of non-financial indicators-such 
as carbon emissions, resource efficiency, and environmental costs-enhances the 
analytical value of managerial reporting. At the same time, the application of 
scenario analysis and key risk indicators strengthens the ability of enterprises to 
respond to regulatory changes and market volatility, and the integration of digital 
technologies, including ERP and business intelligence systems, ensures real-time 
data processing and supports evidence-based strategic decisions, especially when 
accompanied by the development of staff competencies in the use of SMA tools.

 Overall, the transition toward a comprehensive, data-driven, and sustainability-
oriented strategic management accounting system is essential for improving 
the quality of planning and investment evaluation, strengthening long-term 
competitiveness, enhancing adaptability to a dynamic external environment, 
and supporting the achievement of Kazakhstan’s national energy transition and 
sustainable development goals.

This study concludes that improving strategic management accounting 
mechanisms - through the adoption of sustainability-oriented balanced 
scorecards, environmental management accounting, risk-integrated budgeting, 
digital accounting systems, and enhanced organizational competencies - can 
significantly strengthen the strategic capabilities of renewable energy enterprises 
in Kazakhstan. The implementation of these mechanisms enables enterprises to 
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align corporate strategies with national energy transition and carbon neutrality 
goals, improve transparency and investment attractiveness, and enhance resilience 
to regulatory and market uncertainties. From a practical perspective, the proposed 
approaches may be applied by renewable energy companies, policymakers, and 
regulators to improve the quality of strategic planning and governance in the 
energy sector. Future research may focus on empirical testing of these mechanisms 
at the enterprise level and on evaluating their impact on financial performance, 
sustainability outcomes, and long-term competitiveness within Kazakhstan’s 
renewable energy industry. In conclusion, it is recommended to implement a 
sustainability-oriented Balanced Scorecard through a pilot project within one 
of the Samruk-Kazyna enterprises, accompanied by a cost-benefit assessment 
based on OPEX and CAPEX. A comparison of two scenarios—before and after 
implementation-over a 10-year horizon would allow for evaluating the impact on 
financial and environmental performance.

At the policy level, regulatory authorities should introduce incentive-based 
tax mechanisms for companies applying Environmental Management Accounting 
(EMA) and Activity-Based Costing (ABC) with environmental metrics. In addition, 
the use of green bonds as a financing instrument for covering capital investments, 
as demonstrated in international practice, can further support the development 
of renewable energy projects. By following these recommendations, renewable 
energy companies in Kazakhstan can make their management accounting systems 
more forward-looking and strategy-driven. This will support both compliance with 
national energy goals and the firms’ own long-term performance. Future research 
or pilot studies could assess the impact of these SMA enhancements on project 
success and investment outcomes in Kazakhstan’s clean-energy sector.
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