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байқауға болады.
   Қазақстан – тарихи және мәдени ерекшеліктері жағынан ерекше ел. Ол Азия мен 

Еуропаның қиылысында орналасқандықтан, оның әлеуметтік және бизнес құрылымы батыс 
және шығыс мәдениеттерінің ерекшеліктерін үйлесімді түрде біріктіреді. Бұл елдің басқару 
стилі, бизнес жүргізу әдістері және адами ресурстарды басқару тәжірибесі Хофстеде мәдени 
өлшемдері арқылы талдануы мүмкін.
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Energy security is an essential component of the sustainable development of the Republic of  
Kazakhstan.  In  the  context  of  global  challenges  related to  the  depletion of  traditional  energy 
resources,  climate  change  and  technological  transformations,  ensuring  reliable  energy  supply 
requires the introduction of innovative approaches. In the modern economy, the sustainability of 
the energy system depends not only on the availability of resources, but also on the efficiency of  
their  use,  the level  of  diversification of  the energy balance and the introduction of  advanced 
technologies.

Kazakhstan, with significant reserves of oil, gas and coal, is striving to modernize the energy 
sector  through  the  development  of  renewable  energy  sources  (RES),  digitalization  of  energy 
infrastructure and improvement of energy management mechanisms. The Government's energy 
policy is aimed at reducing dependence on carbon resources, increasing energy efficiency and 
integrating innovative solutions, which is in line with global trends in sustainable development.

However, the implementation of the energy security strategy faces a number of challenges, 
including the high capital intensity of projects, the need for technological re-equipment and the 
adaptation  of  the  regulatory  framework.  This  paper  examines  innovative  approaches  that 
contribute to the formation of a corporate energy security strategy, as well as their impact on the 
long-term development of the country. The analysis of existing problems and prerequisites will 
make it possible to identify effective innovation management mechanisms in the energy sector of 
Kazakhstan, which is a key factor in ensuring sustainable economic growth.
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Figure 1 - Total primary energy consumption in Kazakhstan [1]

The Figure 1 shows the dynamics of total primary energy consumption (GEP) in Kazakhstan 
from 2016 to 2024. In 2016, the figure was 54,772.8 units, and by 2019 it reached 74,169.4, which 
indicates  a  significant  increase  in  energy  consumption.  In  2020,  consumption  decreased  to 
73,175,6, and in 2021 it fell to 65,747.6. This may be due to the COVID-19 pandemic and a 
reduction in  economic activity.  In  2022,  the indicator  increased to  68,678.8,  and in  2023  to 
69,868.3. In 2024, a new record was recorded 3,377.9, which exceeds the level of 2019. The chart  
shows that total primary energy consumption in Kazakhstan is growing overall, despite temporary 
declines in 2020-2021. The growth in recent years indicates the recovery and development of the 
country's energy sector. Compared to 2023, total primary energy consumption increased by 5% 
and in 2024 amounted to 73,377.9 thousand tons of oil equivalent (1,000 tons of oil equivalent) 
[2]. 

The state of energy security means the ability to counter emerging threats and risks in the 
energy sector or minimize and quickly eliminate damage resulting from negative impacts. The 
most important principles of energy security are universal for all economic systems, namely: 

1. diversification of energy carriers and energy sources;
2. prevention of inefficient use of energy, taking into account environmental conservation 

requirements, subject to the development of the energy sector; 
3.  renewable energy resources.  With the active use of  reserves and the absence of  new 

discoveries, the availability of this type of reserves decreases.
The Republic of Kazakhstan has significant hydrocarbon reserves, which ensures its energy 

independence.  The  country  has  major  oil  and  gas  fields  such  as  Tengiz,  Kashagan  and 
Karachaganak,  which makes Kazakhstan one of  the key players  in  the global  energy market. 
Nevertheless, high dependence on hydrocarbon exports and the use of coal in the electric power 
industry pose significant environmental and economic risks.

In  recent  years,  Kazakhstan  has  been  implementing  programs  to  modernize  its  energy 
infrastructure. Government initiatives such as the Concept for the Transition to a Green Economy 
and the Energy Strategy of Kazakhstan are aimed at reducing the carbon footprint and improving 
energy efficiency. The development of renewable energy sources (RES) is becoming a priority, 
supported  by  government  support  measures,  including  preferential  tariffs,  tax  incentives,  and 
international investment projects.

Digitalization of the energy sector is also becoming increasingly important. The introduction 
of automated energy management systems, the development of intelligent power grids (Smart 
Grid) and the use of artificial intelligence technologies make it possible to increase the efficiency 
of  the  energy  system  and  minimize  losses  during  energy  transmission  and  distribution. 
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Nevertheless, the implementation of these initiatives requires significant investments, the training 
of qualified personnel and the creation of a favorable regulatory environment.

One  of  the  key  areas  for  improving  energy  security  is  the  introduction  of  innovative 
technologies. Kazakhstan is actively developing:

Renewable  energy  sources  (RES)  –  solar,  wind  and  hydroelectric  power  plants.  The 
introduction of renewable energy contributes to reducing dependence on fossil  fuels,  reducing 
greenhouse gas emissions and developing environmentally friendly technologies. Kazakhstan is 
actively developing wind and solar power plants, such as Burnoe SES and Yerementau WPP. The 
government  provides  support  through an auction system and guaranteed tariffs  for  renewable 
energy producers.

 Digitalization of energy is the introduction of intelligent energy grids (Smart Grids) that  
optimize energy consumption, minimize losses, and increase the reliability of energy supply. The 
use  of  Internet  of  Things  (IoT)  and  artificial  intelligence  technologies  contributes  to  the 
automation of energy systems and the creation of "smart" cities. A digital substation project is  
being developed in  Kazakhstan,  which makes  it  possible  to  increase  the  flexibility  of  energy 
infrastructure management.

Hydrogen energy is a promising area related to the production, storage and transportation of 
hydrogen as an alternative energy source. Kazakhstan has significant resources for the production 
of "green" hydrogen using renewable energy sources. The implementation of projects in this area 
will help diversify the energy mix and reduce carbon emissions.

Energy  efficient  technologies  include  the  use  of  innovative  building  materials,  energy 
management systems, as well as improving the efficiency of thermal and electric power plants. 
Modernization programs for industrial facilities and the transition to energy-efficient technologies 
will reduce energy costs and minimize environmental damage. Energy security, considered in the 
economic security system as one of its main elements, implies the optimal use of limited resources 
and  the  use  of  environmentally  friendly  natural,  energy,  and  material-saving  technologies, 
including  the  extraction  and  processing  of  raw  materials,  the  creation  of  environmentally 
acceptable products, minimization, recycling, and disposal of waste. Table 1 shows innovative 
technologies in the energy sector in Kazakhstan.

Table 1 - Innovative technologies in the energy sector in Kazakhstan 

Technology Description Advantages
Renewable energy sources The  use  of  solar,  wind  and 

hydroelectric power plants
Reducing  CO2  emissions, 
diversifying the energy mix

Digitalization  of  energy 
(Smart Grid)

Intelligent  power  grids  and 
automated control systems

Optimization  of  consumption, 
reduction of energy losses

Hydrogen energy Production  and  storage  of 
hydrogen for energy needs

Environmental  friendliness, 
the  possibility  of  exporting 
"green" hydrogen

Energy efficient technologies New  building  materials, 
consumption  management 
systems

Cost  reduction,  reducing  the 
load on the power system

Problems and challenges in the implementation of innovations:
Despite the active development of innovative technologies, Kazakhstan faces a number of 

challenges:
 High capital intensity of renewable energy projects.
 Insufficient infrastructure development for the introduction of new technologies.
 Limited investments in research and development.
 The need to improve the regulatory framework.

Starting in 2025, a digital energy platform will start operating in Kazakhstan, providing data 
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collection and analysis from energy facilities. This will increase the transparency and efficiency of  
the industry's management. The regulatory framework for the implementation of digitalization is 
being developed, and legislative norms will enter into force on July 1, 2025 [3]. 

Moreover,  Kazakhstan has  13 significant  renewable energy resources,  such as  hydraulic 
energy, solar and wind energy. The potential of hydraulic energy is estimated at more than 160 
billion. kw hours. The reserves of fossil fuels and some types of renewable energy (small rivers,  
wind) are distributed very unevenly across the territory of Kazakhstan. Ensuring Kazakhstan's 
energy security requires an integrated approach, including the introduction of innovative solutions, 
the development of renewable energy sources, the digitalization of energy infrastructure and the 
improvement of  energy efficiency.  One of the key directions is  the modernization of  existing 
energy facilities using advanced technologies and the introduction of new energy sources that will  
ensure reliable and sustainable energy supply. Kazakhstan's energy policy is contained in a number 
of documents. One of the most important documents "Kazakhstan's Development Strategy until  
2030", in which energy is noted as one of the most important industries, is determined by the need  
for  "rapid  growth  in  the  production  and  export  of  oil  and  gas  to  generate  income to  ensure 
sustainable economic growth and improve living standards of the population." The 2030 Strategy 
has been developed for two main periods: until 2015 and 2030. The document is a strategy for the 
development  of  the  country's  fuel  and  energy  sectors  and  also  contains  sections  on  energy 
efficiency and energy conservation [4]. 

The introduction of intelligent energy systems, the development of "green" energy and the 
use of hydrogen technologies will allow Kazakhstan not only to reduce dependence on traditional 
energy resources, but also to increase its competitiveness in the global energy market. Government 
support in the form of tax incentives, subsidies, and international cooperation programs plays an 
important role in the implementation of these initiatives.

Stable development of the energy industry with the use of innovative solutions will not only 
minimize  the  impact  on  the  environment,  but  also  create  new  jobs,  increase  the  country's 
economic stability and ensure Kazakhstan's leading position in the field of energy in the Central 
Asian region. Thus, an integrated approach to energy security, including technological, economic 
and environmental aspects, is an important step towards sustainable development of Kazakhstan in 
the long term. 
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