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INTRODUCTION

The sustainable development of the socio-economic system of any region, including the Atyrau Region,
is inextricably linked to the systematization of personnel policy and mitigating the imbalance in the labor
market,

The Atyrau Region, one of the most dynamically developing regions of Kazakhstan, faces the problem of
high dependence on the raw materials sector: the share of the oil and gas sector in the volume of industrial
production stands at 88%.

The personnel problem is exacerbated by technological transformation, which requires constant
changes in the complex of specialist competencies.

In this regard, to ensure the staffing of the region's strategic objectives, a Regional Card of Personnel
Needs has been developed. This is the result of a comprehensive socio-economic study, including the following
quantitative, qualitative, and strategic methods:

» Preliminary strategic analysis of the region's socio-economic development, aiming to identify points of
growth and five priority industries for the diversification of the regional economy.

* Sociological research: 830 respondents from the general population were surveyed, as well as 406
representatives of educational organizations and 201 business representatives, The purpose of the survey
was to identify the level of public satisfaction with their profession, analyze personnel training issues, and
determine new competency requirements.

» Foresight session:; Expert forecasting became a key methodological tool that allowed for the definition of
the Vision of the Future, the identification of main trends, threats, and opportunities, as well as the
compilation of a complete list of new and transforming professions. It was this analysis that allowed
information to be structured across five priority industries; Tourism, the Agro-industrial complex,
Manufacturing and Food Industry, as well as the IT industry and Digitalization.

* In-depth interviews with experts became a key element of the methodological approach in developing the
Regional Card of Personnel Needs for the Atyrau Region. These supplemented the quantitative analysis
(surveys) with strategic and qualitative data, allowing for the identification of strategic factors influencing
regional development, personnel requirements, new professions, trends, and threats for the five priority
industries of the Atyrau Region under consideration.

* Professional diagnostics of schoolchildren: Within the framework of the project on the EduNavigator
platform, 10,233 9th-grade students from 101 schools in the region were tested. The diagnostics, based on
J. Holland's theory (RIASEC model), allow for the correlation of students' interests and abilities with current
labor market requirements, which is critically important for the effective planning of educational
trajectories.

The Regional Card of Personnel Needs is designed to serve as a connecting link between the labor
market, the education system, and economic development. It helps identify imbalances between supply and
demand and allows educational institutions to adapt educational programs to real market requests.

The Card must become the basis for the formation of human capital in the context of the transition to a
new economic formation, where strategic stability is ensured by the development of digital competencies,
support for small and medium-sized businesses, infrastructure modernization, and environmental
sustainability.






Serik Zharhbylovich

Shapkenov
Akim of the Atyrau Region

WELCOMING SPEECH BY THE AKIM
OF THE ATYRAU REGION

The modern era ls a period of rapid change In which technology, knowledge,
and human capital play a decisive role. The Atyrau region is one of the economic pillars
of our country and a denor region making the largest contribution to the republican
budget. However, the current stage of development demands that we diversify the
economy, strengthen new sectors, and adapt the labor market to future requirements.
In this regard, quality personnel training is the main prerequisite for the region's
sustainable development.

Developed with this goal in mind, the Atlas of New Professions of Atyrau
Region is a strategic document that defines the new face of the regional economy. it
covers not enly the current situation in the labor market but also the professions that
will be in demand in the coming 510 years, enabling systematic planning of persennel
policy.

The Atlas was prepared based on an indepth analysis of socio-economic
indicators, as well as surveys and expert meetings conducted with the business
community, educational organizations, and representatives of local society. As a result,
five key priority directions for the region were identified.

The first direction is Tourism. The Caspian coast, historical and cultural
heritage, and the development of eco-tourism and domestic tourism open new
economic opportunities for the Atyrau region. In this sector, the demand for tourism
managers, guides, service specialists, and employees in the hotel and restaurant
business is growing.

The second direction is the Agro-industrial Complex. The technological
modernization of agriculture, product processing, and the development of logistics and
agro-service sectors strengthen the need for agronomists, veterinarians, agro-
engineers, and farm management specialists.

The third direction is the Food Industry. Processing local produce, ensuring
food security, and developing export-oriented production require technologists, quality
control specialists, production managers, and marketers.

The fourth direction is the Manufacturing Industry. While the oil and gas
sector continues to play an important role in the region's economy, in the coming
period, primary growth must be ensured through the development of the
manufacturing sector. The production of construction materials, machine building,
chemical, and service Industries will increase the demand for engineers, technical
specialists, and skilled workers.

The fifth direction is Digitalization and IT Industries. The efficiency of every
sector Is directly linked to digital solutions. IT specialists, data analysts, and managers
of automation, cybersecurity, and digital projects are becoming the new drivers of the
regional economy.

Thus, the Atlas of New Professions is aimed at diversifying the economy by
gradually reducing the Atyrau region's dependence on the oil and gas sector. While the
need for personnel in the oil and gas sector remains, priority is given to training
competitive, universal, and modern speclalists in new industries.

Within the framework of the Year of Working Professions — 2025, declared by
the Head of State, the technical and vocational education system in the Atyrau region
is being modemized, and dual education is being expanded. Colleges and universities
are adapting to the specific demands of the regional economy and are working in close
partnership with employers.

The role of the business community in this process is exceptional. | invite
entrepreneurs, investors, and production representatives to actively participate in
personnel training. Internships, targeted training, and professional development
programs are effective mechanisms for strengthening the region's human capital.

The Atlas of New Professions is not merely a career guidance tool; it is a
shared strategic guideline for the future development of the Atyrau region. It opens
new opportunities for youth and unites the education system, business, and society
toward a single goal.

May the Atlas of New Professions serve to increase the economic power and
sustainable development of the Atyrau regicnl | am confident that it will pave the way
for every citizen to realize their professional potential and serve as a solid foundation
for the region's bright future..






NURBEK SAYASAT
Minister of Science

and Higher Education

of the Republic of Kazakhstan

WELCOME SPEECH BY THE MINISTER
OF SCIENCE AND HIGHER
EDUCATION OF THE REPUBLIC OF
KAZAKHSTAN

Dear Friends

In welcoming you today, | believe it is crucial to highlight one
of the priority tasks for our region's development: the creation of
the Regional Personnel Needs Map.

This tool is designed to play a pivotal role in training the
specialists who will form the foundation of the Atyrau region’s
sustainable development.

The Head of State, Kassym-Jomart Kemelevich Tokayev, has
declared 2025 the "Year of Working Professions." This declaration
underscores, once again, the growing importance of vocational
trades and working professions to our national economy.

Establishing the Regional Personnel Needs Map is a strategic
decision aimed at building a solid foundation for the economic
growth and development of the Atyrau region.

This Map will enable us to better understand which
professions will be in demand in the coming years and to focus our
efforts on training specialists for priority industries.

The development of the following key economic sectors is
vital for the region: the agro-industrial complex, the food industry,
manufacturing, digitalization and the IT industry, and tourism. To
analyze these priority industries, foresight sessions were conducted
involving over 90 experts employed at the region’s leading
enterprises and institutions.

The Regional Personnel Needs Map will allow for more precise
planning of educational programs and the enhancement of both
vocational training and higher education systems. Furthermore, it will
ensure that industries critical to the region's economic growth are
supplied with qualified personnel.

During the development of the Regional Map, carcer
guidance diagnostics were administered to students in 100 schools
across the region, covering more than 10,000 schoolchildren.

For high school students and their parents, the Regional Map
will serve as a tool for making an informed choice regarding their
future profession. At the same time, we face the large-scale task of
training highly qualified personnel for the future.

We must act proactively to provide the Atyrau region with
personnel capable of shaping the economy of tomorrow.

Thank you for your attention, and | wish you success in the
implementation of this important mission.
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1. WHY IS THE REGIONAL MAP OF
PERSONNEL NEEDS NECESSARY,

AND WHO NEEDS IT?

Economic Planning and Development:

¢ The Map allows for the identification of industries experiencing a shortage or surplus of
qualified workers, which helps optimize the development of key economic sectors.

s |t helps avoid imbalances between supply and demand in the labor market.

Alignment of Educational Programs:

» Enables educational institutions to adapt educational programsto meet actual market
demands.

e Mitigates the risk of graduating specialists who cannot find employment in their field.

Support for Social Stability:

 Helps reduce unemployment rates by training personnel for in-demand professions.

* Reduces the out-migration of the working-age population to other regions.

Optimization of Investments:

¢ Enables government authorities and businesses to allocate resources more effectively for the
training and retraining of specialists.

WHO NEEDS IT?

Government Authorities:

» For developing employment policies, as well as educational and social programs.

e For stimulating investment in key sectors of the economy.

Educational Institutions:

* For understanding which specialists will be in demand in the coming years.

» For adjusting the profile and content of instruction.

Employers:

» For planning long-term HR policies and employee training.

e For participating in the shaping of educational programs through partnerships with
universities and colleges.

Regional Residents:

» For identifying the most promising professions and planning career paths.

* For selecting educational tracks that will ensure employment.

The Regional Map of Personnel Needs serves as a connecting link between the labor market,
the education system, and economic development, fostering the harmonious development of the
region.

12



2. OPINIONS OF BUSINESS,
EDUCATORS, AND
REGIONAL RESIDENTS ON
THE REGION'S FUTURE
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The sustainable development of the socio-economic system of any region, including the Atyrau
region—one of the most dynamically developing regions of Kazakhstan—is inextricably linked to the
systematization of personnel policy and the mitigation of labor market imbalances. Problems
regarding workforce training are exacerbated by technological transformation, political instability,
and foreign sanctions, which necessitate constant adjustments to the competency profiles of
specialists. The Atyrau region, where the oil and gas sector accounts for 88% of industrial production
volume, plans further development in oil refining, petrochemicals, the production of building
materials, and the agro-industrial and fishery sectors.

To investigate the opinions of key groups regarding staffing, major training challenges, and new
competency requirements, a sociological survey was conducted involving 830 respondents from the
general population, as well as representatives from educational organizations and the business
sector (406 and 201 individuals, respectively). Studying the opinions of the population, educators,
and business representatives allows for the development of educational programs that align with the
region's current demands.

2.1 Business: The Future We Anticipate

Representatives of industry and business in the Atyrau region 201 respondents, including:

18%

business owners

view the region's future through the prism of intensive technological and sectoral
development.

Intensively Developing Industries and Staffing
Problems

According to business representatives, the most intensively developing industries in the Atyrau
region are:

e  Mining and quarrying.

Transportation and warehousing.

Water supply, sewerage, waste management, and remediation activities.
Electricity, gas, steam, and air conditioning supply.

Wholesale and retail trade; repair of motor vehicles and motorcycles.

Despite this development, respondents highlight acute staffing problems in sectors such as
Construction, Manufacturing, Financial and Insurance activities, as well as in Mining and quarrying.

Key issues regarding staffing and motivation identified by
business include:

1. The workforce does not meet employer requirements {in terms of education level,
training profile, and qualification level}.

2. Employers fail to create attractive conditions for employment within the domestic
market.

3, The accelerated implementation of innovative methods and modern technologies creates
a lag in the training of personnel with the necessary qualifications.

4. Employees often work outside their specialty because their actual qualifications are
lower than the required level.



Factors and Trends Shaping the Future

The primary factors influencing the future of the industries in which respondents operate were
identified as the General State of the Regional Economy and the Resource Potential of the Industry
(availability of labor, natural, material, and information resources). Notably, 94% of respondents
believe that current legislation has a positive impact on the future of their industry.

Among the current trends and future technologies observed in Kazakhstan, the following
were highlighted:

Digitalization of all spheres of life :

Automation the widespread introduction of robots and smart systems

Acceleration of technological and social changes

Eco-friendly production and services, strengthening of environmental regulations

In-Demand Competencies

In a rapidly changing environment, organizations must concentrate on unique combinations of
skills. When assessing their own skills, business representatives highly rated

48% Digital Literacy

21% Emotional Literacy

Regarding specific competencies possessed by respondents (and, consequently, those
important for the future):

Possess the competency "Project and Process Management" at a high level

Possess the competency "Lean Manufacturing” at a sufficient level

Possess it at a sufficient level

15
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2.2. EducatorsiEducationiasithe

Gravity of theFuture

Representatives of the education system (406 individuals, 41% of whom have over 20 years of
experience) assessed the system's readiness to train personnel of a new formation required for the
implementation of the region's major investment projects. The survey included educators from
secondary schools (37%), TVET organizations (35%), and HEls (24%).

Quality of Training and Developed Competencies

The assessment of the quality of pedagogical training in the modern education system is
mixed:

good average excellent

Overall, the modern education system successfully develops the following qualities and
competencies in teaching staff:

e Empathy the ability to "sense" the student

o Self-organization high work capacity, planning

o Self-reflection analysis of one's own feelings and behavior

¢ Ability to set goals and objectives in accordance with the age characteristics of students.

» Creation of conditions ensuring positive motivation of students

Among competencies in the informational basis of activity, competence in teaching methods
and competence in the subject of teaching are developing qualitatively.

In the area of activity program development and decision-making, educators note the ability to
select and implement an educational program and make decisions in pedagogical situations.



Major Challenges of the Education System

Despite positive aspects, educators highlight a number of systemic problems related to

1 yJ

The predominance of
traditional
Information-subject
tralning {reproductive-
executive nature} and
a low degree of
practice-oriented
learning

The problem of poor-
quality selection of
applicants

personnel training that must be resolved to secure the region's future:

3 4

Graduates of
educational
Institutions cannot
adapt to the changing
technical and
technological
environment and do
not view professional
activity as an

Graduates possess
insufficient
fundamental training

integrated process

5

The system of
retraining and
professional
development does not
align with current
demands

-—_—O0—O0—O0—O0—

For the Atyrau region, where the Comprehensive Development Plan is being implemented
(creating 9,200 jobs in industry and 1,700 jobs in entrepreneurship by 2025), providing "new
formation" personnel is critically important.

17



gzé The Population: Readiness for

Ay K i S ®
Néw Proféssions

A survey among the population (830 people, 78% from the city of Atyrau, 73% male) allows
for an assessment of their satisfaction with the current situation and their readiness for the changes
necessary for the region's development.

Labor Activity and Satisfaction

A significant portion of respondents (41%) are employed in state organizations, while 40% of
working respondents are employed in industry.

41% is employed
40% work in industry

Satisfaction with their labor activity among the population of the Atyrau region is quite high:

- Fully satisfied

- Rather satisfied

However, despite general satisfaction with current work, there are difficulties utilizing the
specialty obtained via their diploma:

48% - Work in their

specialty

- Never worked in their field of
specialization

Satisfaction with the specialty itself is also high

56% 13% 7, 9,3%, 8,8%, ‘ 54% 3

are satisfied weak career outdated irrelevance of have never
opportunities knowledge professions changed their
job

18



Confidence in the Future and Mastering New Skills

The population of the Atyrau region demonstrates a high level of confidence in their future:

49% fully confident
30% are confident

When assessing their emotional attitude toward the future, 34% noted "Confidence (hope,
joy, delight)," and 25% noted "Calmness."

Readiness to Master New Professions:

The region shows significant potential for retraining, which is critically important in the context
of digitalization and automation.

of respondents are ready to master a
new profession in the near future.

"Sometimes think" about this.

The population is ready to master new specialties in sectors that correspond to the strategic
development of the region:

e Industry

* Transport

e Agriculture

The preferred formats of learning for mastering new professions are blended (hybrid) and
distance learning formats.

Financial Situation

The level of material well-being in the region, where the GRP exceeds 9.5 million tenge per
capita, is quite high

42% 41% 20%

over 500 except very expensive do not experience
thousand tenge purchases financial difficulties

19



Businesses, educators, and the general public
all agree on one thing

The opinions of business, educators, and the populstion comverge on ane poimt: the future of
the Atyrau region & Inexbcably linked to technoleogical renewal and deepening spechalztion. The
region has strong economic potential and a highly mothvated popubrtion, 30% of whom am mady to
master new professions, primardly In key developrment sectors {industry, Agriculure, Trnspart).

However, to successfully transition to an sconormy of & new forrmertion, serious sdlis geps must
be aiminzterl Busines noitm that the workfioree doss not mest mecpiements In tsrms  of
quaificytion levels and recors 2 low vl of compsience In Progremming, Roberticy, snd AL
Edursirys canfirm this prohlem, painting to poser quaity sviection of spplicanty snd lowr practics-
erierdyiion of {raining.

implementing the Comprehenshe Development Plan of the mgion and searing imesiments
mrepding 5.5 frillion tengn requires personnel of & new ormation who possess dighal and emotional
Iteracy 2z well 35 mampement mmpetsnces. Ghvn the populstion’s eadiness for hybrid and
distanca laming formals, = well a5 the entifed problems In the tradiional training spstem, the
tremition to continuoes edurstion orisrted towand practical gdis and oument inchedry demands
becnrves 3 kory congdifion for enguring the susiainsble fubere of the egion



3. THE FUTURE OF THE TOURISM
INDUSTRY IN THE ATYRAU
~ REGION
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3.1. Expert Opinions

THE FUTURE OF THE TOURISM
INDUSTRY IN THE ATYRAU REGION

- What are the main factors determining the socio-economic
development process of your region?

The main driver of the Atyrau region's economy is the oll and gas sector,
which generates the bulk of budget revenues and provides jobs. Economic growth
is also facilitated by the region's geographical location, proximity to the Caspian
Sea, developed transport infrastructure, and wealth of natural resources (oil, gas,
fishery resources). A significant role is played by social infrastructure {education,
healthcare, housing construction), as well as the investment climate and the
attraction of domestic and foreign investment.

The region leads in the share of the country's GDP structure—about
11%. The industrial sector Is actively developing: of 52 implemented projects, 80%
are concentrated in the city of Atyrau, with investments in these projects totaling
728 4 billion tenge.

Tourism can become a strategic direction for the diversification of the
regional economy. The experience of developed countries shows that tourism can
become a primary source of income, creating new Jobs and developing related
infrastructure—hotels, restaurants, and excursion routes.

Identify the negative development trends in your region.

The Atyrau region faces a number of negative trends slowing socio-
economic development. First and foremost is the economic dependence on the
oil and gas industry, which makes the economy vulnerable to external shocks
caused by fluctuations in world oil prices. There is weak development of small
and medium-sized enterprises (SMEs), which experience difficulties accessing
financing and implementing technologles, limiting economic diversification.
Additionally, there is a migration of youth leaving the region in search of better
career opportunities, leading to a shortage of personnel in promising industries,
including tourism and IT. Furthermore, there are environmental risks associated
with the burden on the environment from the oil and gas industry, threatening
public health and tourism develepment.

In your opinion, what threats exist that the leadership of your region
will need to eliminate in the near future?

The main threats include environmental degradation, a reduction of
jobs in traditional industries, a shortage of qualified personnel in tourism, IT, and
service sectors, as well as a slowdown in the implementation of digital
technologies. Without active measures to diversify the economy, the region will
remain heavily dependent on the oil and gas sector. Eliminating these threats
requires a comprehensive approach, including diversification, tourism
development, personnel ftraining, and investment in infrastructure and
environmental protection.

Provide an approximate forecast of the state of your region if current
trends continue over a 5-10 year horlzon.

If current trends persist {industrial growth of about 17.6% for January-
September 2025 and the activation of tourism), the region will remain key to the
country's economy. Provided tourism and services develop, an expansion of the
nen-resource  sector, improvement in the quality of life, and increased
employment in the service sector are possible. However, if diversification is not
pursued, there is a risk of stagnation outside the oil and gas sector

SULTANOVA LYAZZAT

TALGATOVNA

Deputy Director of the KS| "Tourist
Information Center "Visit Atyrau™

of the Department of Physical Culture,
Sports and Tourism of the Atyrau
Region




3.1. Expert Opinions

THE FUTURE OF THE TOURISM
INDUSTRY IN THE ATYRAU REGION

What are the most promising areas of activity, work
options, and future developments that need to be cultivated in
your region?

It is worth developing the sphere of tourism, the hotel
business, and IT services. Professions such as tour guides, tourism
managers, marketers, and PR and SMM specialists are in demand.
The development of small businesses—coffee shops and family
hotels—is also promising.

In your view, which professional knowledge, skills, and
abilities do modern college and HEl educational programs fail to
form sufficiently?

Modern programs insufficiently develop communication
skills, project management, digital marketing, and sales.
Students often receive only theoretical knowledge but do not
know how to apply it in practice, which reduces their readiness
for real work.

What promising professions, specialties, and
qualifications currently in demand in your region can you list?

Promising and in-demand professions include tourism
manager, SMM specialist, marketer, IT developer, and ecologist.
It is expected that all these professions will actively develop in the
coming years.

What actual trends and technologies of the future do
you observe globally?

Modern global trends Iinclude digitalization and
automation in all spheres, from oil and gas to tourism. There is a
trend towards green and renewable energy, opening
opportunities for the development of environmental projects and
tourism in the region. Global trends show that tourism is
becoming a key source of income. Artificial intelligence and data
analytics are also of significant importance, helping to optimize
business processes and increase marketing effectiveness.

UTEGALIEVA AYGUL

AMANKUSOVNA
Head of "ALDANATUR" LLP
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3.1. Expert Opinions

THE FUTURE OF THE TOURISM
INDUSTRY IN THE ATYRAU REGION

What factors influencing the development of your
professional industry {tourism} can you name?

Tourism development is facilitated by state support
measures implemented since 2022. These include subsidizing the
costs of maintaining sanitary facilities, reimbursing part of the
costs for the construction of roadside service facilities, as well as
compensating part of the costs for the construction/
reconstruction of tourism activity objects. Furthermore, a portion
of the costs for purchasing vehicles with a capacity of more than
eight seats for tourism activities is compensated. To promote the
industry, the "Visit Atyrau" tourist information center was
created.

What key trends and future technologies do you observe
at this time in your region?

Trends related to digitalization, Smart City elements,
digital educational platforms, and remote learning systems are
actively developing in the region. in the field of tourism, the "Visit
Atyrau" tourism website was created in 2024, constantly updated
with information in three languages; virtual tours and interactive
maps of historical sites using 3D modeling are also being
developed. For the convenience of tourists, QR codes with
information about the region's tourism potential are placed at the
airport, railway stations, bus stations, and stationary police posts.

Identify the key moments and potential opportunities
that should be relied upon for the development of your region.

One should bet on eco-tourism, utilizing objects such as
the Inder Salt Lake with its healing properties and muds, as well
as the lotus field in the Kigash River area, which is rare globally.
The Inder Salt Lake, containing 16 types of minerals, has great
potential for the development of health and wellness tourism and
attracting both domestic and international tourists. It is important
to use these and many other natural resources to stimulate the
local economy.

What directions of transformation in the professional
training system would you suggest (in the sphere of tourism)?

To ensure high-guality and sustainable tourism
development, it is necessary to open tourism specialties in all
colleges and HEIs in the region, including the training of tourism
managers, guide-interpreters, tour guides, and specialists for the
hotel and restaurant business. Curricula should be updated taking
into account international experience. Students need to undergo
internships directly in travel agencies, hotels, and airports. It is
extremely important to include the mandatory study of foreign
languages, including English, as well as the in-demand Chinese,
Turkish, German, and French languages.

Logh

SYDYKOV NURBOL

Head of the Department of Physical
Culture, Sports and Tourism
of the Atyrau Region




3.1. Expert Opinions

THE FUTURE OF THE TOURISM
INDUSTRY IN THE ATYRAU REGION

List the strengths of your region at the current stage.

Strengths include the youth, who are not afraid of
learning new things and strive for maximum development.
Thanks to social networks, young people find new professions,
which contributes to an increase in the number of small
businesses. Also, workers in the oil industry and business people,
thanks to high incomes in the oil sphere, vacation more often and
choose more Interesting destinations, which stimulates the
development of tourism and service.

In your opinion, in which industry of your region are
business organizations developing most intensively and
increasing in number?

Atyrau leads in business projects, with a large number of
business services. Speaking more specifically, travel agents,
dentists, and coffee shops are developing most intensively. Also,
the self-distribution of products produced within Atyrau is being
observed.

What actual staffing problems are observed in the
industry {tourism) where you work?

There is an acute personnel problem because today's
youth want to eamn a lot and immediately. At the same time,
young people do not always understand that experience,
patience, and the development of communication skills are
important in tourism.

In which industry of your region are staffing problems
felt most acutely?

The greatest shortage of personnel is felt in the sphere of
tourism, hotel management, service, and IT. There is often a lack
of qualified specialists who know how to work with clients, use
modern technologies, promote products online, and speak
competently.

TASKALIEVA GAUKHAR

BOLATOVNA

Senior Lecturer, Faculty of Natural
Sciences, NISC "Kh. Dosmukhamedav
Atyrau University"
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3.1. Expert Opinions

THE FUTURE OF THE TOURISM
INDUSTRY IN THE ATYRAU REGION

What knowledge, skills, and abilities are current and in
demand today in the Atyrau region?

Currently, the following are especially important:

— Knowledge of native and foreign languages (Kazakh,
Russian, English, Chinese),

— Communication skills with patients,

— Digital literacy, working with online consultations,

— Service and attention to detail,

— Treatment via modern and minimally invasive methods,

— Compliance with international standards and
qualifications.

What factors influencing the development of your
professional industry {medical tourism} can you name?

The main factor is economic: treatment here is cheaper
than in Russia. The second is geographical: proximity to Astrakhan
and Volgograd. There is railway transport or access by car.

If our residents go to Astrakhan for a diagnosis, then by
developing medicine, we can direct the flow to us in Atyrau.

Improving the quality and reputation of medicine in
Atyrau. Internships for doctors abroad, certificates, and
international licenses. Popularization of reviews and patient
cases.

Information activity: having a website, social networks,
reviews, videos, and photos of clinic services. Online
consultations before arrival are an important tool: the patient is
calm, knowing what awaits them.

Visas are not required for many CIS countries, and there
are direct flights,

Region's image: If the region starts promoting itself as a
medical center of the Caspian region, this will attract not only
Russians but also neighboring countries.

For the development of medical tourism, new professions
are needed: medical coordinator, medical translator, and medical
tourism manager. If a clinic wants to accept foreign patients, an
International Department is needed: coordinators, translators,
registrars, logistics, service, and marketing. This creates
convenience and trust for patients.

Limiting factors: Insufficient advertising activity of Atyrau
medicine and private clinics abroad. Lack of specialized "check-
up" packages for the population and foreign tourists. Preventive
examinations are conducted for employees of foreign or
contractor companies. A shortage of narrow specialists of an
international level.

!‘\

BEKENOVA ROZA

ABILMAZHINOVNA
Director of "PLANETA.KZ" LLP




3.2. Current State of the Industry

The Atyrau region possesses substantial potential for the de
directions, including cultural-educational, sports-amateur, ethnog apl :
and agro-tourism. The presence of the Caspian Sea, the diversity of cuitura] and historical o j@’ﬁtﬁ
sacred sites, and natural zones also create unique opportunities for business, event, gastronomic,
and other types of tourism.

In 2024, more than 200 tourism enterprises operated in the Atyrau region: 132
accommodation facilities, 2 sanatorium-resort institutions, 41 roadside service entities, and 48
travel agencies (11 tour operators and 37 travel agents) licensed to conduct tourism activities.

()
200

tourism enterprises

B
a1

accommodation facilities , roadside service entities
sanatorium-resort

institutions

travel agencies

g2 g2
11 37

tour operators travel agents
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The number of foreign tourists arriving in the Atyrau region over the last year was 72,844
people, which constitutes 5.7% of the total number of arrivals in Kazakhstan. In total, 171,775
people were serviced during the year.

m 171 775 people - Serviced during the year

The volume of investment in the tourism sphere amounted to more than 15.7 billion tenge,
demonstrating growth of 83% compared to 2023, with 83% of these investments being private.

83% 15,7 billion tenge - Investment volume

According to tourstat.kz data, the region is among the TOP 10 popular regions of
Kazakhstan.

Despite this, tourism remains an insufficiently developed direction of the regional economy.

The industry faces a number of systemic problems. One of the key issues is the insufficient
level of professional personnel training, expressed in a shortage of specialized professionals and
educational programs in the fields of tourism management, hospitality, and marketing.

Significant difficulties are observed in infrastructure:

X X b
Shortage of modern Insufficient accessibility of tourist  Low transport connectivity of
hotel complexes. locations and weak tourist districts.
navigation.

Additional challenges include a limited level of investment which, despite state support
programs, hinders the modernization of facilities and the development of eco-tourism, as well as
insufficient digitalization of services, causing many processes (booking, promotion) to remain
fragmented.

Tourism development has the capacity to become one of the drivers of the Atyrau region's
economy.

Key directions for growth are:

e Implementation of modern digital solutions, such as the use of artificial intelligence
technologies, online platforms, and automated systems for promotion and tourist flow analysis.

e Improvement of infrastructure, enhancement of service quality, strengthening of state
support, and attraction of investments.

¢ Training of qualified personnel capable of working with modern technologies and
developing tourism products.

With the successful implementation of state initiatives, improvement of service levels, and
active introduction of innovations, tourism possesses all the prerequisites for sustainable long-
term growth and may occupy a key place in the structure of the regional economy.



offering ethnic and local cuisine. This is linked to the growing interest of tourists in natlonal
gastronomy and the demand for authentic cultural experiences. This trend forms prerequisites for
the development of gastronomic tourism and requires improving service levels, standardizing
quality, and training professional chefs specializing in regional cuisine.

2 —1- Increase in historical and architectural research

Attention is increasing toward the study of the cultural heritage of the Atyrau region and the
development of projects to preserve and research historical and architectural objects. This trend
strengthens interest in cultural-educational tourism and contributes to the emergence of new
routes and interactive museums. However, it requires funding, qualified specialists, and programs
to popularize historical materials among the population and tourists.

Growth in demand for medical examinations and treatment abroad

There is a tendency for an increasing number of regional residents to travel to other
countries for medical examinations, treatment, and rehabilitation. This is associated with the
desire to receive high-tech care, access to highly specialized experts, and modern diagnostic
methods. This trend stimulates the development of medical tourism while simultaneously
highlighting the necessity of modernizing local medicine and improving the quality of medical
services in the region.

| Growth in demand for ethno-tourism through participation in real traditional economic
practices.

Tourists are increasingly showing interest in deep immersion into the traditional way of life
and participation in craft, pastoral, and economic practices. This forms a new format of ethno-
tourism, where the central element is the experience, not just observation. The trend requires the
creation of professionally organized ethno-villages (auyls), safe conditions for participation,
trained guides, and systemic support programs for local communities.
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| Increased interest in eco-tourism, retreats, and wellness directions

The region demonstrates steady growth in requests for eco-friendly types of recreation,
retreat centers, health recovery programs, meditation, and solitude in nature, This is connected to
the general global trend of caring for mental and physical health. Realizing this potential requires
the development of ecological infrastructure—eco-trails, glamping sites, conservation projects,
and quality media support.

@ Growth in the number of expats in the oil and gas industry and related sectors

The presence of major oil and gas projects leads tc an increase in the number of foreign
specialists residing in the region. This strengthens the demand for comfortable urban
infrastructure, quality services, international schools, and English-language services. Expats
become a significant audience for both domestic tourism and the international image of the
region.

yA: 11 Increased tourist attention to the Atyrau region as a driver of industrial tour

The Atyrau region is strengthening its position as an industrial center, which forms interest
in industrial tourism: visiting production facilities, oil and gas enterprises, training centers, and
technoparks. The trend requires the development of safety standards, routes, training programs,
and cooperation with industrial companies to open sites accessible for visitation.

Growth in demand for online learning and interest in the virtual world

A noticeable increase in the number of users of online courses, webinars, and digital
educational platforms is observed. This tendency contributes to the development of virtual
tourism products: 3D excursions, VR routes through sacred sites, and digital guides. The trend
requires increasing digital literacy and implementing virtual reality technologies in tourism
services.

|3 Growth in holding sports events and marathons

The number of sports events—marathons, cycling races, triathlons, and mass outdoor
activities—is increasing in the region. This forms a new segment of event and sports tourism,
attracting both local residents and tourists from other regions. Supporting this trend requires
infrastructure development, volunteer training, and the creation of an international-level event
calendar.

Trend Clusters:

- Cultural-Historical Cluster: Unites trends related to strengthening interest in traditions,
national identity, and regional heritage.

- Ecological and Wellness Cluster: Focuses on trends related to sustainability, nature
recreation, and care for physical and mental health.

- Technological and Digital Cluster: Covers trends related to digital transformation, virtual
formats, and online education.



3.4. THREATS

- Mariwt srturstion, decreased demanid, santtary sk, uniformifty of estabishments,
pressure on infrasruchure,

- Lowr wage levels: Low Incomes of agricultural workers continue to comtribute to labor
migration to ather Industries,

- Iincame Instabiliby, lack of qualified pultes.

- Rising hearsing und sarvice prices for the loca| populstion, cverlcading of urban
Infrastructhure,

- High comty for organizstion and selety. poesible Injuries and Incidents amang participants,
ssasanal Ky of svents, and income instabliity.

3.5. OPPORTUNITIES

- Growth of the mgions culul vale,
development of tourdst mtes, attacton of
Imvestmets and grants, job creation, enhancement of
local kiemtty

= improvamant of ool madicel sarvics cquality,
development of domestic medical tourksm, attmction
of investments in cinies and equipment, increaced
competition and higher serviee standards,
Implementation of new technologies and teatment
methods, smengthening of Intemational mexlical
cooperation.

= Dovelopmant of unigua touriem prodiacts,
growth of lomal community Incomes, preservetion and
transmission of teditfonal crefts and customs, creation
of jobs for guides and artsans, formation of a
sustainable regional mage, increased Interest in
cultine and history attractdon of domestc and
Inberratioral tourst flowe




= Attraction of domastc and Internationsl
bourier fiow], Integratfon with cultural and gestmonamic
tours.

- Stmubtion of nfesgruchue devslopment
{transport, housing, medicine), prowth In demand for
hatel, restasramt, amd  entertalnment  services,
developmemt of Inchmirial and business tourism,
Increasad corsumption of local poods and sarvices,
wcinnge of mperdence amd knowledpe  bebwmen
forelgn speclalisty and local workens, attraction of
farelgn investment.

= Accesibiity of aducation for mmota reglans
and varions popuistion categorisd, prowth In tha
numbar of onlina platforns and oducationsl sarviced,
developmant of new leamning formats {VR/AR,
gamification, Interactive courses), Increase in dightal
Iheracy, expanson of internatonal cooperation and
knowiodge exchange, reduction of InfrasiTucture pocts
for educstional InstHnrdons, mtegration of wirbual
technologhes Into profess onal and corpomte training.

= Job cwation for onEniears, moners, and
wolunisars, £nhancement of the reglon's image as
active ard sporty, atiractian of Intemational attention

and Investment, integration of sports events with
cuitumi and gastmananile festhvals,




3.6. Vision of the Future

career trajectories, competitive pay, and professional developmenf“ ; ]
emerge in eco-tourism, industrial tourism, medical tourism, and dlgltal services (VR/AR gUIdeS“
wellness consultants, industrial tour coordinators).

Online learning systems, mentorship, and digital progress monitoring will allow employees
to quickly adapt to market changes and new technologies. High qualification and personnel
engagement will ensure growth in service quality, tourist satisfaction, and enterprise
competitiveness.

Tourism enterprises will become more efficient and competitive through the
implementation of modern technologies, digitalization of processes, and cost optimization. The
use of online platforms, automation of booking and marketing, as well as flexible management
models, will allow for reduced costs and increased profit margins.

Companies will be able to adapt to growing competition, offer personalized tourism
products, and attract new custemer segments. A high level of digital maturity and innovation will
ensure profitability growth, resilience to external risks, and the long-term development of the
industry.
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3.7. NEW PROFESSIONS

LOBCO-DATA AND BODSYETEM DIGITAL _ A
RALRETORI NG SFELLALIST "

Hortzon of Appssrance: In the et 3-5 years,

Deacription: Works with big deta to llect, analhyze,  JES SRS
and viambs informution on the suin of retural 4
scosystems (e.g, water bodies, flora, and fauna). —
Uses digital tools, 16T sensors, satellite data, and
Geographic Information Systems (GI5) for ecosystem
monhtoring.
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ZHD-GUADE / TOURSM EDUHCEITR
Hortzon of Appesrance: In the next 3-5 years.

Description: A spedalist working [In the fleld of ecolagical
towrsm wha prowvides ovele with ok shaut
revtural resourees, acowgshems, and the Tmpartance of their
preserwtion. Thelr main sk b o teach  towrlsts
ervimonmemaly responsible behavior by explaining local
ernsystens and principles of sustainable tourism.

Neroeery Skllbe Conducting esunsloms, saching toursix
rdes of conduct In nabural zones, and emsurng st
Imeraction with the ervimnment.

IVRJAR GLEDE J INTERALTIVE ENCURSION SPECIALIST
Horizon of Appesrance: In the ned 3-5 years,

Description: A spedalist who organfes and comducts
inbwrective eaursion osing Virleal Reality (WVR] ad
Augmented Realty [(AR] technalogles, Immerdng
partcipants In educstional and enteriaining virtual worlds.
They ame responsiie for creating unlque operiences whene
partdpants can imteract with digtal models of oblects and
e, Tha prrhesion cambints mowistipe 't tourism,
technolagy, and pedapogy.

Mecewary Skilks: Knowledge in the flelds of tourlsm,
technology, and pedagogy; the ablity to create unlque
interecthve expariances.




3.7. NEW PROFESSIONS

. 5MART SECLRITY SYSTEMS OFERLAIOR
Horlzon of Appesrancas [n the ned 3-5 yoars

Description: Oversens the opertion of austormeied and
Imteliigent seoxfty swtems: video sunmllance, aces
control. motion sensors, and Al analytics. The speclalist
monhtors faciities, smalyzes events, prevents Incidents, and
ansunes the safe functioning of technologloal sakitdons.

Necwsmry Sklle Imteraction with Al systerns, mbeotic sacurity
comphems, and dighal control paneds.

S PNANCIAL ARCHITECT OF TOLRUSHM SERVICES
Horlxon of Appearance: In the et 3-5 years.

Description: Develops and manages the financlal struchune of
dighzl platforms and tourlsm produets This professional
fonceasts revenus, optimizes costs, modeds the economics of
tours, and (regmtes financial Instruments Into  dightal

boaking syshems.

Necaesary Skl Anadyties, srateghe plenning. and working
with big data to Increase the: profitabdiity of tourlsm projects.

Hortzon of Appssrance: In the ned 3-5 years,

Description: Develops, coordinates, and controb acess to
tourism servicss for socally vulnerable goups: childreen,
retirees, people with dbabilties, and lage familles. This
spacialist orpankes preferential and subsided programs,
collaborates with govemment bodies, and monttons the
nffectheness of Implememted measums.

Neowswy Stz Sodal work, project management, and
knewiedge of the tourksm Incustry




3.7. NEW PROFESSIONS

FARMALSY OF CURTURML TRERDS ABED TORIMRW
PREFERENCES

Horlzon of Appesranca: [n the ned: 3-5 ysars.

Description: Ressarches tourst behavion Tdentifies now
destinations, popular leisure activities, and cuittuml practices
to form in-demand tourism products. The specialist usss data
from social media, booking platiorms, surveys, and anshytical
tocls to foremst demand and crearte tour products,

Weomsmy Skile: Analytical tools, demand forecasiing.
working with data from social media and booldng platiorme.

LEMPEAT IN INTEGRATING CULTURAL INETLATTVES
WITH SLSTRINABLE TOL RESA

Horizon of Appaarance: In the et 3-5 years.

Description: Develops and implermnents projects that
combime cultuml herfinge presonetion  with
ervironmentally and sockally responsble tourlsm. The
spodalist epordinabes work with ool communities,
cultumi onganizetions, and tourkm companies.

Macabaary Skills: Coondination with kecel communities

and culural organimtions, project management,
knowledge of sustalna ble tourfsm.

SCONTENT CREATOR FOR TOLMERM SOCIAL MBTHA
Horizon of Appaarance: In the nest 3-5 years.

Description: Creates visual and text content 1o promobe
tourlsrn services, routes, hotek, and cuttural events. Forms a
unigue brand Image on sodal networks, interaos with the
audience, and analyzes the effectveness of publicatians to

Incnease cngagenment and sales.
Macessary Shlls: Creation of visual and test content, anahyds

u:u .'#T RAUEIi ‘ of publication effectivensss, audence intemetion
1 )

Y




3.7. NEW PROFESSIONS

1C.GAME DESIGHBR FOR TOURISM QLIBSTS AND VWR/AR
EXPERIENCES

Horixon of Appaaranc: In the et 3-5 years

Description: Dewelops Interactve gaming and Immersive
- formats for tourlst shes and routes. The speclalist creates

quest seenarios, designs levels and wirtuel spaces, and
Integmtes educational and ertertalnment elements,

Macavsary Sidlbs: Scenario erestion, level design, Integmtion
. | of edusatioral and entertainment clements, user
s T engRgemert analyds.

_ﬂh TRAVEL]

—t _—

1LRDBOTICS ENGINEER IN TOURESM
Horlzon of Appesrancas: In the next 3-5 years

Description: A professianal who dewelops, confipures, and
malmizaie mbats and sutomated devices for serving tourlsts:
service mbots In hotels, robot puldes, and Imteracthes
ravigation systemns. Ensumes relfable squipmemt operxtion
and Tnbegration with dightal platiorme.

Neomswy Skils= Enmring milable sguipment ocperstian,
Imtegration with digital platforms, adaptation of robots to
the needs of tourksts and tourist skes.

12 Al PROGRANMNER FOR ROBOT GUIDES AND SEFVICES
Horizon of Appesrance: [n the ned 3-5 years.

Description: Dewvelops software for mbotic guides and
service systems in the fourksm Industry, The specialist creates
artificial [rieligence algorkhms for navigetion, memcion
with tourlsls, woics and fae recognition, 35 well = the
Imbegration of mbots with dighal plaiforms and detabazes,

Necsmwry Sl Development of Al agorthms for
revigation and Imteraction, imtsgration of robots with digital
" platforms and databases,

[VR/AR QUESTS].



3.8. TRANSFORMING
PROFESSIONS

LTOUR GUIDE f TOURIST GUIDE - INDUSTRIAL GUIDE
EELIETRASL FTE GRRDE

Transformation Herd=on: In the neet 3-5 years

Destription: A speclalist whe conducs esursions at
Incdustrial faclides (ag. ol and gas sites). They Integrabe
tourism with the ol and gas Industry. sphining complex
presduction Information in accassible language for tourists.

Necwsity of Tnelormmation: In the Atyrau reglon, there ks a
need to Integrate tourtsm with the ol and ges Industry as
the mgion soengthens fs posftian a5 an Indusitial emter
New routes include visls to actve or historical cll and gas

faclitins,

Compatency Acgquisiton:

» Spechled knowledge of technologies and safety In the ofl and gs Industry;
»  5diis in wglaining complex production Information in accessble Bnguage for tourists
»  Ablity to snsure safiety and complance with esrironmental sandards during escursTons.

VR/ARQUESTS

Tompetency Acgpieition:

2, TOURRSH INFRASTRUMCTURE CODRDINATOR f GUIDE FOR
TRURET ZONES - BOOLOGHCAL TOU REESA OODNDINATOR

Transiormation Horlzom: In the nesdt 3-5 years

Dascription: A spechilist who comirols the smdronmental
safety of tourist stes and complianee with dimate sandands.
They Integrate sustainable technologies imaterals, sading
eocling zones) Imta teursm Infrastruchure.

Nemesity of Transformation: The need for transformation b
driven by the strengthen’ng of the ermimnmental factor and
the nesd o cente dirmrie-adapied Infrastruchurs, it Is abo
important to ensure a2 bakance between tourist comfort and
emvironmental pressrvation, minkmizing negative Impacts on
the scosgstemn.

* Commd of smdronments] safety of tourist sites;
s Integration of rustaimable technologles Intn toursm infrasmucture;
« Enmxing a balance betwesn tourist comfort and emdrenmental prassnation.



3.8. TRANSFORMING PROFESSIONS

2. DEVELD PER OF PR TAIMABLE DRGTRRL HURLTIONG -5
DEVELDPEN OF DEETAL TOOLS ROR ECO-EDUCATION

Transformation Hort=on: In the needt 3-5 years

Description: A specialst who creates digital took for
ecoiogical aducation.

Hecenity of Trersiannation: Transformation Is caused by
Increasing Inbersst In sestaimble tourism and ecology.
Theme B a nead to crexte digital tocls that nat only Inform
about emdronmental problems hut ake methvate comect
behavicr,

Compatency Acqulsition: Creation of digital tocls to imform
ant motharte tourdsts regarding erimnmental s,

&. ARCHITECT OF DIGNTAL SECURITY MAPS =3 ARCHITECT
OF DIGTTAL SECURITY SYSTEMS

Transformation Herd=on: in the nemet 3-5 years.

Description: A speclakst mepansible for designing. ceating,
and managing dighal seasity systems In  tourdsm
Infrastruchurs.

Neowsity of Trersdormation: Transformation Is caused by
the prowth of dighal=ztion snd sutomation of sacurity
syshemns.

Compstency Acquisition: Desian and marmpement of
digttal security systems.

= MANAGER OF PERSOMNALIYED TOURIST SAFETY -9
DHEITAL PERSONAL SECURITY AMALYST FOR
TREFEERS

Transformation Horlon: In the nedt 3-5 years,

Description: An analyst dedicated to protecting toursts
In the dightal smironmert.

Meceally of Trensformation: The meed for
trarsiormation ks caused by the prowth of Independent
troved and the nead o protect toudsts from anfine
frauxl, dxta spoofing, amd other digital risks.

Competency Acquisition: Risk anahels and protection
of touristz In the dighal smvironment [online fraud, data
spociing, chgital risks),




3.8. TRANSFORMING PROFESSIONS

 —

5. Al AMALYST DF TOURIST PURCHATING POWER -3
MHSIAL ANALYST OF TRAVELER FURTHASING BEHSVIDR

Transformation Herlson: In the nmed 3-5 years,

Description: A specialist whe usss Al o analee bip dats,
forecesting spending, preferenoes, and tourist behavior.

Necesnily of Trenslormstion: Trnsformation Is caused by
the fact that tourists Increasingly choose services anline, and
companies use Al to forecast thelr preferences and bahavior,

shiffing the profession toward big data work,

Compatency Acquisftion: Warking with big data, using Alta
forecest spending. preferences, and tourist behavior.

7 MANASER OF ADAFTIVE AND MODLUILAR TOUR PRODUCTS =
MANAGER OF ALEMIBLE TOLUW FRODUCTS

Transformation Hearlon: In the next 3-5 years,

Deszription: A speciallst who manages dynamic, olent-oriented,
;  and modular tour products

Necesily of Transformation: The tourkm markst = becoming
mom personalied, and dients want to choose tour slements
thermseives. Companies use digital technologies and Al to cresbe
fieedble and modular offers, shifting the profession from =tandard

tour planning to marmging thynamic, dient-oriented prodhucts.

Competency Acuisition: Management of dymmic clem-
criemted products, use of dighal technologies and Al to creste
fleedble and modular offers.

§. DESMGNEN. OF PERSOMALIZED CLETLIRAL ROUTES =9
SFECIALIST N PERSDONALITED OLATLURAL ROUTES
Transiormation Horlzon: In the net 3-5 years .
Dascription: A specialist wha creates unique adtural oues | o
adapbed to the interests, values, and preferences of a spedific
tourist. .
Necassity of Trensforstion: Modem tourists ssek unloue |
ad personalieed mpressions. The emergence of dighl |
technologies, AL and platforrs for analyding cient
preforences shifts the profession from standand  mute
buliing tv creating unigue culhrsl routes for a spediic
tourist.

Competency Acpisition: Uss of digttal technologles and Al
o analyze client preferences and create unique authural
HItes.




3.8. TRANSFORMING PROFESSIONS

9. COORDINATOR OF EDUCATIONAL TOURISM AND
MASTER CLASSES -> SPECIALIST IN EDUCATIONAL AND
INTERACTIVE TOUR PROGRAMS

Transformation Horizon: In the next 3-5 years.

Description: A specialist who coordinates complex
educational programs and interactive tour programs

Necessity of Transformation: Modern travel increasingly
combines recreation with learning and skill development.
Companies use digital platforms and online resources to
organize educational tours and master classes, shifting the
profession from standard logistics to coordinating complex
educational programs.

Competency Acquisition: Coordination of complex
educational programs, use of digital platforms and online
resources to organize educational tours.

10. DESIGNER OF INTERACTIVE AND PERSONALIZED TOURS
=» SPECIALIST IN INTERACTIVE TRAVEL CUSTOMIZATION

Transformation Horizon: In the next 3-5 years.

Description: A specialist engaged in the design of dynamic,
interactive, and personalized tours.

interactive experiences adapted to their interests and travel
style. The emergence of digital technologies, mobile
applications, and Al allows for the creation of personalized
tours, shifting the profession from standard route building to
the design of dynamic, interactive travel.

Competency Acquisition: Design of dynamic, interactive travel; i
use of digital technologies, mobile applications, and Al for tour
customization.
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3.8. TRANSFORMING PROFESSIONS

11. COORDINATOR OF AUTOMATED TOURISM SERVICES -
SPECIALIST IN AUTOMATION AND ROBOTICS IN TOURISM

Transformation Horizon: In the next 3-5 vears.

Description: A specialist who manages robotic processes
and Al integration in the tourism industry.

Necessity of Transformation: The tourism industry is
increasingly implementing robotic and autonomous
solutions, such as robot guides, automated check-in
counters, and service robots. The profession is shifting from
manual coordination of tourism services to managing
robotic processes and Al integration.

Competency Acquisition: Management of robotic
processes, Al integration, working with robot guides,
automated check-in counters, and service robots.

12. TECHNICIAN FOR ROBOTIC SYSTEMS MAINTENANCE -
SPECIALIST IN MAINTENANCE OF AUTONOMOUS ROBOTS

Transformation Horizon: In the next 3-5 years

Description: A specialist who handles not only equipment
repair but also the support of intelligent systems integrated
with Al and digital platforms.

Necessity of Transformation: With the development of
robotic solutions in tourism, hotels, and the service industry,
the role of the technician is changing. Competencies are
now needed to support intelligent systems integrated with
Al and digital platforms.

Competency Acquisition: Maintenance of intelligent
systems integrated with Al and digital platforms.




3.9. DISAPPEARING PROFESSIONS

Digitalization processes and the growth of online services in tourism are leading to the disappearance of a
number of traditional roles based on routine operations and paper document flow. The functions of these
professions are being replaced by online platforms, mobile applications, digital self-service kiosks, and voice/
chatbots.

OFFLINE INTERNATIONAL TOUR BOOKING SPECIALIST

Horizon of Disappearance: In the next 1-2 years.

Reason for Disappearance: The functions of this profession, which consists of selecting,
organizing, and processing tourist trips through traditional channels, including travel agencies
and personal consultations, will be replaced by online platforms, mobile applications, and
digital self-service kiosks.

TRADITIONAL GUIDES FOR MASS TOUR GROUPS

Horizon of Disappearance: In the next 3—5 years

Reason for Disappearance: With the development of digital technologies and the use of smart
devices (mobile apps), tourists will be able to obtain information about sights and cultural
objects without the need for a traditional guide. Furthermore, as the emphasis on sustainable
tourism grows, such professions may give way to more specialized guides focusing on smaller
groups and ecological education.

TOUR OPERATORS SELLING STANDARD MASS TOURS NOT ORIENTED TOWARD ECOLOGY

Horizon of Disappearance: In the next 3—5 years.

Reason for Disappearance: Tour operators that do not account for the environmental factor
will become less in demand. A significant part of processes, such as tour planning and booking,
will be automated. The market is shifting toward eco-tours and personalized routes.

e _A_,v'
CONSULTANT ON VISA ISSUES AND INTERNATIONAL TRAVEL

Horizon of Disappearance: In the next 3-5 years.

Reason for Disappearance: This profession, involving the preparation of document packages,
selection of visa categories, applicant support, and consulting on the requirements of different
countries, will be gradually displaced by automated services.
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3.10. CRITICALLY SCARCE PROFESSIONS

In the Atyrau region, a shortage of modern tourism specialists is felt, which exacerbates the skills gap and
requires the updating and expansion of educational programs. Scarce specialties in tourism and related industries
are largely associated with trends in sustainable development, eco-tourism, and digitalization.

Below is a list of critically scarce professions with indications of necessity and areas of application, according to
sources:

EXPERTS IN SUSTAINABLE TOURISM

rsions allowing online travel or enhancing real experiences.
ourism products, such a xcursions and VR routes through

SPECIALISTS IN ECO-DATA AND ECOSYSTEM MONITORING

DIGITAL MARKETERS WITH A FOCUS ON ECO-TOURISM

CONTENT CREATION SPECIALISTS FOR ECOLOGICAL TOURISM




CRITICALLY SCARCE PROFESSIONS

ECO-TOURISM GUIDES

SPECIALISTS IN NATURE CONSERVATION AND ECO-TECHNOLOGIES

MANAGERS OF ECO-TOURISM AND SUSTAINABLE DEVELOPMENT

DATA ANALYSTS FOR ECOLOGICAL TOURISM

DESIGNERS FOR CREATING VIRTUAL TOURS







4.1. Expert Opinions

THE FUTURE OF THE AGRO-INDUSTRIAL
COMPLEX IN THE ATYRAU REGION

What are the main factors determining the socio-economic
development process of your region?

The main factor is the dominant role of the oil and gas industry,
which determines income levels, infrastructure, and the investment climate.
The second factor is natural resource limitations, such as water shortages,
saline solls, and climatic risks. The third factor is the region's geographic
location, opening opportunities for aguaculture and logistics. The fourth is
the state of human capital potential and migration processes.

What are the most promising areas of activity, work options, and
future developments that need to be cultivated in your region?

Aquaculture, greenhouse production, feed production, digital crop
farming, automation and robotics, biotechnologies, and agricultural raw
material processing. These directions can become drivers of regional
development.

What staffing problems do you observe?

Several key staffing problems are clearly visible in the region,
hindering industry development. First, graduates of educational institutions
often come to enterprises with insufficient practical skills. They lack
confident command of equipment, understanding of real technological
processes, and work experience in production conditions, so enterprises are
forced to spend time and resources on retraining them.

Young specialists often lack the knowledge to work with modern
automated systems, sensors, precision farming technologies, recirculating
aquaculture systems, and other solutions that are gradually becoming the
norm in the regional agro-industry and manufacturing. Limited skills in data
analysis, programming, and working with digital tools also impede the
implementation of innovations in the real sector.

There remains an acute shortage of specialists in equipment
maintenance and operation. Many organizations feel a deficit of technicians,
mechanics, engineers, and operators capable of ensuring the stable
operation of modern engineering systems and responding quickly to
technical problems.

A role is also played by the fact that educational programs often fail
to adapt o modern production requirements in fime. Curricula are updated
slowly, resulting in graduate training that does not always correspond to the
current needs of enterprises.

An additional difficulty is the low interest of youth in choosing
agrarian and technical specialties. These directions are perceived as less
attractive, limiting the inflow of young qualified personnel and exacerbating
the existing shortage of specialists.

DZHUMAGALIEV
UTEMIS BURANBAEVICH

Director of Sole Proprietorship
"Dzhumagaliev U.B."




4.1. Expert Opinions

THE FUTURE OF THE AGRO-INDUSTRIAL
COMPLEX IN THE ATYRAU REGION

List the strengths of your region at the current stage.

The region has a strong industrial base, high income levels, and a
favorable location. Competencies in industrial, ecological, and water spheres
have been formed in the region, creating a foundation for the development
of processing, logistics, and aquaculture.

What key trends and future technologies do you observe at this
time in your region?

Today, Atyrau is seeing the active implementation of digital
technologies in key industrial sectors—from the automation of production
processes to the expansion of monitoring and resource management
systems.

The environmental agenda is also significantly strengthening:
attention to water quality, emissions reduction, environmental control, and
the implementation of sustainable nature management practices is
increasing.

Simultaneously, aquaculture is developing—capacities of fish farms
are expanding, and technologies for the reproduction and processing of
aquatic bioresources are being modernized.

Additionally, logistics and processing capacities are growing in the
region, and infrastructure for storage, transportation, and export of products
is strengthening. All this creates prerequisites for the formation of modern
industrial clusters and a more sustainable regional economic model.

What factors influence the development of your professional
industry?

For the agricultural and fisheries sector, the key factor is water
resources. Availability of financing, the level of personnel qualification,
climate change, and the introduction of modern technologies are important.

What key moments and potential opportunities are important for
the development of the region?

The biggest opportunity is the creation of the Zhayik—Caspian
fisheries cluster. Processing, logistics, water resource development, and
attracting non-resource investments are also important. There is a real
opportunity to fulfill the strategic goal of producing 15,000 tons of fish per
year grown in the Atyrau region. This opportunity will allow the return of the
status of the "Fish Capital of Kazakhstan" as in former times.
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4.1. Expert Opinions

THE FUTURE OF THE AGRO-INDUSTRIAL
COMPLEX IN THE ATYRAU REGION

What threats does the regional leadership need to eliminate in the near
future?

The most serious threats are; the water crisis and the shallowing of the Ural
River, further degradation and salinization of soils, environmental risks, and the
personnel crisis—a shortage of young specialists.

What directions for the transformation of the professional training system
would you suggest?

In the professional training system for the "Agronomy" specialty in the Atyrau
region, it is necessary to develop several key directions of transformation.

First, updating educational programs. It is important to include modern
agrotechnologies, digital agriculture, and monitoring methods using drones and
satellites in training, which will allow for the preparation of students and young
specialists in accordance with modern requirements.

Second, strengthening practical training. During the learning process, it is
extremely important to organize internships at farms, greenhouses, or agro-industrial
companies so that students can gain real experience working with crops, soil, and
livestock.

Third, programs to increase youth interest in agronomy. Grants,
competitions, entrepreneurial projects, and training sessions should be developed to
attract young specialists to agriculture and make the industry more attractive.

Fourth, it is necessary to teach agro-service and consulting competencies. It
is important not only to master crop production but also to be able to consult
farmers, rationally use soil and water resources, and implement environmentally
clean production methods.

Fifth, the introduction of a continuous education system. After graduation,
specialists should have the opportunity to continue their professional development
through seminars, online courses, training, and qualification upgrades.

QOverall, updating the personnel training system will allow the Atyrau region
to provide the agrarian industry with qualified, practice-oriented, and modern
specialists who meet market requirements.

Next question. What knowledge, skills, and abilities are relevant and in
demand in your region today?

Today in the Atyrau region, in the field of agronomy, several key skills and
knowledge areas are most relevant and in demand.

The ability to apply modem agrotechnologies. This includes mastering digital
agriculture technologies, using drones and satellite monitoring, controlling the state
of soil and plants, and working with automated systems.

Practical skills and experience. Specialists with real practice in farms,
greenhouses, or feed production are in high demand.

Agro-service and managerial abilities. It is important not only to know crop or
livestock production but also to be able to advise farmers, organize a farm, plan
projects, and correctly establish production processes.

Knowledge in the field of ecological and organic production. Specialists who
know how to apply organic fertilizers, minimize the use of chemicals, and implement
environmentally clean growing methods are in demand.

In addition, professional communication and the ability to work in a team are
also of great importance. An agronomist must possess not only technical knowledge
hut also the ability to interact effectively with farmers and colleagues.

SATTAR NURZHANAR
SATTARKYZY

Lecturer in "Agronomy"
Unaybay Kushekov Atyrau Agrarian-
Technical College




4.1. Expert Opinions

THE FUTURE OF THE AGRO-INDUSTRIAL
COMPLEX IN THE ATYRAU REGION

Please name the negative development trends in your region.

In my opinion, a number of negative trends in the healthcare system
are indeed observed in the Atyrau region, and the key one is the shortage of
qualified medical personnel.

This problem is complex and manifests in several directions. The
region experiences a shortage of narrow specialists—anesthesiologists-
resuscitators, pediatricians, necnatologists, cardiologists, oncologists, and
epidemiologists.

This problem is felt especially acutely in remote districts of the
region, where even basic medical services are provided intermittently.
Medical school graduates prefer to remain in Almaty, Astana, or other major
centers, as the region seems less attractive to them due to working
conditions, limited career growth opportunities, and high workloads.
Medical warkers often move to private clinics or leave the profession entirely
due to low motivation, burnout, and uneven workload distribution between
institutions. An imbalance between the population size and available
infrastructure persists.

Atyrau is one of the regions with high migration dynamics; the
population is growing faster than the medical network is developing. This
leads to overcrowding in hospitals and polyclinics, especially in the regional
center.

Modern healthcare requires digital skills and mastery of new
equipment, but some specialists do not undergo regular retraining. Because
of this, high-tech equipment is often not fully utilized or stands idle. In some
villages, there is a shortage even of nursing staff, which reduces the quality
of primary health care.

In your opinion, in which industry of your region are business
organizations developing most intensively and increasing in number?

The most intensive growth of business organizations in the Atyrau
region is observed in the sphere serving the oil sector. These are primarily
companies engaged in service maintenance, logistics, equipment supply,
industrial safety, and engineering services. Growth is fueled by major
projects of TCOQ, NCOC, and the Atyrau Refinery, which create stable demand
for qualified contractors. In addition, the segment of small and medium-
sized enterprises working in niches of technical maintenance, IT support, and
environmental monitoring is developing. Such a cluster effect makes the oil
service sphere the locomotive of the region's entrepreneurial development.

50

L
TAGASHOVA NURSULU

ILYASOVNA
Director of "Femida Law Firm" LLP




4.1. Expert Opinions

THE FUTURE OF THE AGRO-INDUSTRIAL
COMPLEX IN THE ATYRAU REGION

What actual trends and technologies of the future do you observe
globally?

In global practice, technologies for sustainable water use, intelligent
ecosystem monitoring systems, and digital data analytics on bioresources
are actively developing. Methods of artificial reproduction, the use of
environmentally clean feeds, and biotechnologies for preserving rare fish
species are becoming increasingly in demand. Furthermore, the direction of
automation in aquaculture processes is developing, including robotic feeding
and water quality monitoring.

Provide an approximate forecast of the state of your region if
current trends continue over a 5-10 year horizon.

If current trends persist, then in 5-10 years the region may face a
further decrease in the water levels of the Zhayik River, which will lead to
limited opportunities for fisheries and a worsening environmental situation.
At the same time, the development of aquaculture may partially
compensate for the decline in natural fish productivity. The oil and gas sector
will continue to remain key, but environmental risks will increase. Therefore,
it will be especially important for the region to develop sustainable nature
management practices.

In your view, which professional knowledge, skills, and abilities do
modern college and HEI educational programs fail to form sufficiently?

The practical part of training is insufficiently developed, particularly
skills in working with modern research instruments, hydro-chemical
equipment, and fish cultivation technologies. Also, insufficient attention is
paid to analytical skills, digital monitoring, and ecological modeling.

What promising professions, specialties, and qualifications
currently in demand in your region can you list?

Among promising professions, one can note hydrobiologist
engineers, aquaculture specialists, ecological monitoring specialists, and fish
farm technicians. Specialists in bioresources, environmental analysts, and
laboratory workers engaged in assessing water quality and the state of
aquatic ecosystems are also in demand.

UTEULIEV TASMAGAMBET
ARAPAEVICH

Senior Researcher at the Scientific
and Production Center for Fisheries




The agro-industrial complex (AIC) is one of the key factors for the sustainable socio-economic development of
the Atyrau region. Despite the dominant role of the oil and gas sector, the development of the AIC acquires strategic
importance from the perspective of economic diversification, ensuring food security, creating jobs in rural areas,
and improving the population's standard of living. Agriculture and the processing of agricultural products form the
basis for the development of small and medium-sized businesses, reducing the region's dependence on food
imports and strengthening the domestic market.

According to official data, the agro-industrial complex of the Atyrau regicn demonstrates positive dynamics.

The gross output of agricultural products {services) in the Atyrau region in 2024 reached 124,368.30 million
tenge; however, the share of this sector in the structure of the Gross Regional Product (GRP) remains insignificant,
amounting to only 0.8%.

The structure of agriculture is dominated by livestock farming (57.54%) and crop production (about 40%). Less
significant sectors include fisheries and aquaculture (1.6%), hunting and trapping (0.03%), as well as forestry and
logging {0.003%).

AIC development is constrained by natural-climatic limitations, such as aridity, fresh water deficit, and low soil
fertility.

One of the critical problems is the shortage of qualified personnel, particularly specialists who master
modern methods of farming. This problem is exacerbated by the limited number of educational programs focused
on new technologies, which lowers the general level of employee competencies, as well as low wages, which make
the agrarian sector less attractive and cause labor ocutflow.

Among systemic challenges, the insufficiency of state support also stands out, as access to subsidies remains
limited, and financial instruments are often inaccessible to small and medium-sized farms.

Moreover, the region acutely feels the lack of modern infrastructure for processing agricultural products,
which leads to a low depth of raw material processing and dependence on imports.

Nevertheless, the industry possesses potential for development, which can be realized through the
introduction of modern technologies, including the use of automated management systems, modern irrigation
methods, and the development of greenhouse complexes to compensate for the region’s natural limitations.

A key direction is digitalization, including the application of smart farm management systems, soil condition
sensors, and satellite monitoring.

The development of livestock and fish processing is also viewed as a way to increase product value-added and
create new jobs.

In the long term, the AIC can become a sustainable and technologically advanced sector of the economy. This
requires active state participation aimed at modernizing enterprises, developing subsidy systems, ensuring
accessible financing, and improving the quality of professional training.

Provided that processing infrastructure is strengthened and modern agrotechnologies are introduced, the
industry is capable of occupying a more prominent place in the regional economy and becoming an important factor
in increasing the population's well-being.
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4.3. TRENDS

m Increasing area of degraded and saline lands:

The growth of land areas unsuitable for agriculture is linked to climate change, improper irrigation, and soil
depletion. This leads to reduced vyields and requires the implementation of soil restoration technologies,
modernization of irrigation systems, and a transition to sustainable farming methods.

Increased development of extraction and production in the Atyrau region:

Active development of the industrial sector, including oil extraction and the construction of production facilities,
increases the burden on the environment and agricultural lands. This leads to a reduction in areas for agrarian
production and requires the improvement of environmental control mechanisms and rational use of land resources.

‘ Reduction of water resources in the Atyrau region:

Decreased availability of fresh water is associated with droughts, growth in industrial water consumption, and
lowering river levels. This causes difficulties in irrigation, reduces production volumes, and requires the introduction
of water-saving technologies, drip irrigation, and optimization of water use in agriculture.

| Increase in agricultural product processing:

Growing interest in creating processing capacities helps increase the value-added of products and reduce

dependence on imports. However, this requires equipment modernization, personnel training, and the expansion of
storage and logistics infrastructure.

m Rising environmental awareness:

XanbiK NeH eHAipyllinep eHiMHIH 3KONOMMANBIK Taza BoAYbIHA XKaHe TYpaKThbl LApYallblAbIK, MYprisy agicTepiHe
kebipek Hasap ayaapagbl. byn sKOAOrMANLIK BHIMIe CypaHbICTbl apTTbipapbl XaHe 3KOAOTMAALIK CTaHAapTTapabl
eHrisyaj biIHTananAabipaapl, Gipak coHbimeH Bipre )aHa TEXHONOMMANAP MEH NePCOHANABI OKbITYABI KKET eTedj.

m Increase in demand for local products:

Heprinikti enagipywinepai, sHimaepiHe Kbi3blFYLWbIALIKTLIH, aPTYbl TYThIHYLWLINAPAbIH, aAMaKTBIK, SKOHOMMUKaHbI
KONnAayra }aHe MaHa eHimaepai anyra gereH TanrambimeH GaidnaHbicTbl. Byn pepmepnepai eHiM acCOpTUMEHTIH
oHe eHZIpIC KenemiH ynfFaiiTyFa biHTanaHABIpaabl, Bipak canaHbl XaKcapTy MaHe XeprinikTti eHiMHIH BpeHanHriH
JaMbITY KaMeT.

 Increased interest in selection specialties:

Knuma‘rrlni{ e3repicrep MeH aypynapfa Te3imai MaHa ecimaikrep MeH XaHyap TYKbIMAApblHa KAXeTTiIK cenexkyuma
MamaHAapblHa CYPaHbICTbl apTTbipaabl. Byn Kagpnapapl faspnay ywiH 6inim 6epy bargapnamanapbl, 3epTxaHanap
JKOHE FhINbIMK OPTAAbIKTAP KYPY KAMETTIAIMH TybiIHOaTaabl.
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Increasing fish production and aquaculture development:

The growt of aquaculture is linked to increased demand for fish products and favorable regicnal conditions.
However, this requires the creation of modern fish farms, the introduction of feeding and quality control
technologies, and the training of qualified specialists.

Declining youth interest in agrarian specialties:

The low attractiveness of agrarian professions, caused by wage levels and a lack of modern educational programs,
leads to a shortage of young personnel. This requires raising the status of agrarian professions, modernizing
education, and creating conditions for career growth in the industry.

Increased investment in feed production for small and medium farms:

Due to growing demand for quality feed, farmers receive opportunities to expand production. However, this
requires the development of technologies for growing feed crops, modernization of machinery, and state support

Increasing automation of agriculture:

The introduction of modern technologies—robotic machinery, sensors, drones, and digital management systems—
increases production efficiency. This reduces the need for manual labor but requires training specialists capable of
working with digital solutions and maintaining automated systems.

Trend Clusters

- Technological Cluster: Digitalization of agriculture, biotechnologies and genetic engineering, vertical farming
technologies.

- Ecological Cluster: Sustainable agriculture, green energy, ecological farming.

- Social and Economic Cluster: Transformation of labor resources, supply chains and food security, personalized food
products.

4.4. THREATS

Crop loss due to unfavorable conditions.

Competition from entrepreneurs in neighboring agricultural regions.

Rising resource prices due to increased demand, intensifying competition.
Reduction of Atyrau's water resources threatens all living organisms.

Losses due to climate change and natural disasters.

Negative impact on the environment, intensified competition, and water shortage.
Possible rise in meat prices due to high demand.

Stocking water bodies with hybrid farms (risk of genetic pollution).

Low-quality products.

declining interest of youth in agrarian specialties.

Replacement of humans by technologies and rising cost of entry into the industry.
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4.5. OPPORTUNITIES

Growth of funding and Investment to solve yield problems.

Growth of local production reduces product prices.

Introduction of water-saving technologles and rational water use.

Use of highly productive plant varieties and animal breeds.

Application of new technologies (water conservation, new varieties), yield growth.

Access to fresh, high-guality, and environmentally clean meat products.

Development of genetic engineering and obtaining grants for research.

Production growth for farmers, cost reduction for consumers, profit increase for entrepreneurs.
Growth of local feed production, reduction of dependence on imports, strengthening of food security.
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4.6. VISION OF THE FUTURE

By 2050, the agrarian sector of the Atyrau region will become a high-tech, sustainable, and fully adaptive
system. Facing water deficits, soil salinity, and climatic challenges, the region has created a new architecture of agro-
production combining digital technologies, bioengineering, ecological practices, and automation.

The reduction of water resources led to the construction of a comprehensive water sustainability system.
Every liter of water is controlled via digital water balance maps. Intelligent water distribution stations, predictive Al
models, and technical water reuse systems are in operation.

Fields are divided into digital agro-zones with their own "passports": salinity, microbiota, structure, yield
forecast. Autonomous tractors, agro-drones, Al control, and the selection of salt- and drought-resistant varieties
allow for the efficient cultivation of even previously degraded plots. Microbiological consortia restore soils, while
precision irrigation minimizes water usage.

Livestock farms are equipped with biosensors, automated feeding systems, smart milking complexes, and Al
disease diagnostics. Every animal organism is monitored in real-time. Farms operate with high energy efficiency,
minimal emissions, and full product quality control.

Recirculating Aquaculture Systems (RAS), genetic centers for aqua-biotechnologies, and sustainable fish
farming factories make the region one of the leaders of the Caspian macro-region. Fish are produced with minimal
water consumption, year-round, and with a high level of quality control.

Processing has become the core of the agrarian economy. Mini-factories process meat, milk, grain, fish, and
vegetables, creating high value-added products. All products are fully traceable via QR passports: from field to shelf.
Regional brands gain recognition nationwide.

Plant and animal genetics centers create varieties and breeds resistant to climatic risks. Biotechnological feed
production, microbiological preparations, and biostimulants strengthen the resilience of agro-systems.

The agrarian sector becomes a prestigious sphere for youth. New digital professions, high incomes, project-
based learning, agro-startups, and technological farms make the industry modern, innovative, and competitive. Jobs
become high-tech and safe.

The state implements a new water-agrarian policy, supporting small and medium-sized businesses and
scientific research.

Environmental standards, waste minimization, carbon footprint reduction, green energy, and organic
production—all elements of sustainable development are integrated into economic activity.

By 2050, the agro-industrial complex of the Atyrau region is a high-tech, sustainable, adaptive system based
on digitalization, ecology, biotechnologies, and the prudent use of water resources. The region becomes a model of
successful agrarian development under conditions of limited natural resources.
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4.7 NEW PROFESSIONS

The development of the agro-indusirial complex In the Atyau mgion, desplte natural-cimatic Imitations,
requins the Intmduction of digial technologies, bictechnologies, and autormetion. These trends form a demand for

completely new specialiies necessary for bullding a high-tech, adaptive, and sustainable agro-system.,

L. AQUAPDNEST
Horlzon of Appesranca: In the ned 3-5 years

Description: 4 spechlis ceating and managing amapenk syetems In
which fish and plarmts are pown simuttanecushy. They control water
Rty regukte fish feeding, manker plant conditons, and ensum the
stablltty of the entire ciassd scosystem.

Neowsmry Skl Combinztion of knowiledge In nwdroblclogy. plant ¥ r_H
sclence, and engineering water quality control, fish feeding regulatian,
menitoring plant conditions, ersuring sabliy of the dosed socosystam.

. ABROHT SPECIALIST
Horlzon of Appssrance: In the ned 3-5 yearst

Decription: A professional Imegrating digial technologies Tnte agricdturl
preduction processas and ensring the digial infrestructure of the agricdturml
pnterprise. They develop digital platforms, create software, and sutomate
greanhounes, [migation systems, and farm management.

Necwsary Shille: Programming skills, systern analysl, understanding of agro-
binlogical processes; software creation, autormnation of greenhouses/immigation
systerns/fan management; anaksk of data from sensors, drones, and
satellies.

3. ABRONOMIST DATA ANADYST
Horlzon of Appesrance: In the ned 3-5 years

Description: A specialist using dighal tocls (drones, sensars, sabelite Imagery;
big data) to monltor soll condidons, plants, and yields. They arahee dimatic
and agrechemical Indicators, bulld forecests, identify risks, and propose
optimal technological salutians.

Necwsary Shill: Anatysls of climatic and agmchemical indicators, fomecsiing,
risk idemiification; proposal of cptimal technological selutions Tncreasng

afficlency through precision farming.
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4.7 NEW PROFESSIONS

4., AGROSYSTEM HYDRO-NAVIGATOR ENGINEER
Horlzon of Appesrancas In the nad 5-5 years,

Decription: A spechiis managing the water resoumces of the agro-secior
bmsed on Al, digital weter balance maps, and climate madels. They desipn

vaber distribution sthemes, crenie waler use scenarios for the long term,
contre the water efficency of sach field, and manage waber reuse systems.

Necssswry Sikils: Designing water disbibutlon schemes; creating woter 15e
soerrrias for 10-20 years; contmiiing field werter efficdency; modeling droughts
and prepasing acaptation measunes.

5. CHENTAL FARM VETERTNAMAN
Hortzon of Appesrance: In the nad 3-5 years,

Description: A professianal who applies modemn dightal technaloghes to control
animal haatth, They work with bicsensors, avomated feeding mystems,
predictive diagnostic programs, and animal behaviar monttaring.

Mecemwy Skl Working with hisensors, automated foeding systems,

predictive ciagnastic programs, and animal behavior monkoring analysing
her status data, Identifying sarky signs of dissases,

eH & & HYDRDGEN ENERGTY ENN EEN
' Horizon of Appesranc: In the nexdt 5-5 years,

Decription: A professional dewsloping technologles for the production,
storage, and usa of lydmgen In the enegy systems of agriculhural enterprises.
They engage In squipment design, the Implemenation of ncdmogen
Installetions, and the reduction of harmiud emissions.

Necwswry Sl Ecuipment desipn; implementation of drogen installations;
snergy System efficlency anatysTs; reduction of harmful emissions.




4.7 NEW PROFESSIONS

7. BREEDER-GENETWIST
Horlzon of Appesrancas In the nad 5-5 years,

Description: A spechalist In genet’c and hiotechnological methots for Improving plants and animak. They wse
genamic ressarch and bivimformatics to crexte highly procuctie varieties and bresds resistant to cdimate change,

salinfzation, and draught.

Neowswry Skl Uss of penomic resesrch, markerassisied sslection, bleinformatics; amlysis of lage genetic
databasas; creation of high-ylelding, salt- and drougiti-reslstant warieties.

B, ENGINEER FOR ELECTRIC TRACTORS AND AGRECULTURAL MACHINERY
Hortzon of Appssrance: In the ned 5-5 years,

Destription: A spechlist specialzing In the maintenance, Jfagnostics, and
tuning of eleciric tractors and autonemous agricutural machinery, They work

with sleciric motors, hattery packs, snd navigetion systems.

MNeowswry Shifs: Working with elecirc motors, battery packs, navigation
systerns, and softwars; provicling technical support; Increasing machine snergy

9. SMANT GREENHOUSE DPERATOR / GREENHOUSE CLIMATE DPERATOR
Hortzon of Appesrance: In the nad 3-5 years,

Dascription: A specialist managing dighal micreclimats systems in greanhouses,
regdating temparsture, humidity verdiation, lighting, and C0; loveds, They
anshyzs plant mndidons and maintain aptimal growth candidons.

Mecesry Skifs: Management of cimatic systems, loT s=nsors; sensar camtrol,
plarmt candition analysis, maintaining optimal greawth conditions.




4.8. TRANSFORMING PROFESSIONS

The transformation of tradifonal professions In the AlC acours under the influence of digftalietion, autometion, and
bintechnalogies, SpecTaists ame shifting foos from outine sks o analytics, contml, and =spert Imterpretation of

dightal darta.

1 AGRONOMIST (TRADITIONAL] - DIGITAL FARMNNG
SUELIAAST

Transformation Herl=on: In the neet 1-3 yoars.

Description: A digital farming spechlist wing doim from dmones, PS5
rewvigation, srtelilime, and soll sensors o analyme [arge data sets. They foecast
yields, [dentify dbease risks, and optimize mscurce wse by Implementing
prechion farming.

Necenilly of Trnsformation: Implementaton of precsion farming. wse of
digital technologies (drones, satelftes, sensors)y, and the need to analym big
data,

Compatency Acgquisttion: Management of smart gresnhouses, working with GRS navigation, satelltes, soll ssnsors,
and climatic srtems, big data anaksk and yiekl forecasting, Implementation of precision farming.

Z, HOTECHNICIAN = DIGITAL LIVESTOCK MANAG ER
Trarskormation Horlsors: In the nesd: 1-3 years.

Descriptiorr: A digital heestock marmper working with animal  blossnsors,
autoratic feeding systerms, and predictive diagnostic programs. They manage
databmmes, track blometric Indicrior, forecest procuctivity, and formulabe
ratiors using diphtal calcubators.

Necassity of Tensformation: implementation of digial kvestock farming, wse
of Hosansors, sutomatic fesding systems, and predictive diagnostics.

Compstency Acquisitions Working with hicsensors, mamaging autormartic feeding systems, srmheing blomeirc
Inclicartors, using predicthm disease diagnostic programs.

] ; _‘:':'x .?“ ._”':-." ERATOR OF ALUMDNOROLS AN o 5\#
Transformation Horbson: In the next 1-3 years. ﬂ-"*i? -
Description: An operator managing machines with avioplict sstems, *
motion comol sensars, and satelite communication. They manttor unit { e,
operation parameters, track operation accuracy and can remotely control E w
machinery va a tablet. *‘

Necenily of Trarsformation: Implementation of asntonomous and GPS-
rervigation machinery, eplacement of tracitiorml traciars.

Competency Aoquishiors Management of machines with auioplist systemns and =riellite communication,
menttoring of unit cpemton parmemeters, working with slecironics, software, and digital field maps, emobe
Rihchinery coniml,



4.8. TRANSFORMING PROFESSIONS

4. VETERIMARLAN =3 DNGITAL VETERBARY SPECIALIST

Transformation Herzon: In the nest 1-3 years.

Description: A dighal veterinary specialist worlding with autornatic diagnostic
tocls, sersory health monitoring systemns, and early dissase detection
programs. They conduct remate herd menttoring and use artifichal Imelligence

for diagnastics.

Necenity of Tarsformation: Implementation of dighal veterinary medicine,
use of sensory systems and Al for dizgnostics.

Compatancy Acquisition: Working with sutormnatic diagrostic toals, using blometric braceiets and thermal Imagers,

remote herd monitoring. real-time data analysiks, using Al for diagnostics.

5. FEED MILL WORKER -3 AUTUHMATED FEED LINE OFERATOR

Transforanpticn Herkapn: in the ned 1-3 ysars,

Dexription: An operstor working with computerbed feed mbdng spstems,
humidity and temperture sensors, and auomats v material keaders. The
pofession mquims equipment management and qualiy comrol of the
finlshed product.

Mcariality of Trrsforrstion: Transitan o autometed feed production Ines.

Compealency Anpdiths: Working with mmputarized mizing setsms, monfioring humidity snd tempestums
sanzors, mermging sutomatic keaders, snsuring uninierruptsd feed production.



4.8. TRANSFORMING PROFESSIONS

B TRADITIONAL TRACTOR MBECHANK. -» OPFRATOR AND
BLAINTEMANCE FNGINEER OF "SMANT™ AGNICUTTURAL MALH|MERY

Transformation Horkaon: In the next 1-3 years.

Description: An enginesr malntaining automomols tectors, GPFS
mavigaton ssterns, telemetics, and dighal dagnaste spstemis. They
conmal machine softwane and optimbe fleld aperation processes.

Necawility of Tmnsformetion:s mplementetion of "smart” agricuituml
machinery [3uton ool tractors, GRS, telematics).

Compatancy Acpisition: Maintenance of artonamous tractors, working

with GPS navigation and digital diagnostics, controling maching soffware,
optimizng fleld apemtions.

7. MANLUAL GREEBNHOUSE WORKER -» HIGH-TECH GREFNHOLUSE
COMPLEX OPERATOR

Transformation Horkaon: In the next 1-3 years.

Deacription: An operaty managing cimate systens, LED lighting,
mdroponics, auvtonatic Imigetion, and loT sensors In & “smart”
greerhouse. They analyze microdimate parameters and make
changes for madmurn crop productivio.

Mecawilty of Tenlomuetion: Greenhouses are beyming “smart”
with automatic climate and Imigation

Compastancy Acquisibian: Monagemert of dimetie systems, LED
lighting, hydroponics, workdng with loT sensors, anahsls of
microcimate parameters.

ey,
]



4.9. DISAPPEARING PROFESSIONS

The disappearance of a number of traditional professions in the AIC is due to full automation and the replacement
of manual labor with digital and robotic systems.

MILKER

Horizon of Disappearance: In the next 3-5 years.

Reason for Disappearance: A profession that previously required manual work with animals
{milking, care) is disappearing due to full automation. Humans are moving to new positions
requiring equipment management skills (robotic farm operators).

TRACTOR DRIVER ON OLD TRACTORS / OPERATOR OF OUTDATED TRACTORS

Horizon of Disappearance: In the next 3-5 years.

Reason for Disappearance: Traditional tractors without electronics and GPS are being
replaced by modern machines equipped with autopilot, sensors, and digital panels. The
traditional profession of a tractor driver is disappearing and transforming into an operator
of high-tech agricultural machinery.

SHEPHERD

Horizon of Disappearance: In the next 3-5 years.

Reason for Disappearance: The profession is disappearing as herds are equipped with
sensors, trackers, and smart collars, and movement is controlled via monitoring systems.
Shepherds are retraining as operators of digital animal observation systems.

FIELD SCOUT / AGRONOMIST-OBSERVER

Horizon of Disappearance: In the next 3-5 years.

Reason for Disappearance: The profession is becoming obsolete as its functions (personal
field inspection, visual check, and manual recording of soil conditions) are replaced by
drones, satellite imagery, soil sensors, and big data. It transforms into a digital agronomist
or agro-analyst.
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4.10. CRITICALLY SCARCE PROFESSIONS

In the Agro-Industrial Complex of the Atyrau region, there is an acute shortage of qualified personnel, especially
those mastering modern farming methods. Scarce specialties are critically important for the implementation of
digital solutions, precision farming, and ensuring the region's water sustainability.

AGROAIT SPECIALIST

speclaltles

ters, and consulting companies for precision farming.

PRECISION FARMING SPECIALIST

ENGINEER FOR INTELLIGENT AGRICULTURAL MACHINERY

ENGINEER FOR AGRICULTURAL ROBOTIZATION




4.10. CRITICALLY SCARCE PROFESSIONS

OPERATOR OF ROBOTIC FOOD LINES

ENGINEER FOR FARM AUTOMATION

AGRO-DRONE OPERATOR

GREENHOUSE CLIMATE CONTROL SPECIALIST / SMART GREENHOUSE
OPERATOR

DIGITAL FARM VETERINARIAN




4.10. CRITICALLY SCARCE PROFESSIONS

Necessity: Creates new high-yielding, salt- and drought-resistant varieties, works with genetic lines of plants and
animals. Critically important for regions with soil degradation and salinization.

Where needed: In research centers, genetic laboratories, and seed farms.
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5.1. Expert Opinions

FUTURE OF THE MANUFACTURING
INDUSTRY IN ATYRAU REGION

What are the main factors determining the socio-economic development of
your region that you can name?

The Atyrau Region is traditionally one of the key drivers of Kazakhstan's
economy. Its socio-economic development is determined by a combination of
natural, industrial, and human factors.

Firstly, the presence of rich oil and gas reserves remains the primary source
of economic growth.

Secondly, the development of industrial infrastructure and active support for
domestic mechanical engineering, service, and construction companies create
additional jobs and increase the level of production localization.

The third important factor is the socially oriented state policy: the
implementation of programs for housing construction, development of social
infrastructure, modernization of healthcare and education significantly improves the
quality of life of the population.

In addition, the region's geographical location—at the intersection of
international transport routes—plays a significant role, contributing to the
development of logistics and foreign economic relations.

What factors influencing the development of your professional industry
€an you name?

The development of the region's mechanical engineering industry is
influenced by several key factors.

Foremost is the high demand from oil and gas companies, which stimulates
production and equipment modernization.

Technological renewal, the introduction of innovations, and the
improvermnent of product quality standards are of great importance.

State support for industry, the development of local content, and the training
of qualified perscnnel also play a crucial role.

Furthermore, the industry is affected by the economic situation and the
investment climate in the region, which determine the scale and stability of
production projects.

In your opinion, which professional knowledge, skills, and abilities are
insufficiently developed in modern college and university educational programs?

In my view, modern college and university educational programs
insufficiently develop the following professional knowledge, skills, and abilities:

1. Practical skills in working with modern equipment and technologies—students
often receive more theoretical knowledge than hands-on experience with real
industrial systems.

2. Competencies in digitalization and automation—the ability to work with modern
software products, production management systems, and industrial robots is not
developed in all programs.

3. Skills in interdisciplinary interaction and teamwork—insufficient attention is paid
to project-based activities, collaborative work in teams, and solving complex
practical tasks.

4, Problem-solving mindset and the ability to innovate—students rarely encounter
tasks requiring independent solution-seeking and implementation of
improvements.

5. Skills in safe and environmentally responsible work practices—issues of
occupational safety, industrial safety, and rational resource use are not always
deeply integrated into curricula.

Strengthening these areas will enable graduates to be better prepared for
the demands of modern industry and more in-demand specialists in the labor
market.
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5.1. Expert Opinions

FUTURE OF THE MANUFACTURING
INDUSTRY IN ATYRAU REGION

In your opinion, what threats exist that the leadership of your
region will need to address promptly in the near future?

Among the threats requiring prompt resolution in the near future are
the risk of slowing economic growth due to raw material dependency. There
are also environmental risks—ongoing environmental pollution, including of
the Caspian Sea, which could lead to deterioration in public health. Without
timely modernization, there is a risk of infrastructure and utility system wear.
In addition, labor shortages and the outflow of specialists may limit the
development of mechanical engineering and service enterprises.

ldentify the key highlights and potential opportunities that should
be prioritized for the development of your region.

Key opportunities include economic diversification, including the
expansion of non-raw material sectors such as mechanical engineering,
petrochemicals, and agricultural processing. Emphasis should be placed on
developing industrial mechanical engineering and the petrochemical cluster.
An important aspect is the introduction of Industry 4.0 technologies,
automation, artificial intelligence, and digital twins to improve efficiency.
Ecological modernization of industry and the development of the region's
transport and logistics potential are also critical, potentially turning it into a
major hub.

What knowledge, skills, and abilities are currently relevant and in
demand in your region?

Today, technical and engineering competencies (welding, installation,
repair of oil and gas equipment} are in demand in the region. There is high
demand for specialists skilled in digital design and modeling {AutoCAD,
SolidWorks). Competencies in automation and electronics (PLC, SCADA,
industrial robots), as well as knowledge in energy efficiency and
environmental safety, are relevant. Skills in technical maintenance and
diagnostics (vibration diagnostics, predictive maintenance) and digital and
analytical skills (Big Data) are also sought after.

- -
AUELBEKOV ALMAS

GALYMOVICH
General Director of LLP «Qansat
Energy»




5.1. Expert Opinions

FUTURE OF THE MANUFACTURING
INDUSTRY IN ATYRAU REGION

List the strengths of your region at the current stage.

Rich mineral and raw material base. Developed oil and gas and processing complex.
High level of investment. Favorable geographical location. Qualified personnel and industrial
culture, Support from the state and major companies. Development of industrial mechanical
engineering and service industries.

In which industry of your region are staffing problems most acutely falt?

Mechanical Engineering and Metal Processing. This industry experlences a serlous
shortage of qualified skilled trades workers—turners, millers, welders, fitter-assemblers, CNC
machine adjusters, and industrial equipment operators. The lack of specialists limits the pace of
develepment of local production and enterprise modernization.

Cil and Gas Sector and Industrial Services. Despite high employment levels, the
industry faces a shortage of automation engineers, technologlsts, equipment repair and
diagnostics specialists, as well as skilled technicians.

Construction Industry. With the development of infrastructure and housing projects,
there is a shortage of engineering and technical specialists, builders, electricians, welders, and
designers.

IT Sector and Digital Technologies. With the growth of industrial and management
digitalization processes, there is an increasing need for programmaers, system administrators,
cybersecurity specialists, and data processing experts.

Educational and Engineering-Technical Specialties. There is a shortage of young
technical discipline instructors and practitioner-trainers, which slows the renewal of Industry
human resource potential.

Environmental and Energy Sectors. With increasing requirements for environmental
safety and energy efficiency, there is a need for ecologists, sustainable development engineers,
and renewable energy specialists.

What promising professions, spedlalties, and qualifications already In demand In
your region can you list?

Mechanical Engineers and Designers of Oil and Gas Equipment. Specialists capable of
designing, calculating, and improving equipment for extraction, transportation, and processing
of oil and gas—pumps, compressors, reducers, drilling rigs, etc.—are in demand.

Manufacturing Technologists. Specialists proficient in modern metal processing
methods, assembly of units, quality control, and optimization of production processes are
required.

Automation and Mechatronics Engineers. As enterprises transition to digital systemns
and "smart" manufacturing, specialists in PLC, SCADA, industrial robots, sensors, and remote
monitoring systems are needed.

Equipment Maintenance and Diagnostics Engineers. Professionals skilled in vibration
diagnostics, non-destructive testing, balancing, and predictive equipment condition analysis are
In demand.

Energy and Energy Conservation Specialists. Greater attention is paid to reducing
energy consumpticn and improving technological process efficiency, increasing the need for
energy engineers.

Ecologists and Industrial Safety Engineers. With tightening environmental
requirements and safety standards, demand is growing for specialists capable of monitoring
emissions, ensuring compliance with norms, and developing environmental protection
measures.

Welders, Tumers, Millers, CNC Machine Operators. Skilled trades remain the
foundation of the production sector. Qualified specialists capable of working with modern
installations and programmed control are particularly in demand.

Digital Technology Engineers and Industrial [T Specialists. Programmers and engineers
implementing Industry 4.0, digital twins, 3D printing, and remote equipment menitoring
systems are sought after.

Logistics and Supply Chain Management Specialists. With the growth of industrial
production, there is an increased need for professionals capable of efficiently organizing
supplies, storage, and transportation of equipment and materials.

Project Managers and Production Management Specialists. Personnel skilled in
planning production resources, implementing Lean Manufacturing, ERP systems, and lean
production methods are in demand.

70

ASHIMOV DAMIR

AGYLANOVICH

Project Director
LLP «Kazakhstan Petrochemical
Industries Inc.»




5.1. Expert Opinions

FUTURE OF THE MANUFACTURING
INDUSTRY IN ATYRAU REGION

In your opinion, in which industry of your region are business organizations developing
most intensively and increasing in number?

The most dynamically developing business sectors in the Atyrau Region:

« Qilfield services and auxiliary services: Atyrau is the oil and gas center of Kazakhstan.
Therefore, oil and gas companies, service organizations, and equipment suppliers are developing
most rapidly.

s Construction and Infrastructure sector: Population growth and the need for new
housing, roads, and social facilities drive the dynamic development of construction companies.

o Trade and retail market: Individual entrepreneurs, supermarkets, and household
appliances and clothing stores are growing year by year.

= Transport and logistics services: Oil exports, Caspian transportation, and regional freight
turnover growth contribute to the expansion of logistics companies.

¢ Hotel and service sector: The flow of employees, shift workers, and tourists accelerates
the development of the hotel business.

» Light industry and small industrial enterprises: Atyrau is developing the production of
chemical and construction materials, with an increasing number of small plants.

In conclusion, the most dynamically developing sectors in Atyrau are oilfield services,
construction, trade, logistics, and hospitality.

What current global trends and future technologies do you observe?

Current global trends and future technologies:

1. Artificial intelligence (Al) and automation:

¢ Generative Al, robotization, autonomous driving, Al solutions in medicine and
education.

2. Biotechnology and genetic engineering:

» CRISPR, artificial organs, longevity technologies, precision medicine.

3. Renewable energy sources and green technologies:

« Solar, wind, hydrogen energy, carbon reduction technologies.

4. Web 3.0 and digitalization

= Blockehain, cryptocurrency, digital identity, Metaverse technologies.

5. Quantum technologies:

* Quantum computers, quantum cryptography, new modeling methods.

6. Internet of Things (I6T) and Smart City:

» Smart homes, smart city infrastructure, automated transport systems.

7. Space technologies:

« Private companies entering space, Moon landing projects, space tourism, Starlink.

8. AR, VR, and mixed reality;

¢ AR/VR devices, training, medicine, virtual production solutions.

9. Cybersecurity:

« Data protection, Al attack defense systems, digital security.

10. Logistics and transport technologies:

* Drone delivery, autonomous trucks, Hyperlcop systems.

What rmost promising areas of activity, work options, and further development can you
name that heed to be developed in your reglon?

The most promising areas of activity to be developed in the Atyrau Region and for further
development:

1. Qil and gas services

Engineering, production safety, equipment maintenance, logistics, and warehouse
services.

2. Renewable energy sources

Wind and solar energy projects, hydrogen energy, ecological energy.

3. Chemical and petrochemical industry

Production of polymers, plastics, construction materials, and chemical reagents.

4, Logistics and transport services

Freight transportation, warehouse centers, multimodal hubs, drone delivery technologies.

5. Construction and infrastructure

Housing construction, road construction, engineering networks, and energy-efficient
structures.

6. IT and digital technologies

Programming, loT, SCADA, BIM modeling, cybersecurity, and development of digital
services.

7. Ecology and environmental protection

Environmental monitoring, purification systems, waste management, Caspian ecosystem
protection.

8. Service sector

Hotel business, public catering, household services, online marketplace services.

9. Education and speciallst training

IT centers, technical specialist training, STEM education.

10. Agro-industrial sector

Irrigated agriculture, greenhouse farming, increasing local food production.

EV ASYLBECK

ZHORABEKOVICH
Director of APEC Petrotechnic Higher
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5.1. Expert Opinions

FUTURE OF THE MANUFACTURING
INDUSTRY IN ATYRAU REGION

Name the negative trends in the development of your region?

Increase in the number of fast-food establishments

What key trends and future technologies do you currently see in
your region?

In the region, key trends and technologies such as robotics and
automation are observed.

i current trends persist, what forecasts can you make for the state
of your region in approximately 5-10 years?

Gross regional product will increase by 2-3%

What current staffing problems arise in your workplace?

The main current problem is the skills gap between educational
institutions and production enterprises.

What directions for transformation can you propose in the system
of professional training?

Dual education
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S.2. CURRENT STATE OF THE

INDUSTRY

Current Situation of the Manufacturing Industry in Atyrau Region

The manufacturing industry in Atyrau Region, despite the dominance of the raw materials sector, is a key tool
for diversifying the regional economy.

Today, the structure of the region's GRP is characterized by a high share of industry (49.5%), with the mining
sector accounting for about 43.7%, while manufacturing accounts for only around 4.6%. The region's share in the
country's manufacturing output is also low (4.4%), underscoring its current role against the backdrop of the
powerful mining sector (43.6%).

The processing sector is represented by enterprises in various fields, including mechanical engineering, metal
processing, chemical industry, food production, and the manufacture of components for oil and gas companies. The
development of this industry is critically important, as it creates sustainable jobs and ensures the production of
value-added products. Enterprises receive support through the development of industrial zones and special
economic zones that provide access to infrastructure and tax benefits.

Despite positive trends, the industry faces a number of systemic constraints:

1. Labor shortage: The region experiences an acute shortage of qualified skilled trades and engineering-
technical specialists, as young people prefer the higher-paid oil and gas sector.

2. Wear and tear of fixed assets: A significant portion of capacity operates on aging and cobsolete equipment
installed 20-30 years ago, reducing productivity and product competitiveness.

3. Financing and import dependency: Enterprises are constrained by high lending rates and a lack of long-term
modernization instruments. At the same time, many types of raw materials and components are imported,
increasing costs and dependency on external supplies.

4, Low level of digitalization: Most enterprises are only at the initial stage of digital transformation, reducing
the efficiency of production processes.

At the same time, the manufacturing industry has significant growth potential: State programs, preferential
loans, and the participation of major oil and gas companies in localization projects open opportunities for technical
renewal. The introduction of digital technologies—ERP, MES systems, robotization, and predictive analytics—is
supported by the state and corporate partners, which will increase productivity and reduce costs.

In addition, an industrial cluster uniting mechanical engineering and chemical production is gradually forming,
enhancing economic resilience.

The manufacturing industry in Atyrau Region is at a stage of active structural renewal. Its comprehensive
modernization and strengthening of human resource potential through the creation of competency centers and
dual education can transform the industry into a key element of sustainable regional economic development.

Proper industrial policy and support for enterprises from the state and large businesses can transform the
industry into one of the drivers of regional economic development.
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m Growth in localization of production for the oil and gas sector.

Atyrau Region is the center of the oil and gas industry, so enterprises are increasingly focused on
producing equipment, components, and services to replace imports. This strengthens demand for
mechanical engineering, metal processing, and repair industries.

m Digitalization of production processes. The

The introduction of automated control systems, lloT sensors, digital twins, and ERP/MES platforms is
becoming a key trend among enterprises aiming to improve efficiency and reduce costs.

m Shift toward high value-added products

Enterprises are moving from simple operations {cutting, welding, assembly) to more complex ones—
producing units and finished products. This increases requirements for workforce qualifications and
stimulates modernization.

Equipment modemization and transition to energy-efficient technologies.

Much of the equipment at enterprises is worn out, making infrastructure renewal a critical growth
factor. In parallel, modern energy-efficient selutions and industrial safety systems are being introduced.

S trend Development of industrial zones and clusters.

The creation of industrial zones allows enterprises to access ready infrastructure, communications, and
benefits. This stimulates the emergence of production clusters, particularly in oil services and
mechanical engineering.

.. | Integration of automation and robotization.
The use of robotic complexes is growing, especially in metal processing, packaging, and assembly. This
gradually reduces the need for manual labor and increases productivity.

A""

7t E_;g‘;q% ‘ Greening of production processes (ESG trend).

Aﬁq

Enterprlses are introducing filtration systems, waste processing, technologies to reduce emissions and
energy consumption. Secondary raw material processing, including plastics and industrial waste, is
developing.

Increasing requirements for product quality and certification.

To enter the market for major oil and gas projects, enterprises must comply with international standards
{API, 1SO, ASME). This requires the implementation of quality management systems and professional
staff training.

Redistribution of the labor market.

Due to high competition with the oil and gas sector, manufacturing enterprises experience shortages of
workers and engineers. In response, emphasis is increasing on dual education, corporate training, and
enhancing the status of skilled trades.
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m Strengthening cooperation between SMEs and large enterprises.

Major companies (TCO, NCOC, ANPZ) are increasingly involving local enterprises in equipment production, repair,
and service work. This creates new niches for small and medium-sized businesses in the processing sector.

Expansion of polymer and chemical product processing.

The presence of major petrochemical projects (Atyrau Refinery, Atyrau Petrochemical Park) stimulates the
production of plastics, chemicals, packaging, and polymer products.

<L Strengthening the role of human capital

The transition from mechanized to digital production requires new competencies: automation engineers, CNC
operators, digital system specialists, and data analysts.

Trend Clusters:

- Technological Cluster: Implementation of automation and robotization systems for production lines, process
digitalization through ERP/MES systems and lloT sensors, use of predictive analytics and equipment digital twins,
growth in additive technologies (3D printing of parts and components), transition to energy-efficient technologies
and modernization of old capacities, development of petrochemicals and deep polymer processing.

- Environmental Cluster: Transition to clean technologies, reduction of emissions and energy efficiency,
development of industrial waste and plastics processing, strengthening of envircnmental standards requirements,
product certification, environmental monitoring and production safety technologies, implementation of the
"circular industry" concept—secondary material use.

- Social and Economic Cluster: Localization of production for the oil and gas sector (equipment, parts, services},
formation of industrial and oil service clusters, development of industrial zones in Atyrau providing infrastructure for
SMEs, growth in demand for high value-added products, expansion of secondary raw material processing within ESG
initiatives, strengthening cooperation between major companies (TCO, NCOC, ANPZ) and small businesses

5.4. THREATS

- High dependency on imported equipment and components:

Any disruptions in international supplies lead to production halts and increased product costs.

- Competition with the oil and gas sector for personnel:

Young specialists prefer the oil and gas sector due to higher salaries, leading to shortages of skilled trades and
engineering personnel in manufacturing.

- Outdated production assets:

A significant portion of equipment is obsolete and physically deteriorated, reducing efficiency and increasing
accident risks.

- Low degree of automation: Many productions operate manually, leading to high defect rates, low
productivity, and dependency on human factors

- Limited access to investments:

High loan interest rates and short payback periods hinder enterprise modernization.

- Environmental and regulatory risks:

Strengthening safety and environmental requirements increases enterprise costs.

- Risks of instability in supply chains:

The region depends on external logistics routes, making production vulnerable to external factors.
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5.5. OPPORTUNITIES

-Localization of production for oil and gas giants (TCO, NCOC, ANPZ):

Major projects stimulate the creation of plants for producing components, metal structures, equipment, and
services.

-Development of industrial zones:

Ready infrastructure lowers entry barriers for new enterprises and supports small and medium-sized business
development.

-Access to state support measures:

Programs for subsidizing leasing, preferential lending, and investment compensation create conditions for
production modernization.

-Introduction of digital technologies and robotization:

This enables enterprises to reduce costs, improve quality, and ensure production stability.

-Development of secondary raw material and waste processing:

The ESG agenda and growing interest in eco-friendly solutions open new niches.

-Growth in demand for local producers:

Major companies are interested in reducing imports and focusing on local plants.

-Collaboration with educational institutions:

Creation of training grounds, dual programs, and corporate training centers ensure a steady flow of personnel.

5.6. VISION OF THE FUTURE

The manufacturing industry in Atyrau Region in the future represents a high-tech, sustainable, and digital
production ecosystem. A new generation of enterprises operates on the basis of automation, robotization,
intelligent control systems, digital twins, and predictive equipment maintenance.

Industrial sites become flexible: they can quickly reconfigure production to meet the needs of the oil and gas
industry, mechanical engineering, construction, and petrochemicals. Localized component production reduces
import dependency and forms domestic supply chains.

Workers of the future are specialists of a new type: digital system operators, automation engineers, data
analysts, industrial safety specialists, robotics experts, and additive technology professionals.

The region strengthens its position as a center for petrochemicals and oil services, while also becoming an
attractive hub for investments in mechanical engineering, metal processing, and equipment production. The
implementation of ESG standards makes production more envircnmentally friendly, reduces emissions, and
improves resource use efficiency.




5.7. NEW PROFESSIONS

1, AUTOWATED LINE OFERATOR
Emevgence Hoslzan: In the nest 1-3 years

Description: Monitoring robotie and autonomous (Ines, a5 well a5
troubleshooting fallurss In artifickal intelligencs (A1) systema..

Fegquired Sl Manapement of mbot'c systemns, Al falkre dingnoastics,
weork with MES systems, PLE, HMI, basic understanding of Al diagnestics.

Z, ROBOTIC SERVICE TECHNICIAN
um# Emergenca Horlzan: In the next 1-3 years
F
L Description:  Configuring sensar software, programming manfpulators, and
. maimtaining rebotic systems.

@ Feguired 5kl Semsor and transducer configurstion, manipulstor
pregramming. work with dighal instrumentation, perfformance monitering.
- '“1"’ asnsor system shup

2, 30 FRINTEN G AND WELDI NG ENGINEER m
Emergence Hoskeon: In the next 1-3 years

Description: Preparing 30 modeks, priming on 30 machines, malntenance and
repalr of adoitive ecuipment. Required for producing high-precision parts.

I
Fequired Skl 30 modeling (CAD/CAE], work with additve technologles, ﬁ
materials sclence, 30 printer sebup, print guality control,

Emevgence Horlzom: In the next 1-3 years

Desription: Collects and anakes data from sensors, machines, and mbots ta
oprtimize productian,

Fequired Siifls: Programming (Python, 501) big data analysis, machine
l=aming. data visualiration, work with loT sensors,




3.7. NEW PROFESSIONS

5. SWART OPERATOR

Emevgence Hoslzan: In the nest 1-3 years |
Description:  Collects and anakyres realtime data on machines and L'__
riabats, 33 well 23 monkoring preduction procasses, )

Fequired Sl Knowledpe of technalogical processes, work with loT ‘
o pment, reaktime system monttoring, bask data anahytics. o N

T
o .

Emergence Horleom: In the next 1-3 years

F_.: Destription: Implementing energy-saving technologles, waste managsment,
ESG cormired andd reporting. Driven by the trend of pduction gresning (E5G
g, trendd},

L-J'* Feguired Skdils: Emvinmental auditing, energy efficdency management, Al
: _ smizsian dingnostics, sustainasble design, knowledge of ESG standards, pmject
management.

¥ QUALITY AND INTERNATIONAL PRODUKT CERTIRCATION
EMNGRER

Emergence Hoslzon: Inthe next 1-3 years ﬂ

Description: Ensuring product compliancs with intemational standards 150,
AP, ASWE), required for emterprises to enter forelgn markets and participate ]

In major tenders. xR i
Fequired Skifls: Krcrwiedge of Intermmtiorml cualtty standards (150 9001, AP, - ",ha__
ASME], qualky marmpement systems, awliing and certification, proect

maragement. ems |

B ADDTIVE TECHNOLOGEY DFERATDR [3D PRINTING
Emevgenca Horleom: In the next 1-3 years

p-E"_;_ ®  Dexription: Professional manufacturing parts and formves using 30 prirer.
-qu Fequired Sl Work with 30 primers, model preparation for printing.
~— knerwladge of mertedals for addithe manufachuring, quallty contmol, baskc 3D
= modelng.




5.7. NEW PROFESSIONS

9. DIGATAL SERVICE AND Al ENG INEER
Emergencs Horlean: In the nest 3-5 years., ‘_B

| .
Desription: Managss procuction through dightal twine and conducts Al - af
anatys’s of production processas, . 3
Fquired SKills: Creation and management of digial twins, Al anlytics, -, v ¢,
programming [Python, R}, process madellng, machine lsaming. i e
10, VRSAR TECHNOLOGY BNGENEER
6_ = Emergence Horkzom: In the nest 3-5 years.
: Description: Engaped In 30 modeling, crexting YR simulations for equipment
P mal mtenance, and developing AR Instractions for workers

Required Skille: VR/AR design and development, digital twin creation, 3D
medeling. technical imulstion development, programming.

1L, Af TECHNIRINET FROMECT RAASAGER

Emavganca Horkeom: 10 the nesit 3-5 years, g

) Y
Description: Planning and implementing Al prajedts In production, prooess " 'k.i .
optimizstion, and management of digital teams. W % h

technologies, analtical sdils, digial mompetences, communication and

Required Skills: Project management {aglle, Scrum), understanding of Al e j
e =

12, NANDTECHNCLOGY ENG INEER
Emavgenca Horkeom: In the next 3-5 years,

Description: Creating, Implememiing, and supporting nanomaterials and
ranctechnaloglss In prockuctian, driven by the shift towerd high value-added

: prEhsts,
’ Fegquined Skills: Materials sclence, nancpinsics and nanoachemiFry, laboratory
3 skilts, safiety In working with nanomatesTals, Al moceling.



5.8. TRANSFORMING PROFESSIONS

1. DRWVER - AUTONOMOUS TRAMNSPORT MODULE SUPERVISOR-
OFERATTIR

Transformation Hearl=on: In the net 3-5 years,

Remson for Change Automation of loghstis, Inteduction of unmanned
trarmport and drones, shifting from mamual control to menttoring and remobe

management.

Acuirsd Compebencer: Work with avionomous transport mochde (ATM)
software, dighal system moniteoring. baskes of cybersecurity remote control
an dispatching, telematics data anakysk

T, MACHINE DFERATOR |MILLER, TURNER) » ADDITIVE AND SUBTRACTIVE
FYSTEM PROGRARMER-ODPERATOR

Transformation Herlson: In the neet 1-3 years,

Reason for Change: Acifve wse of CHC machines, mobotic eqpipment, and
addiifve technologies (30 printing).

Acuid Compelwncier Gonde and trafeciory programming: Digital
modeling (CAD/CAM); Wark with machine chgital twins; Robot operstion
optimizmtion; Precicdve equipment dagnostcs YWork with composite

matarials.

2. PAINTER = ROBOTIC PARNTING CHAMBER OPERATOR
Transeformation Herlaon: Shorbberm (1-3 years),

Reaeon for Clange: Intreduction of automnatic palnting chambers, robotic
manipultars, now palnt materfals, and compliance with ervironmental
standards.

Aczuied Competendes: Programming of mbot manipustors; Contml of
coating thickness and unfformity wsing digital sensors; Knowledge of
rmanostructured paimt chemistry; Autorrered chamber paemeter sebap;
Compilance with emvironmental standards. (E5G),

#. SANDBLASTER -» AUTOMATED SURRACE TREATMENT TECHMICIAN

Transformation Herl=on: In the neet 1-3 years,

Feason for Change: Rebotiration and sromstion of srface trestment,
snaing contml of avtomated cabing, remote monktoring. and Improved
werking conclitions.

Acouirad Competencies Programming of mbotic menipulstars; Pressume and
abmsive materisl parameter setup; Equipment mankoring thmough digital
systemns; Remote process cormrol; Work with autormrded dust mmoal systems.



5.8. TRANSFORMING PROFESSIONS

5. WELDER = WELDER WITH RDBOTIZATION ELEVENTS
Transformation Harl=on: In the next 1-3 years,

Remson for Change: Immedhuction of robotic welding prstems for complex and

repetithe aperaiions and higher weld quallty requimments for the ofl and gas
sector,

Acpuind Compelencies:  Basie pmgramming of welding mbots Welding
tra{ectory setup; Work with autormatic quality control systems; Knowledge of
Imtematicnal sandands (AP, ASME); Digital process documer tztion,

- B PROCESS EMGINEER - DHTAL MANURCTURING ARCHITECT
f b Transformation Horlson: In the newt 3-5 years.

Remon for Chenge: Transition from paper technical maps and mamuml
calcuistions to digtal design using PLM mestemns anvd Al process optimTzstion.

Acouined Competencies: Work with PLM systerrs {Semens Teamnoenter, PTG
Windchil); Big data anaksls; Dightal deslgn {CAD/CAECAMY; Creation of digital
Process maps; Al process pptimization; Cata Imegration across departments,

7. DOCLIPATIONAL SAFETY ENGINEER -3 PREDICTIVE INDUSTRIAL SAFETY

AMADYST [HSE DATR ANALYST) :
Transformation Hord=on: in the neet 3-5 years, | a
Reason for Clamge: Imrocuction of ssnsors, Al monkoring, and videa LRELL -
anahytics for mmeote control of wark arsas. '_‘;L , a
Aczpuired Competencies: YWark with video anatytics software; Sensor and - j

laT device setup; Dt armlysis for Incident predTction; Remdote contral via :
dones and cames; Development of digial sxfety protocolss Pradicthee -
risk madeling.



5.9. DISAPPEARING PROFESSIONS

TIMEKEEPER

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Automation of working time tracking using digital systems and Al.

TRANSLATORS

Disappearance Horizon: In the next 3-5 years.
Reason for Disappearance: : Use of Al translators and automated translation systems

TRADITIONAL DISPATCHERS

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Replacement by digital dispatching centers automating monitoring and task distribution
functions.

FITTER-MECHANICS WITHOUT DIGITAL COMPETENCIES

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Predictive diagnostics and robots reduce the need for manual repairs, while requiring
skills in maintaining automated systems.

LOW-LEVEL OPERATORS (PERFORMING ROUTINE TASKS)

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Full automation of production processes and robotization.

LABORATORY TECHNICIANS WITHOUT ANALYTICS SKILLS

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Replacement by automatic analyzers and digital laboratories.

WELDERS (FOR STANDARD OPERATIONS)

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Introduction of robotic welding complexes and metal 3D printing for repetitive and
complex operations.
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5.10. CRITICALLY SCARCE PROFESSIONS

WELDER

tena control, setup, and servicing
islinkedwqu lified personnel _.4_ﬁgtﬁ“1:_3f"ﬁiianﬂaaﬁf_'f"fff"_"‘_;.
enterprises, oil and &5 wmiees,, mechanical engineering, as well as for technical

MACHINE OPERATOR / MACHINIST

ELECTRICAL FITTER / ELECTRICIAN

DIGITAL SYSTEMS AND AUTOMATION SPECIALISTS
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5.10. CRITICALLY SCARCE PROFESSIONS

DATA ANALYSTS / INDUSTRIAL ANALYTICS ENGINEERS

MID-LEVEL ENGINEERING AND TECHNICAL PERSONNEL
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6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

1. List the strengths of your region at the current stage.

In my opinion, the strengths of the Atyrau Region at the
current stage are its high potential in the oil and gas sector,
advantageous pgeographical location, qualified personnel,
developed infrastructure, and high investment attractiveness.
The strengths of the Atyrau Region in the fishing industry lie in
its unique natural resources (the Caspian Sea and the Zhaiyk/
Ural River), developed infrastructure, the presence of
experienced enterprises, export opportunities, and state
support.

2. What key trends and technologies of the future do
you currently observe in your region?

In the Atyrau Region, the fishing industry is seeing the
development of aquaculture and recirculating aquaculture
systems {RAS), as well as the implementation of digital
monitoring and the robotization of processing. Attention is also
being paid to sustainable fishing and eco-friendly feeds.

3. What directions for transformation in the professional
training system would you propose?

To transform the professional personnel training system,
it is important to adapt curricula to specific production
requirements, introduce digital and distance learning
technologies, utilize international experience, and implement
practice-oriented education. For the fishing industry, it is crucial
to develop specialized education and training-production
centers so that students acquire practical skills.
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6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

1. What are the main factors determining the process of
socio-economic development in your region?

The main factors determining the socio-economic
development of the Atyrau Region in the food industry are the
availability of a raw material base, including developed livestock
farming, fisheries, and vegetable growing. A significant role is
played by the existing processing infrastructure, represented by
enterprises undergoing modernization and intreducing modern
technologies. An important factor is the region's logistical
potential, including proximity to Russia, export opportunities
via the Caspian Sea, and the presence of international
highways.

2. What current trends and technologies of the future
do you observe globally?

The future of public catering is being shaped by key
trends such as the development of healthy eating, automation
and the emergence of robotic kitchens, digitalization and the
expansion of online services, as well as increased attention to
eco-friendliness and sustainable development, the proliferation
of plant-based and alternative products, and the development
of delivery services and virtual kitchens.

3. In which industry of your region are problems with
staffing felt most acutely?

The problem of staffing is felt most acutely in the sphere
of public catering and service industries, including hotel
business, tourism, hairdressing and cosmetology, as well as
restaurant service.

YERZHANOV KUANDYK
KUANYSHULY

Director, Atyrau College of Service




6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

Determine an approximate forecast for the state of your
region if current trends continue over a 5-10 year horizon.

If current trends continue, the region's economy will
gradually diversify, the agricultural sector will strengthen, and
digital services will expand; however, the shortage of personnel
and environmental problems will remain significant.

What knowledge, skills, and abilities are relevant and in
demand today in your region?

The most in-demand skills are technical competencies, IT
skills, environmental management, logistics, and analytical and
engineering skills.
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6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

What factors influencing the development of your
professional industry can you name?

The development of the industry is influenced by the
availability of raw materials, the introduction of new
technologies, sanitary standards, state support, the quality of
personnel training, and demand in the domestic market.

What are the most promising areas of activity, work
options, and further development that need to be developed
in your region?

It is necessary to develop meat and milk processing, fish
processing, production of organic products, biotechnology,
warehouse logistics, and the digitalization of production
processes.

What promising professions, specialties, and
qualifications that are in demand in your region right now can
you list?

There is a demand for engineers in eco-technologies and
sustainable production, engineers in automation and
digitalization of food production, agronomist-technologists,
logistics specialists, and biotechnologists in aquaculture and fish
processing.

IZBULOVA ARAYLYM

MADIKHATOVNA
Lecturer, O. Kushekov Atyrau
Agrarian-Technical College




6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

1. In your opinion, what threats exist that the leadership
of your region will need to eliminate in a timely manner in the
near future?

The main threats are related to the deterioration of the
ecological state of the Caspian Sea, dropping water levels,
pollution of water resources, and illegal fishing. Additionally, it is
necessary to strengthen product quality control and ensure the
modernization of processing enterprises.

2. What are the most promising areas of activity, work
options, and further development that need to be developed
in your region?

Promising areas include: deep processing of fish (fillets,
canned goods, culinary semi-finished products), development
of fishing tourism, production of feed for aquaculture,
implementation of digital fishery management systems, and the
development of cold chain logistics centers.
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6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

1. In your opinion, in which industry of your region are
business organizations developing most intensively and
increasing in number?

Many are now trying their hand at fish reproduction
(RAS) and pond construction, but they do not fully understand
the colossal effort and investment required to realize these
ideas. The confectionery sector (bread, cakes, muffins, etc.) is
developing very dynamically.

2. What current staffing problems are observed in the
industry where you work?

In our case, there is a shortage of the following specialists:
open-field agronomists for growing vegetables, fodder for
livestock, fish, and poultry; greenhouse agronomists;
horticulturists for growing apples, grapes, etc; machine
operators; fish breeders; food industry technologists; dairy
workers; and shepherds.

-

NURSHIEV ADILBEK

KABESOVICH
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6.1. Expert Opinion

FUTURE OF THE FOOD INDUSTRY
IN THE ATYRAU REGION

1. Name the negative trends in the development of your
region.

Negative trends in the development of the Atyrau Region
include high dependence on the oil and gas sector,
environmental problems, insufficient economic diversification,
freshwater deficit, labor market imbalance, and socio-economic
inequality between the city and rural districts.

2. Identify the key points and potential opportunities
that should be relied upon for the development of your
region.

For the development of the food industry in the Atyrau
Region, the key points and opportunities are:

* Raw material resources — availability of agricultural and
fish products for processing.

e |[nvestments and technologies — introduction of modern
equipment and production automation.

¢ Logistics and export — development of transport
infrastructure and access to external markets.

¢ Personnel and education — training of qualified
specialists in the food industry.

e [nnovation and high value-added products -
development of organic, processed, and functional products.
Focusing on these areas will increase the region's
competitiveness and create new jobs.

3. In your opinion, what professional knowledge, skills,
and abilities do modern college and university educational
programs fail to form sufficiently?

Modern educational programs in the Atyrau Region
insufficiently form students' skills in working with modern
equipment, product quality and safety management, innovative
processing methods, digital literacy, and entrepreneurial
competencies in the food industry.
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The food industry of the Atyrau Region is characterized as being in a start-up or moderately developed stage,
possessing potential but limited by the dominance of the petrochemical industry in the regional economy.

According to available statistical data, food production in the Atyrau Region amounts to approximately 6,389.4
million tenge. Despite this volume, the share of the manufacturing industry, which includes the food sector, remains
low in the total volume of regional industry.

The share of the food industry in the Gross Regional Product (GRP) is assessed as low, which is characteristic of
regions where raw material industries predominate. Nevertheless, the food industry is included among the key
directions for new investment projects in the region.

Major systemic problems limiting the growth of the industry include:

1. Low share of the sector in the total volume of industry.

2. Problems with infrastructure, logistics, and technological equipment of enterprises.

3. Shortage of qualified personnel, as well as incomplete realization of export potential.

Analysis of educational programs in regional universities and colleges confirms the fact that educational
institutions only partially cover the persennel needs of the food industry. Personnel training in specialized areas is
limited and represented by isolated educational programs, lacking a wide range of specializations focused on
modern processing technologies, quality control, automation, and production process management in the food
sector.

In the context of the region's food industry growth and modernization, this situation creates a gap between
employer demands and the capabilities of the vocational and higher education system. This indicates the need to
expand and update educational programs, strengthen practice-oriented training, and foster closer interaction
between educational organizations and food industry enterprises.

Prospects for growth and modernization of the industry are linked to attracting investment to create more
powerful processing enterprises producing high value-added products.

There is an opportunity to develop exports due to the region's geographical location (Western Kazakhstan) to
supply neighboring markets.

Critically important measures include the introduction of modern quality standards {HACCP, traceability) and
the development of cooperation between agricultural producers and food enterprises under the “farm—factory—
market" scheme.

In the long term (2035-2040), the goal is to transform the food industry into a diversified cluster for the
processing of agricultural and seafood products, oriented towards export and the domestic market, characterized by
vertical integration, a high level of processing, and its own line of brands {e.g., Halal, Organic).

Thus, despite the currently low share in industrial velume, the industry has all the prerequisites for sustainable
growth, subject to effective modernization and government policy.
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Personnel shortage in the food industry:

The industry faces a shortage of qualified specialists, linked to low wages and limited professional training
opportunities. This necessitates the development of modern educational programs and increasing the
attractiveness of blue-collar professions in food production. A key direction is the training and retention of
competent personnel, modernization of curricula in food technologies, and the development of dual education
systems and production internships at enterprises

Decline in the quality of personnel training:

The educational system shows a decline in the level of specialist training for the food industry in the Atyrau Region.
The main reason is the insufficient adaptation of educational programs and teaching methods to modern
requirements and technological changes in the industry.

m Lack of investment and state support:

Despite implemented state support measures, the industry continues to lack subsidies for modernization and
technical re-equipment. Stimulating the development of the food industry requires creating more favorable
conditions for investors—providing tax breaks and developing production and transport infrastructure. A promising
direction is the expansion of partnership projects with the National Chamber of Entrepreneurs, financial institutions,
and international organizations.

-,[.I Growing demand for healthy food and convenient formats:

In the Atyrau Region, there is an increasing consumer interest in healthy eating, snacks, and small-portion meals.
According to data from Kursiv Media Kazakhstan, the share of urban residents regularly consuming snacks reached
about 49% in 2024. According to forecasts by StrategyHelix, the snack market will grow at a compound annual
growth rate (CAGR) of about 9.6% until 2030. This trend opens new opportunities for local manufacturers to create
packaged, convenient, and functional products with added consumer value. Formation of "Made in Atyrau" brands.
Increase in the share of eco-friendly, farm, and functional food products.

Development of aquaculture and fish processing:

The Atyrau Region is seeing active growth in fisheries and fish product production, accompanied by the expansion
of fish farms, processing workshops, and export capacities. Given the region's advantageous location on the Caspian
Sea coast and proximity to fish resources, the development of fish processing and aquaculture is becoming
particularly relevant. Promising directions include the production of fish meal, agquaculture feeds, and frozen and
packaged products, which will increase the added value of products and strengthen the region’s position in
domestic and foreign markets.

Development of technology and production automation:

The dairy, meat, and fish processing sectors are actively introducing modern technologies, including production
process automation, ultrafiltration, and innovative packaging solutions {foodexpo.kz). At the same time, issues of
sustainable development, waste reduction, and the implementation of eco-friendly production practices are
becoming increasingly significant. For the Atyrau Region, the introduction of modern production lines and
sustainable technologies can ensure regional enterprises a competitive advantage in domestic and foreign markets.

a

A
[

Tlansmon from a raw material to a processing economy:

The Atyrau Reglon demonstrates potential for the development of deep processing enterprises for meat, milk, fish,

grain, and melon crops. Creating modern production lines for filling, packaging, preservation, and the release of
semi-finished products will increase the added value of products, reduce dependence on raw material exports, and
strengthen the region's competitiveness in domestic and foreign markets.
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| Sustainable development and eco-technologies:

In the food industry of the Atyrau Region, attention to sustainable development and the introduction of eco-friendly
technologies is growing, Key directions are waste reduction, processing of by-products, and water reuse. Bioenergy
and "green" production projects are developing, and there is growing demand for secondary raw material
processing. Increasing the volume of waste and agricultural by-product processing requires creating new production
capacities and modernizing infrastructure, contributing to increased efficiency and environmental safety of the
industry.

m Development of cold chain logistics and storage infrastructure:

To ensure the quality and preservation of food products in the Atyrau Region, the development of modern cold
chain logistics is important. Key directions are the creation of a network of refrigerated warehouses and logistics
centers, as well as the introduction of modern transport solutions that allow maintaining optimal conditions for
product storage and transportation. This will increase supply chain efficiency and reduce product losses.

m Expansion of export directions:

The Atyrau Region has the potential to enter external markets, including countries of the Caspian region, Central
Asia, and the Middle East. Successful product promotion requires certification according to international quality and
safety standards such as IS0, HACCP, and Halal. This will strengthen the position of regional manufacturers in foreign
markets and increase consumer trust in the products.

Development of scientific and technological cooperation:

For the development of the food industry in the Atyrau Region, it is important to create food innovation laboratories
at universities and research institutes. A significant direction is supporting startups and implementing solutions in
the field of foodtech, which accelerates innovation, increases production efficiency, and develops competitive
products on the market.

An important direction for the development of the food industry in the Atyrau Regicn is increasing the share of local
products in retail trade and public procurement. The development of short supply chains between agricultural
producers and end consumers contributes to strengthening the region’'s food security, reducing logistics costs, and

increasing the availability of quality products for the population.

Strengthening food security and regional self-sufficiency:

Rising prices and declining processing profitability:

Rising prices for raw agricultural products are accompanied by a fall in the real value of processed products, which
negatively affects the income of farmers and processors.

 Increase in fish farming production and the need to form a proprietary fishery base:

This reflects the region's growing need to develop aquaculture as a sustainable source of food security and
economic growth. Creating a proprietary production base in the fishery sector will reduce dependence on external
supplies, stabilize production volumes, and ensure product quality control. It also opens opportunities for
introducing modern technologies for breeding, selection, feeding, and monitoring the state of aquatic bioresources.
Developing aquaculture infrastructure will be a factor in attracting investment, expanding entrepreneurial initiatives,
and increasing the region's export potential.
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Scaling up fish feed production:

The growth in fish product production volumes requires the formation of a sustainable feed base. Increasing the
scale of specialized fish feed production is a key condition for increasing the productivity of aquaculture farms and
ensuring industry stability. Developing proprietary feed production allows reducing dependence on imported
components, lowering product costs, and increasing control over feed quality and composition. Furthermore,
introducing modern technologies in feed formulation and production {high-protein mixtures, biological additives,
optimized formulas) helps accelerate fish growth, reduce diseases, and increase process eco-friendliness. This
direction opens new opportunities for developing related industries, stimulating local business, and forming a fully
closed cycle in the region's aquaculture sector.

Strengthening standardization requirements:

Tightening reguirements in the field of standardization is becoming a key factor in improving product quality and
safety. This is driven by growing demands from consumers, partners, and regulators, as well as the need to comply
with international norms to enter foreign markets. Raising the level of standardization involves introducing modern
systems for quality control, certification, traceability, and documentation of production processes. For industry
enterprises, this means the need to modernize equipment, update technological regulations, train personnel, and
transition to more transparent quality management procedures. In the long term, compliance with higher standards
helps build consumer trust, grow product competitiveness, and reduce risks associated with non-compliance with
market and regulatory requirements.

Improving brand quality, advertising, and packaging (trend towards minimalism):

The modern market places higher demands on the visual identity and communication materials of manufacturers.
The trend towards minimalism in branding, advertising, and packaging reflects a desire for simplicity, clarity, and
functionality. Clients increasingly choose products that have a clean, neat design, easily readable information, and
eco-friendly packaging. Improving brand and packaging quality is a strategic tool for building consumer trust,
increasing product recognition, and forming a positive company image. A minimalist approach allows focusing on key
product characteristics, emphasizing quality and naturalness, as well as optimizing costs for packaging materials. For
industry enterprises, implementing such standards means working on updating corporate style, improving the quality
of visual materials, and transitioning to more modern and eco-friendly packaging solutions. This contributes to the
growth of product competitiveness in both domestic and foreign markets.

Trend Clusters of the Atyrau Region Food Industry:

- Personnel-Educational Cluster: Shortage of qualified specialists, decline in training quality, modernization of educational
programs, dual education, and internships.

- Investment-Economic Cluster: Investment attractiveness, state support, tax incentives, infrastructure development,
partnership projects with NCE, banks, and international organizations.

- Consumer and Product Cluster: Growing demand for healthy and functional food, snacks, packaged products, "Made in
Atyrau" brands.

- Technological and Production Cluster: Automation and innovation, ultrafiltration, modern packaging lines, transition from
raw material to processing format, aquaculture, and fish processing.

- Environmental Cluster: Sustainable development, eco-technologies, waste processing, bioenergy, "green" production,
infrastructure modernization.

- Logistics and Export Cluster: Cold chain logistics, modern transport solutions, expansion of export directions, ISO, HACCP,
Halal certification.

- Scientific-Technological Cluster: Food innovation laboratories, startup support, implementation of foodtech solutions.

- Food Security and Economic Cluster: Short supply chains, increasing the share of local products, rising raw material prices,
declining processing profitability, imbalance between demand for specialists and their quantity/quality.
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6.4. THREATS

HR Risks:
Shortage of qualified specialists and declining training quality, mismatch of educational programs with modern
industry requirements; low worker incomes continue to drive labor migration to other industries.
Economic Risks:
Rising raw material prices alongside falling processing profitability, imbalance between demand for specialists and
their quantity/quality.
Infrastructure Limitations:
Shortage of cold chain logistics and warehouse capacities, limited opportunities for modernization and re-
equipment of enterprises.
Regulatory and Market Barriers:

Lack of subsidies and state support for modernization, necessity of product certification for entering export
markets.
Shallowing of the Zhaiyk River and Caspian Sea:
Represents a serious strategic threat to the region, directly affecting ecological stability, agriculture, the fishing
industry, and water supply. Reducing levels of the Zhaiyk River and the Caspian Sea lead to a reduction in aquatic
bioresources, deterioration of spawning conditions, and a decrease in the natural food base, which negatively
affects fishery and aquaculture volumes.
Land Degradation due to Climate Change:
Represents a serious long-term threat to food security and sustainable development of the region. Rising
temperatures, reduced precipitation, frequent droughts, and changing soil structures negatively affect land fertility,
reduce crop yields, and increase costs for maintaining agricultural production.
Non-compliance of Agricultural Products with Established Standards:
Represents a significant threat to the sustainable development of the industry. This problem leads to reduced
product competitiveness, limits opportunities for entering new markets, and increases risks of rejection by partners
and processing enterprises.
Growing Competition and Declining Product Quality:
Intensifying competition in the industry without proper quality control creates a significant threat to the sustainable
development of enterprises. In an effort to reduce costs and retain market position, some manufacturers may cut
spending on raw materials, technologies, and quality control, leading to deteriorating product characteristics and
loss of consumer trust.
Logistical and Infrastructural Threats:
Insufficiently developed transport and processing infrastructure represents a serious threat to the food industry of
the Atyrau Region. Limitations in product transportation and storage lead to increased losses, reduced quality, and a
reduction in available sales markets. This is particularly relevant for perishable products, raw materials for
processing, and export deliveries. A shortage of refrigerated warehouses, modern transport vehicles, and effective
logistics chains limits enterprises' ability to scale production and react quickly to demand changes.
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5. ¢

Development of Human Potential:

Modernization and opening of new educational programs, introduction of dual education and internships, raising
the status of blue-collar professions in the industry.

Investment and State Support:

Creating favorable conditions for investors: tax incentives, partnership with NCE, banks, and international
organizations.

Product and Consumer:

Growing demand for healthy, functional, and convenient food. Opportunity to create local "Made in Atyrau” brands.
Technology and Production:

Automation, innovation, ultrafiltration, modern packaging lines, transition from a raw material to a processing
economy format (milk, meat, fish, grain, melons}, development of aquaculture and fish processing.

Sustainable Development and Eco-technologies:

Implementation of projects for waste processing, water reuse, introduction of bioenergy and "green" technologies
makes the industry more competitive and environmentally safe.

Logistics and Export:

Creation of a network of refrigerated warehouses and transport solutions, expansion of export directions {Caspian
region, Central Asia, Middle East) with international ISO, HACCP, Halal certification.

Scientific-Technological Cooperation:

Food innovation laboratories, support for startups, and implementation of foodtech solutions.

Increasing Food Security and Regional Self-Sufficiency:

Increasing the share of local products and developing short supply chains between agricultural producers and
consumers ensure the stability of the regional food market.

Development of Aquaculture and Fish Processing:

Favorable location in the Ural-Caspian basin opens broad prospects for creating modern fish farms, processing, and
exporting seafood. Production of fish meal, feed, and frozen products can become a driver of regional economic
growth.

Transition to Deep Processing of Agricultural Raw Materials:

Development of enterprises for processing meat, milk, fish, grain, and melon crops with the release of finished and
packaged products increases added value and helps reduce dependence on raw material exports.

Introduction of Automation and Digitalization Technologies:

Use of robotic systems, sensors, artificial intelligence, and foodtech solutions allows increasing productivity,
reducing costs, and improving quality control.

Development of Cold Chain Logistics and Storage Infrastructure:

Creating a network of refrigerated warehouses, transport hubs, and logistics centers will preserve product quality,
reduce losses, and ensure stability of supplies to domestic and foreign markets.

Expansion of Export Directions:

Entering markets of the Caspian region, Central Asia, and the Middle East with product certification according to
international standards (ISO, HACCP, Halal) creates new revenue sources and enhances the region's reputation as an
export hub.

Scientific-Technological Cooperation and Innovation:
Creating food innovation laboratories, startup incubators, and research centers at universities stimulates the
introduction of advanced technologies and new products.

Development of SMEs in Processing and Packaging:

Support for small enterprises engaged in processing agricultural products and producing local brands contributes to
economic diversification and increased employment.

) PPORTUNITIES
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6.5. OPPORTUNITIES

Dredging and Restoration of Water Resources:

Developing dredging works and measures to restore water resources is a strategic direction for ensuring the
sustainable functioning of the food industry and aquaculture in the region, Restoration of water resources
contributes to increasing ecological stability, reduces risks of raw material and product losses, and creates
prerequisites for developing modern water use technologies and effective management of aquatic bioresources.

Production of Cheap Local Feeds:

Growth in the production of inexpensive feeds for animals and fish reflects a desire to reduce production costs and
ensure the availability of a feed base for aquaculture and agriculture. Developing the production of inexpensive but
high-quality feeds creates potential for increasing industry stability, expanding product assortment, and
strengthening competitiveness in domestic and foreign markets.

Subsidies and Concessional Lending:

Developing a system of subsidies and concessional lending is an important tool for state support of the food
industry. These measures stimulate production modemization, the introduction of new technologies, expansion of
raw material processing, and improvement of product quality. For enterprises, this creates opportunities to reduce
the financial burden when investing in equipment, infrastructure construction, and launching innovative projects.
Furthermore, access to concessional financing increases industry competitiveness, helps attract investment, and
stimulates the development of small and medium-sized enterprises.

Promotion of Healthy Eating:

Promoting healthy eating stimulates manufacturers to introduce modern processing technologies, use natural raw
materials, reduce sugar, salt, and preservative content, and develop functional products. For the industry, this opens
opportunities to expand the assortment, enter new market segments, and increase consumer loyalty.

99



6.6. VISION OF THE FUTURE

In the future, the food industry of the Atyrau Region will become an innovative, eco-friendly, and export-
oriented sector of the economy. Highly qualified specialists, trained under modern educational programs with
elements of dual education and internships, fully satisfy the industry's needs. Professions in the food industry
acquire prestige and attractiveness for youth.

Enterprises are equipped with automated and digitalized lines for processing meat, milk, fish, and melon
crops. Foodtech solutions, ultrafiltration, and innovative packaging technologies are actively implemented.
Aquaculture and fish processing are developed, along with the production of frozen and packaged products with
high added value.

Eco-friendliness and sustainable development become the key principles of the industry's operation. Waste is
processed, water is reused, and bioenergy and "green" production processes are introduced. This ensures a minimal
ecological footprint and high efficiency.

The share of local products in retail and public procurement exceeds 70-80%, and short supply chains directly
link agricultural producers and consumers, ensuring freshness and availability of products. Consumers have a wide
choice of healthy, functional, and convenient feod, including snacks, semi-finished products, organic, and farm
products. Local "Made in Atyrau” brands are in demand in domestic and foreign markets.

A network of modern refrigerated warehouses and logistics centers is developed, ensuring product
preservation and timely delivery. Export activity is actively conducted to markets in the Caspian region, Central Asia,
and the Middle East, complying with international ISO, HACCP, and Halal standards.

Scientific-technological cooperation between universities, research institutes, and enterprises accelerates the
introduction of innovations. Food innovation laboratories, support for startups, and digital solutions increase
production efficiency and product competitiveness.

Economic stability is ensured by balanced prices for raw materials and processed products, infrastructure
development, and investment support. The regional food industry becomes stable, highly profitable, and capable of
competing in national and international markets.

100



6.7. NEW PROFESSIONS

New professions In the food Industry are driven by trends In digitalz=tion, avtomation, growing demand for
functional food, and the need to comply with Interrertioral standands and emvironmental requimments.

1, TECHH OLDGIST OF FUMCTIONAL AND HEALTHY PRODUCTS ) r‘
=
Time Horkeom: In the nest 1-3 ysan -
Description: Development and production of functional, omanlc, and é-“ﬁ'
= E : .

corvenlent food provhucts, Including snacks and semHinkshed products.

Neomswry Skl Food production technology, blochemistry HACCP quality ~ ‘
standards, recipe developrment, and Innovation

%;,'-.- I, ENGINEER FOR AUTOMATION AND DHOTIALIEATION OF FOOD
4'1'LL i T Tines Horkzom: In the next 1-3 years
T R Description: Implermentation and operrtion of autormarted lines, digital control

wystens, and foodtech technologles.

Necwsary Sl ; Autornation (PLE, SCADA], Industrial robotics, digitsl twins,
ogpd pment diagnostics

9, IV SPECIALIST {DATA ENGINEER]
Timee Horkzom: In the next 1—3 years Q

3
Description: Engaged In analyring data struchure, developing storage schemes %: 3 .
and daia arganization, and snsuring data aallabiity thmugh dighal systems. %. ra =
Designs axd optimizes databases, develom sffectve solutions for processing > J
and sorfng ges volumes of Irformation. 3 J

Necwswry Skl Databases, Big Data, data snalytics, programming (Pythan,

SCL), clata storage spstems. hh‘

- o i, ROBOTICS SYSTEMS DESHGIN ENGINEER
" ﬂ:_[ Tinee Horkzom: I the next 1-3 years
¥ Descriptions Design, creatian, and Implementation of rabotic and automated
Lol wysterns, development of concepts and techncal solutions for new mbots and

e & Irrted Wit mmchanisms.

: %,. Mecemwy Skl Technkal knowledge, programming. sstems thinking,
i robotics, systemns integratian,




6.7. NEW PROFESSIONS

& INDUSTRIAL CYRESECIURITY SFECIALIST
Tima Horkzom: In the nest 1-3 ysarn

Desription: Ensures protection of dightal abjects, Industrial sstems, &
and cvporsle nebtworks from oybertiades montiors and analyees s
nebwork acthvity.

Necemwy Skl Cybersecrity nebwork  technologies, threat
monktoring, Incident respanss, probection of Industrial systems,

Tirme Horkeom: [0 the nest 1-3 years

Description: Management and contrd of dightal and artormeted production
systemns, setup, [aunch, and monttaring of equipment. Participates in creating
Jipital twins and managing digital chjects.

Necwswry Skille: Working with digial control spstems, eqdpment moniorng,
digttal twins, baslc programming.

7. ENOINEER N ECO-TECHNOLDOES AND SUSTAINABLE

FRODUCTION =
Time Horkeom: In the next 1-3 ysan : ;
Description: Wasts procassing, water muse, bioensmy. Implementation of 4_;&_'.- i
"preen” production processas. i-lﬁ:@‘
Necwswy Sz Erwimrmental management, receding. 150 14001,

approaches.
| ¥ BOTECHNOLDSIST I AQUADLRTURE AND FSH PROCESSING
-~ _; Time Hortzam: In the next 1-3 years
% = Descriptions Fish breeding, production of feed, frazen, and packaged senfood
preshucts constdering snvironmental and export Sandaerds.
Necwsary Skille: Blotechnclogy, sanftary standands, aguacuttume management.

F..

#. EXPERT N LOGE TS AND ROOD EXPORT
¥

Time Horkzom: In the next 1-3 yearn
_—

Dewcription: Marmpement of ool chain logistics, supply chains, and separts In i ¥ el
compRance with 50, HACCE, and Halal. %“L U

Necwrry Skl Logistios, cortification. Inbemational standarcs, moport
regulation,




6.7. NEW PROFESSIONS

15, MANASER OF FOOOTECH AND REBD SCLLITHNS . 1
Time Horkeom: In the next 1-3 ysan Jx

g &
Destription: Research, starbup development, and implementation of Innovathe ;’" o
technological solutions In the food Industry. ¥
Necwssary Sidile: Project management, Innovation management, foadisch, marieting, -3
11, PACHAGING AND PRESERVATION DEFGN ENGINEER
e A Time Horkzan: In the newt 1-3 years
- \ = Description: Develapment of Innovative and soo-friend iy packaging. Incuding
|' ; bindegradable and multfunctional types of packaging to extend shalf ke,
ﬁ‘ Heomswry Sdils: : Materaks science, snginesring deslgn, 30 modeling.

12, EQUAPMENT REPAIR MASTER {TECHNICAL MAINTENANCE)
Time Horkeom: In the net 1-3 ysarn

Deription: Spechilist engaged In diagnost’cs, mepak and  technical
maimenance of machines and squipment In the food Industry,

Neowewry Skils: Technical sidlis, slectromechanics and safiety, orgenieational
skills,




6.8. TRANSFORMING PROFESSIONS

1. FO0D PRODUCTION TECHNOLDGEST - TECHMNOLOGST OF RRNCTIOMAL

Transformation Horton: In the net 1-3 years. it G

Remson lor Clanges Growing demand for heslthy and functiomal food and the
noed to develop wise-addad products,

New Skits Requined: Development of funchoral products, oganic products,
healkiy sating, Innovatie necipes,

I, FOOD SAFETY SFECLALIST = DHENTAL CHUALITY MAMAGER
E Transformation Hertaon: In the net 1-3 years,
L = Remson for Chenge: Modemization of appmaches to ensuring food srfety

pre
|

) s through the Imtroduction of advanced digitsl technalogies. Includes the uss of

ﬁp big data anstytics antormimsd monttoring =sterns, and  blodechain
technologies.

.- MWew 5kifls Fequired: Big data ansiytics, artomated monitoring systems,

biockchain technologies, dighal quality control platiorme.

3. MECHANICAL ENGINEER -+ ENGENEER FOR ALITORATEON AND
CHETTALIZATION OF PRODUCTION

Transformation Hearlmon: In the neet 1-3 years,

Reason for Changes Avtomation and digitalization of preduction, requiring
mechanical enginesrs 1o have skdiis In working with automated Ines and
foadtech solutions.

New Skl Requined: Automation {PLC, SCADA), dighal control systems,
foodiech solutions, IT integration.

d. ENVIRONMENTAL WINSPECTOR - SPECIALIST W SUSTAINABLE AMND

“EREEN" TECHNOLDS|ES
Transformation Herdson: In the neet 1-3 years,

bioenemy

bicenemgy, E5G standands, green technologles.

Feson for Chonge Growing mequirements for  ecc-ffendiness,
implementation of sstanable producton praciices, wasts processTng.

New Skile Requiek Sustainable poduction praciices, waste processTng.



6.8. TRANSFORMING PROFESSIONS

5. LOGESTICAN =» SPECLALIST IN QDLD CHAIN LOGISTICS AND SUFPLY CHAIN
WUANAGENMENT

Transformation Horl=on: In the neet 1-3 years.

Remson for Change: Ragquirements for the prassnvation of perismble products e
and =mports, necessity of (mmdudng modsm transport solutfons and . ,
managing intermatianal chains. % |

Narwr Shilts Required: Cold chain logistics, intemational standards {150, HACCR : -
Halal}, sxport supply managememt, modem transport sohutdons.

. B ASH MOCESOR - SIOTECHNOLOGIST N ADUADLETIURE AND FISH
= lC PROCESSING

@I vy Transformation Hortson: in the ned 1-3 years.

: B & =
.-..¥5|4.!'

Remson for Changs: Developrment of aguacudture and fish procassing In the
region, requiing specialisty with knowledge In managing medemn farms and
fed devslopment.

New 5kile Requird: Bloechnology aguacuiture management, feed

7. MARKETER -» SPECIALIST W PROMOTION OF HEALTHY AMND
FUNCTIONAL FOOD

Transformation Horl=on: In the neet 1-3 years.

develapment, ernirenmental and swport standands.

02>
Remson for Changs: Growing demand for heakthy eating funchional
products, and the need te promate local brands.

: -
L -
%dfﬁ
MNew Sidis Fequired: Promation of local brands, demand anaksk for
functional products, export mareting, dighal mareting. ey

& LABORATORY CHENEST, MICROBIOLOGET - AUTDMATED LABORATORY

DFERATOR [LAB TECH AMALYST)
Transformation Herdson: In the neet 1-3 years,

Femson lor Changes Automation and digitalization of boratory processes,
requiring skdlls In weorldng with avtomatic anahyzers and dighad platformmes

New Skdle Required: Automatic anaheers, obotic sample prepartion
wysterns, digftal monkoring platfiorms, deta analytcs.



6.8. TRANSFORMING PROFESSIONS

§. RESEARCHER = RESEARCHER IN FOCDTECH AND TECHNOLOGRCAL
BHRERAR R

Transformation Heovl=on: In the nmet 3-5 years.

Resson for Change: Growing imierest In foodisch, hborstory msearch,
develapment of imoathe products, and work with sarups.

New Skile Regquineh Foodiech technologies, innovative products, working
with startups; [abortary Innovations.

10, PROCUCTEN MANAGER -+ MANAGER OF FOOD SECURITY AND
TR P TR ARRITY

Transformation Heovl=on: In the nme 3-5 years.

Feason for Change: Increesed requirements for faod security, management of
short supply chalins, and the need to mankor prives and profitablity.

New Sidlls Required: Supply chaln mampement, food sscurky, price and
profiabllity monttoring, regional sconormy.



6.9. DISAPPEARING PROFESSIONS

In the food industry, 12 traditional professions will disappear in the next 3-5 years due to automation of production
processes and displacement of manual labor.

1. MANUAL PROCESSING LINE OPERATOR

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Automation of production processes and introduction of modern automated lines.

2. CLASSIC TECHNOLOGIST WITHOUT FOODTECH KNOWLEDGE

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: The healthy food and innovative product market requires new competencies, and such
technologists do not use digital control systems or functional products.

3. MANUAL PRODUCT PACKER

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Replacement by automated packaging lines, ultrafiltration, and robotic solutions.

4. UNSKILLED LABORERS IN RAW MATERIAL PRODUCTION (RAW MATERIAL ECONOMY FORMAT)

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: The industry's transition to a deep processing format and the production of semi-
finished and packaged preducts.

5. CLASSIC LOGISTICIAN WITHOUT COLD CHAIN AND SUPPLY CHAIN MANAGEMENT SKILLS

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Necessity to ensure product preservation (cold chain logistics), compliance with
international standards and export requirements.

6. ENVIRONMENTAL INSPECTOR WITHOUT SUSTAINABLE DEVELOPMENT AND ECO-TECH SKILLS

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Growing requirements for sustainable development; such specialists are not involved in
waste processing, bioenergy, or the implementation of "green" technologies.

7. TRADITIONAL MARKETER WITHOUT SPECIALIZATION IN FUNCTIONAL PRODUCTS AND EXPORT

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Marketers working only with mass or local products without a focus on healthy eating,
functional products, and export markets are becoming less in demand.
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6.9. DISAPPEARING PROFESSIONS

8. SORTER

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Automation of sorting processes and reduced need for manual labor.

9. LOADER/MOVER

Disappearance Horizon: In the next 3-5 years.
Reason for Disappearance: Development of logistics technologies, robotic systems, and automatic conveyors.

10. BAKER

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Development of new technologies, the need for more specialized knowledge, and
professionalization of production processes in the baking industry.

11. COSTING TECHNOLOGIST

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Automation of costing technologist functions, shifting requirements towards analytics
and digital tools.

12. CONFECTIONER-DECORATOR

Disappearance Horizon: In the next 3-5 years.

Reason for Disappearance: Automation and use of modern decorating technologies replacing manual artistic work
in mass production.

108



6.10. CRITICALLY SCARCE PROFESSIONS

The education system of the Atyrau Region demonstrates a critical gap between industry needs and the supply of
specialists: 86% of necessary educational programs are missing.

TECHNOLOGIST OF FUNCTIONAL AND HEALTHY PRODUCTS

Reason for Bemand* Digltal transformaﬁan of &nterpnses and md" ction of manual labor share. Specialized

l@eys{ﬁlls. Autematzan (PLQ SCADA;, industrial mbaﬁes, d]gntal twfns, eqmpmem diagmstres

BIOTECHNOLOGIST IN AQUACULTURE AND FISH PROCESSING

EXPERT IN LOGISTICS AND FOOD EXPORT (COLD CHAIN SPECIALIST)

ENGINEER IN ECO-TECHNOLOGIES AND SUSTAINABLE PRODUCTION /
ENVIRONMENTAL AUDITOR
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6.10. CRITICALLY SCARCE PROFESSIONS

MID-LEVEL ENGINEERING AND TECHNICAL PERSONNEL
(FOREMEN/MASTERS, OPERATORS, TECHNICIAN-TECHNOLOGISTS)

MANAGER FOR DEEP PROCESSING OF RAW MATERIALS




7. FUTURE OF THE IT INDUSTRY
AND DIGITALIZATION OF THE
ATYRAU REGION




7.1. Expert Opinions

FUTURE OF THE IT INDUSTRY AND
DIGITALIZATION OF THE ATYRAU REGION

What are the main factors determining the process of socio-
economic development in your region that you can name?

The modern socio-economic development of the Atyrau region can
be characterized as dynamic. The region remains a vital center of the oil and
gas industry, which ensures stable economic growth. Simultaneously,
infrastructure, education, and healthcare are developing, and small and
medium-sized businesses are being supported. However, challenges remain
regarding dependence on the oll sector, environmental safety, and the need
for further modernization of industry and social infrastructure.

What are the most promising areas of activity, work options, and
future development that you can name which need to be developed in
your region?

The IT sphere, engineering specialties, services, and artisan
production are promising. These areas possess high growth potential and
create new jobs, forming the basis for economic diversification and reducing
dependence on the raw materials sector. It is also important to develop
educational projects and startups, which creates an innovative ecosystem in
the region.

What actual problems in workforce supply are observed in the
industry where you work?

In the IT sphere today, there is an acute shortage of university
lecturers. Highly qualified specialists often prefer to work in private
companies with higher salaries and dynamic projects rather than in the
academic environment. At the same time, universities are actively
developing practical directions: hackathons, student projects, startup
initiatives, and international sports programming competitions are held to
help students acquire relevant skills.

What directions for transformation in the professional training
system could you propose?

If | had one wish, | would direct it towards eliminating the gap
between the educational system and real industry needs. This would allow
for the creation of a system where every graduate is ready for real
professional challenges, knows how to work with modern technologies, and
actively participates in innovative projects.

Imagine you have one wish that will be used. For which problem in
the educational sphere would you decide to use this wish?

If | had one wish, | would direct it towards eliminating the gap
between the educational system and real industry needs. Currently, there is
a lack of practice-oriented knowledge and skills required by modern
specialists. My wish would allow for the creation of an educational system
where every graduate is ready for real professional challenges, knows how
to work with modern technologies, and actively participates in innovative
projects.
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7.1. Expert Opinions

FUTURE OF THE IT INDUSTRY AND
DIGITALIZATION OF THE ATYRAU REGION

In your opinion, what threats exist that the leadership of your
region will need to eliminate in a imely manner in the near future?

Possible threats requiring a timely response include fluctuations in
global energy markets, as the region is actively tied to the oil and gas
industry. A threat is posed by the increased load on infrastructure caused by
rapid industrial development and population growth. With the development
of digitalization, the need to protect information systems and increase the
technological resilience of key enterprises and government services
{technological challenges and digital security) increases. It is also important
to prevent a deficit of qualified personnel and environmental risks during
active industrial growth.

What promising professions, specialties, and qualifications that are
in demand in your region right now can you list?

Promising and in-demand professions in the oil refining industry
include: Qil Refining Technologist / Oil & Gas Technologist; Engineering
{(design engineers, constructors); Automation and I[&C Specialists (PLC
programmers, SCADA specialists); IT specialists (developers, data engineers);
Sustainable Development and "Green" Energy Specialists (ESG, ecologists);
Robotics Engineers; and MRO Specialists {Maintenance, Repair, and
Operations}.

What directions for transformation in the professional training
system could you propose?

It is necessary to transform the personnel training system by focusing
efforts on the following:

= Strengthening practice-criented training: Increasing practical skills
on real equipment or simulators, including digital twins of units.

¢ Digitalization and education: Using online courses, interactive
platforms, and distance learning systems to master new technologies.

s Mentorship and internships: Creating a system of mentors from
among experienced specialists.

» Systematic professional development: Regular training on new
standards, technologies, and safety requirements.

» Cooperation with educational institutions: Developing partnerships
for the joint creation of training programs.

s Development of new competencies: Introducing skills in working
with automated systems, data analytics, digital tools, and environmental
standards.

GILAZHOV MEIRBEK

FARABIEVICH

Head of Deep Qil Refining Production,
"ANPZ" LLP




7.1. Expert Opinions

FUTURE OF THE IT INDUSTRY AND
DIGITALIZATION OF THE ATYRAU REGION

In your opinion, in which industry of your region are business
organizations developing most intensively and increasing in number?

Small and medium-sized businesses are growing most actively,
especially in the service sector, construction, and artisan production. These
directions possess flexibility and a low entry barrier, making them a natural
driver of employment and development. Small business adapts fastest to
changes and forms a sustainable economy, creating new jobs.

What factors influencing the development of your professional
industry can you name?

In the oil and gas sector, key factors remain the investment climate,
labor market transformation, and requirements for local content. Digital
platforms—SAP, Microsoft 365, and others—are becoming the basis for
increasing productivity and process integration. Investor confidence and the
quality of dialogue with the state determine the long-term sustainability of
the industry. The new generation of employees demands flexibility and
modern working conditions, which forms a new model of human capital
management.

Identify the key moments and potential opportunities that should
be bet on for the development of your region

For the development of the Atyrau region, key is the transition from a
raw material economic model to a diversified one, in which digital
technologies, education, and small business play a leading role. Developing
human capital and digital competencies, including forming an IT education
ecosystem and training specialists in programming, data analysis, and
cybersecurity, will allow for integration into global technological chains and
ensure international competitiveness. No less significant is support for small
and medium-sized businesses capable of adapting quickly, creating new
niches, and reducing the regional economy's dependence on fluctuations in
global oil prices. The third key moment is the modernization of transport,
utility, and digital infrastructure, including the creation of logistics hubs and
data centers, which requires a combination of state programs and private
initiatives. Finally, the region must bet on environmental sustainability and
international cooperation, solving problems of the Caspian Sea's shallowing
and implementing environmental standards, which will increase its
attractiveness for investors. Thus, the strategic resilience of the Atyrau region
is ensured by the development of digital competencies, SME support,
infrastructure modernization, and environmental sustainability.

Determine an approximate forecast of the state of your region if
current trends continue over a horizon of 5-10 years.

If current trends continue, the region will remain a strategic center of
the oil and gas and chemical industries but will face challenges of
diversification and ecology. At the same time, the development of IT
education and digital technologies will help mitigate these risks. In 5-10
years, Atyrau could become a center of digital competencies and innovation,
which will require systemic work and strategic planning.
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7.1. Expert Opinions

FUTURE OF THE IT INDUSTRY AND
DIGITALIZATION OF THE ATYRAU REGION

What are the main factors determining the process of socio-
economic development in your region that you can name?

The main driver of development remains the Oil & Gas industry.
Projects such as Tengiz and Kashagan form the region's economy.
Additionally, the region Is located strategically advantageously: proximity to
Russia and access to the Caspian Sea open opportunities for logistics.
Population growth is also important, as specialists arrive in the region,
services develop, and new businesses appear.

Name the negative trends in the development of your region.

The first trend is high dependence on oil. The second is the high cost
of living; Atyrau remains one of the most expensive cities in the country. The
third is the ecological situation: the Ural delta is shallowing, the Caspian is
receding, and the river is silting up, causing the river port to be virtually non-
operational. And the fourth is a personnel deficit, especially of technical
specialists.

What knowledge, abilities, and skills are relevant and in demand
today in your region?

Today, digital competencies, engineering knowledge, and project
management skills are most in demand. The ability to work with data,
analytics, and cloud platforms is gaining increasing importance. Knowledge
of the English language and the ability to integrate into international projects
are becoming critical. Soft skills are valued—the ability to work in a team,
communicate, adapt to changes, and demonstrate leadership qualities.

What key trends and technologies of the future do you observe at
this time in your region?

Active Implementation of automation at oilfields is observed in the
region. Companies are updating IT infrastructure and implementing
monitoring and data protection systems. Demand for cybersecurity
specialists is also growing. Meanwhile, development in logistics has stalled
due to problems with the river port.

In which industry of your region are problems with workforce
supply felt most acutely?

The greatest personnel deficit is felt among automation engineers,
electricians, and mechanics. There is also a critical shortage of IT specialists
{especially network engineers and security experts) and qualified workers
{welders, assemblers). A shortage of project managers is felt.

IMANGALI KUANYSH
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7.1. Expert Opinions

FUTURE OF THE IT INDUSTRY AND
DIGITALIZATION OF THE ATYRAU REGION

List the strengths of your region at the modem stage

The main strength of the region in the context of digitalization is the
presence of large industrial clients who need modern IT solutions, which
forms a stable market for developers and service companies. Atyrau Hub
acts as a key concentration point for the technological community, hosting
hackathons and programs that give youth practical skills in programming,
development, Al, and IT entrepreneurship.

In your opinion, which professional knowledge, abilities, and skills
do modern college and university educational programs form
insufficiently?

Skills in working with Linux, networks, containerization, cloud
platforms, and CI/CD are insufficiently developed. Practical courses on
cybersecurity, data analysis and visualization, loT, and industrial digital
systems are poorly represented. There is also a lack of systemic work with
technical English, without which it is difficult to grow in the IT sphere.

What promising professions, specialties, and qualifications that are
in demand in your region right now can you list?

The following IT professions are promising and already in demand: IT
Support and Helpdesk, System and Network Engineer, Cybersecurity
Engineer, loT Engineer, Data Analyst and Engineer, DevOps Engineer,
Software Developer, Artificial Intelligence Specialist. Separately, there is a
growing request for specialists in the integration and maintenance of smart
devices and digital access systems.

What factors influencing the development of your professional
industry can you name?

Three key factors influence IT development in the region: the
industry's request for digitalization {creating demand for specialists), state
policy on developing technoparks and hubs, and the presence of local
educational programs in IT directions. Atyrau Hub plays the role of a link
between business, startups, and educational organizations.

What actual trends and technologies of the future do you observe
in the world?

From an IT perspective, actual global trends are primarily artificial
intelligence, big data, the Internet of Things, cloud technologies, and
cybersecurity. More and more processes in the world are being automated,
and decisions are made based on data analytics. Digital platforms are
becoming the basis for interaction between business and clients. These
trends determine requirements for specialist competencies and form new
professions.
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Digitalization and the development of the IT industry in the Atyrau region are becoming critical elements of
economic modernization. Despite the dominance of the oil and gas industry, digital technologies are gradually taking
a key role in increasing productivity, improving management, and ensuring environmental and industrial safety.
However, the process of digital transformation is accompanied by a number of significant challenges.

One of the main problems remains the shortage of qualified IT specialists. The region feels a deficit of
personnel in the fields of cybersecurity, data analysis, Al development, industrial automation, and corporate system
support. The limited number of educational programs and the migration of specialists to more attractive markets
exacerbate this gap. The mismatch between the needs of oil and gas enterprises and the capabilities of the current
personnel training system is particularly noticeable.

In addition to the personnel issue, the region faces infrastructural limitations. Despite the development of
internet networks and the appearance of data centers, access to high-speed internet remains unstable in a number
of districts. This hampers the implementation of online services, cloud solutions, loT systems, and predictive
analytics tools. Many problems also exist in the corporate sector—outdated equipment, weak cyber protection, lack
of digital standards, and insufficient system integration.

Nevertheless, digitalization opens up significant opportunities for the region. Oil and gas companies are
actively implementing digital twin technologies, robotization, environmental monitoring systems, unmanned
solutions, and analytical platforms. These initiatives allow for increased production safety, reduced costs, and an
improved environmental situation. Parallel to this, the Smart City direction is developing: transport monitoring,
digitalization of utility services, environmental sensors, and automation of urban process management.

Digital transformation stimulates the emergence of new professions: specialists in digital ecology, robotization,
VR simulators, ESG analytics, predictive equipment maintenance, Smart City engineers, etc. This creates new jobs
and expands opportunities for youth in the region.

In the future, digitalization could become one of the key factors in the economic diversification of the Atyrau
region, reducing its dependence on oil and gas. Provided that educational programs are developed, infrastructure is
modernized, and IT business is supported, the region can create a fully-fledged IT cluster and increase its
competitiveness at the national level.

Thus, despite existing difficulties, the digital sector of the Atyrau region possesses significant potential. With
competent state and corporate policy, it is capable of becoming a driver of innovation, sustainable development,
and improved quality of life for the population.
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m Increase in population's digital data

The growth in the amount of personal data in digital systems intensifies the need for protection and regulation of information storage. This
creates risks of leaks and requires the implementation of stricter cybersecurity standards.

| Increase in digttal bullying

The expansioh of online communications leads to a growth in negative manifestations on the network, including threats and pressure on
users. This requires the development of digital culture, preventive programs, and cybersecurity measures to protect youth.

Increase in the Al industry

The active implementation of artificial intelligence leads to the transformation of production processes, automation, and the emergence of
new jobs. At the same time, the need for specialists in data, model training, and Al solution implementation grows.

Increase in the population's fear of using digital technologies

Part of the opulation fears technologies due to a lack of knowledge, cyber threats, and distrust of digital services. This slows down the
implementation of e-gov solutions and requires an increase in digital literacy.

~ Increase in the diversification of online courses {micro-qualifications)

More short eucational programs are appearing, allowing for the rapid acquisition of new skills. This intensifies competition in the labor
market and helps people adapt quickly to the requirements of the digital economy.

| Increase in the use of VR technologies and virtual enterprise tours

VRis becomig a tool for training, industrial safety, and career guidance, allowing real processes to be simulated without risk. This improves
the quality of personnel training for industry and education.

7/ (1= [ Increase in demand for loT technologies and infrastructure
Enterprises are increasingly implementing sensors, automation, and monitoring systems to increase efficiency. This contributes to the
development of smart infrastructure and requires the scaling of communication networks.
=11 1| Growth in demand for digital business management platforms

Companies are switching to automated accounting systems, CRM, and ERP to optimize processes. This increases management transparency
and reduces operational costs.

m Increase in the number of mobile apps in trade and marketing

Businesses are actively using apps for sales, delivery, and communication with clients. This intensifies competition in the e-commerce
sphere and increases the need for mobile developers.

Increase in the use of digital medicine and medical services

Online consultations, telemedicine, and digital patient records are becoming more common. This increases the availability of medical
services and reduces the load on regional clinics.

Increase in cyberattacks and data leaks

The growth of digitalization leads to an increase in attempts at hacking, phishing, and penetration into corporate systems. This requires
strengthening the protection of critical infrastructure and training cybersecurity specialists.

Increase in demand for green technologies

Companies strive to reduce their carbon footprint by implementing more eco-friendly IT solutions and energy-saving technologies. This
stimulates the development of new digital tools for resource monitoring and management.

| Increase in demand for remote work

Employers are increasingly adopting hybrid and remote formats to attract workers from outside the region. This increases the need for
digital platforms, communication services, and secure communication channels.
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Clusters of trends:

- Technological Cluster: Artificial intelligence and industrial automation, Development of loT infrastructure and sensors
for "Smart City", Expansion of VR/AR technologies for training and operational safety.

- Ecological Cluster: Digital environmental monitoring {air, water, soil), Growth in demand for green and energy-efficient
digital technologies, Use of loT and analytics to prevent environmental risks.

- Social and Economic Cluster: Growth of population's digital data and intensification of cyber risks, Increase in remote
employment and need for digital skills, Diversification of online learning and expansion of micro-qualifications.

7.4. THREATS

1. Growth of cyberattacks and data leaks

The increase in digital data intensifies risks of hacking, phishing, and leaks threatening government bodies, oil
& gas, and the population.

2. Deficit of qualified IT staff

The region cannot keep pace with the need for specialists in Al, loT, cybersecurity, and data analysis, which
slows down digitalization.

3. Distrust and low digital literacy of the population

Part of the residents are afraid to use online services, which limits the growth of digital services and e-gov.

4. Outdated infrastructure and lack of modern equipment

Weak internet coverage, lack of climate-resilient devices, and limited data center capacities create risks of
failures.

5. Social digital risks: bullying, fraud, psychological pressure

The growth of online activity intensifies threats for teenagers, vulnerable groups, and social network users.

7.5. OPPORTUNITIES

1. Formation of a regional IT cluster and proprietary digital solutions

Growth in demand for Al, loT, and digital platforms stimulates the development of startups, hubs, and local
developers.

2. Development of digital security systems and creation of SOC centers

Rising threats create demand for cyber specialists, anti-fraud solutions, and monitoring of critical
infrastructure.

3. Digitalization of medicine and expansion of telemedicine services

Increases the availability of medical assistance, especially in remote districts of the Atyrau region.

4, Implementation of Smart City and digital industry (loT, digital twins, robotization)

Increases safety, reduces costs, and makes urban infrastructure more resilient and efficient.

5. Expansion of micro-qualifications, online education, and VR simulators

Allows for the rapid preparation of in-demand personnel for cil & gas, industry, and IT, reducing the personnel
deficit.

Future of digitalization in the Atyrau region: resilience, security, and technological growth
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7.6. VISION OF THE FUTURE

The future of digitalization in the Atyrau region is formed around the deep implementation of artificial
intelligence, total cybersecurity, and the transition to fully electronic interaction between the population, business,
and the state. In this future, the region becomes one of the country's digital leaders, where most processes are
automated, and decisions are made based on data analysis and predictive models. Artificial intelligence ensures
protection against the majority of cyber threats, preventing up to 95% of attacks and making the digital
environment significantly safer for every user.

One of the key changes will be the high digital literacy of the population. Residents of the region will
confidently use electronic services, and cases of cyber fraud will decrease thanks to mass educational work,
automated protection systems, and embedded digital ethics. Online services will become completely transparent,
high-quality, and accessible: residents will be able to verify the authenticity of goods via AR/VR technologies,
process documents remotely, and receive services without unnecessary visits to organizations. All professions not
requiring physical presence will gradually transition to hybrid or fully remote formats, making work processes more
flexible and convenient.

A central role in the future will be played by digital data and information storage infrastructure, All confidential
data of the population, business, and government bodies will be stored in protected domestic data centers,
ensuring a high level of security and autonomy from external threats. Medical infrastructure will be fully integrated
with loT and bio-data: sensors, detectors, and wearable devices will automatically collect health indicators, form
primary conclusions, and direct patients to the necessary specialist, who will already see the picture online and
prescribe treatment.

The environmental component will also improve significantly thanks to digital technologies, Waste recycling
plants and smart recycling sorting systems will reduce landfill volumes, and the transition to alternative energy
sources will reduce the load on the environment. High-hazard production facilities will be fully equipped with
contactless loT surveillance—drones, sensors, Wi-Fi detectors—which will minimize risks for employees and ensure
continuous control over the condition of equipment and processes.

Furthermore, a single digital platform will appear in Kazakhstan allowing for the acquisition of all types of
documents, certifications, and confirmations of competencies recognized by international standards. This will allow
any resident of the region to easily confirm their skills and get hired by world-class companies. The educational
system will be closely linked with digital technologies: AR/VR tours of enterprises, production operation simulators,
and flexible online courses will help youth quickly adapt to new market requirements and form relevant, practical
skills.
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7.7. NEW PROFESSIONS

New professions in the sphem of IT and digialization are emerging under the influence of total digital
tremsformation of the sconomy, growth of the Al Industry iIncrease In oyberattacks, and the necessity of

Implementing Smart Cty solutions.
1. Al CYBERSECURITY ENGINEER
Hortzon of appearance: In the nmet 1-3 years

Description: Develops and manages Al algorithms to protect nebworks, data,
and gealinformation systems.

Necwswry skils: Managernert of Al algorithms; Protection of netwarks, data,
and geainformation systems.

. [T ARCHITECTY
Horl=on of appesarance: in the nemet 1-3 years

Description: Designs the archivechurs of squipment, softwars, networks,
clouds, and securfty systens of an organkstion In the contmet of the digltal
trarsformation of the scanamy.

Necewry skl Designing equipment, software, networks, cdouds, and
ancurfty systems.

2. INDHSTRLAL DRSMTAL SECURITY ARCHITECT
Horlzon of appaarance: In the nexdt 1-3 years

Description: Creates defense strategles for industrial ssbemns, SCADA, and T
Infrastruciturs, which |5 oital for protecting oritical Infrastructure.

Necwmy kil Creation of defense strategles Protection of Industrial

systerns, SCADA, and kaT infrastructure.
. Al RADDEL TRAINING SPECIALIST
2 DE Horzon of appsarance: in the next 1-3 years
' Description: Prepares data, trains, and tests Al modeds for indusirisl and

b J E{__ = i service tasks, incliding fomecasting In the oll and gas Inchetry.

3 be Necwmswry sidls: Data preparation; Training and testing Al models; Working
with Al models for iIndustrial and service tasks.



7.7. NEW PROFESSIONS

5. Al FROMPT ENGINEER
Horlzon of appearance: In the nmct 1-3 years

Description: Farmulaies preckse querdes to Al mpdsls to obtaTn aptimal
resuts and iIncrease efficlency.

Necwsary shile: Working with Al models; Farmulsting preciss queries
o oirtain optimal rasuts,

F 3 Horizon of appearance: In the next 1-3 years
o ow Demription: Implements software solstions and configres Imemcton
4 batween new and mdsting corporate systemns.
! 3 Mecwswy shile: Software Implementation; Configuring system imteraction
between new and sdsting systems.

7. CYBER FORENSCS SPECALST
Horlon of appearance: In the ned 1-3 years

Description: Kerrtifies cightal crimes and fraud, develops algorithms far their
prevention.

Necssswry sl idenitfication of digital crimes; Development of algorfthms for
frauxd prevention,

. ECUIPMIENT PREDICTIVE AMALYTICS SPECIALRT
Horlzon of appsarance: In the next 1-3 years

w : Description: Anstyzes equipment daia and precicts possible maunctions to
b ‘ﬁﬁ
.-

prevent dowartime at Indusirial facdities.

Neomsary shils: Anakmes equipment data and predicts possible matfunctions
o prevert dowiime at Industrial facTtes.,

§. DIGATAL TWIN OPERATOR
Horlzon of appearance: In the ned 1-3 years - —
Description: Managss digital modelds of oljects and processes for forscasting E- i
and aptimizing preduction, which b actively applied In the ol and gas Inchastiry. -

Necwsary skl Management of digital models; Farecasting and optimiztion
of production,




7.7. NEW PROFESSIONS

10, KOT S0FTWARE DEVELDIMWENT ERGIMNEER
Horl=on of appearance: in the neet 1-3 years -

Description: Develops softwam for managing and integrating kT equipment and . !
sansors o Inchestrial and urban systems. ¥

Necwswy sills Software dewslopment Systern Inbegration; Management and "'J
Imtegration of loT equipment.

.l:.ﬂ. J-_.-L- E- -.-1."

11, ARSYVR DEVELDPER
Horlzon of appesarance: in the nedt 1-3 years

Description: Creates software and hamhware for augmermt=d and virtual reslity;
Inchuding VR simulstors for harardous industries.

Necssswy shill: ARAR software; Crestion of software and hardware for
aupgmerted and virtusl realiy

12, SPEOALIST IN DEVELOPING WR SHWULATORS FOR HAZARDDLUS
B TEED

Horlzon of appearance: in the next 1-3 years

Description: Models smerpency situstions and creates VR simubxion for
training parsannd In mzardous industrTees,

Necssswy sidfs: YR smudation; Modeling of acddents; Creatbon of VR
simulstors for persennel training.

1T BDUSTRLAL PROCESS RO ETEEETON ENGRNEER
Hort=on of appesarance: In the next 1-3 years
Description: Designs and Implements industrial robots and automated Bnes In

_ @’ Incustry:
\ ' Mecmsary skils: Design and implementation of robots; implementation of
Incustrial robots and autometed Mnes.

14, SMART CITY SYSTEMS IMPLEMENTATION ENGINEER

Horlzon of appesarance: In the ned 1-3 years "
Description: Dewelops and Implements digital saltons for  urban Ll -:Ia
managemert and Infrastrucium within the fmmework of Smart CHy ﬁ

develapment. .

AT £
Mecwsmy skils Development and Implementation of dighel sokitions; i‘ﬂx‘ii
i3

implementation of smart whban ssterms for oy managsment and
Infrastructhurs,



7.7. NEW PROFESSIONS

15. ENERGY IGVTALIZATEON SPECIALIST
Hortzon of appaarance: In the next 1-3 years pucatih =
Description: implements digitsl energy managemenmt technologies and aptimizes @

snemy cansumption using Smart Grkd, -~

-
Necesswy sidlh: Dightal energy management; Optimization of enemy consumption ﬁu
\eing Smart Grid, c

16, Al ECDLOGES T-AMALYST
Hort=on of appesarance: In the net 1-3 years

Description: Analyzes ervimnmental data using Al forms fomcasts and reports
o BCsystems

Neosswy sdix Emvimnmenal ambsis Working with Al Formation of
forecests and reports on acosystens.

17, CRISS MANAGER / PROBLEM MANAGER
Horizon of appearance: In the nedt 1-3 years

Description: Anatyzes and meschves crish and complex stuations In the
cmpary. preverting cperational falres,

Neowswry shidlls: Armlysis of oriss sihations; Prevention of fallures; Resolution
of compls skuations in the company.

: 19, PROGRAM MANAGER

@ — = Horteon of appearance: inthe next 1-3 vears

L o =" | = Destription: Manages projects and programs of dighal transformation,
A ensuring Interaction between business and IT teams,

L‘;ﬁgf Mecwsmry skl Mearagement of projects and programs of cghtl

trarsformation; Imteraction bebween business and 1T teams.

19, ELIPMENT 3D MODELING SPECIALST
Horl=on of appearance: in the nedt 1-3 years

Description: Creates 3D models of parts and devices digitally and on 3D
primters for production and pratetyping.

Neossary sidlis: Creation of 30 models; Working with 30 printers




7.7. NEW PROFESSIONS

0, WoT HARDWAARE DEVELDPER
Horl=on of appearance: In the net 1-3 years

Dewription: Designs and creates the artwam of smart devices and ensors
requined for the digitallztion of industry and urban Infrastruchure,

Mooy sl  Imtesgration of T solutions Working with medial dats;
Improving diagnastics using T

21, IT DLAGNDSTICIAN W REEDICINE (M EDTECH)
Horl=on of appearance: in the next 1-3 years

Dexcription: Irtegrates [T solutions with medicl squipment and data to
Improve diagnostics.

Necrry sl niegretion of T slutions; Working with medical date;
improving cagnastics wsing IT.




7.8. TRANSFORMING PROFESSIONS

Professians In IT and related spherss are not disappsaring but are changing thelr functional scope under the
Influsnce of Al, mbatition, and the implementation of digital platiorms.

1, ACCOLTANT =+ ANANCAL ANALYST AND AUTOMATION OONTROLLER
Horlzon of transformsstions In the next 1-3 years,

Description: The accountant tansiorms Inle an anakst who conbmls
automated acounting processes, sssessas financlal riske, and works with
dipttal mystoms (1, SAP, cloud mrvices).

Nacesily of tunsformation: Widespread mplementation of Al and choud
sarvices replaces 3 lirge part of routine operations and acounting.

Acpulsition of competasnce: Transformation Inte an anahwt; Control of
automated processes; Assasment of financial rsks.

2, TEACHER [(PEDADOGUE, MENTDR, TUTOR] - TEACHER/MENTOR
WORNING WTTH Al

Hortzon of transformsstions In the next 1-3 years.

Description: The mie of the teacher shifts from the main source of knowledge
to a menteor. They wse digital tools and Al to support the student’s Indivical
aducational trajectories,

—_ O e Neownlly of tremlormation: Artificial Intelligence, online platforms, and
@ . ' robotic systems are dhanging the ciassical teaching process by automerting the

delvery of hasic Informatian,

Aczulsition of competence: Working with dightal tocls; Supparting Incdividal
l=amning trajectoriss; Strengthening the mks of 2 mentor.

3. OPERATOR (CALL CENTERS, DISWTTHEN, RECEPTION] - OPERATORS
DSRATCHER FOR CORPLEX REDUESTS

Horlzon of transformsstions In the next 1-3 years.

Description: The speclalist concentrates on handing complex, nan-
standard requests, operstional comrol, and managing dighal servioe
channek,

Neosmilty of tunslormations Robotl=ation, chaibots, and sutormted
systens recuce the need for performing routine operator tasks,

Aculsttion of competenox: Handling momplex requests; Operational
control; Management of digital service channels,




7.8. TRANSFORMING PROFESSIONS

4, GENERAL PRACTITIONER -» TREATMENT COORDINATOR AND Al
DLAGROSTICS

Horizon of transformestion: In the nest 13 years. &uﬂ
Description: The doctor concentrrtes on interpreting data recehesd El :
b #

from digial devioes and Al dingnostic stems, fulfilling the role of a
treatment coordimar

Necenity of trensformmtion: Telemedicine, Al dlagnostics, and robotic
systens ame changing the format of Interaction with the patient and

direct dkagnosks.

Acuisition of competencs: Imterpretation of data recehed from dightal
dervies and Al; Rale of trestment coondinartor:

5. POLACE, THARRC POLICE =) DNGMTRL LAY ENFORCEMENT SPECIALIST
Hortzon of transformestions In the next 1-3 years.

) 3| Wecemity of tramformation: The officer works with dighal databsases,
: anatytics, and aviomated tools [Wdeso survellance, kT systems} for meanding
violatians ared control.

Necwmily of transformation: Digltalizntion, video surwilance, and kaT sstems
are changing classical methods of comtrol and law enforcemnert.

Acuisitton of competence: Working with digital databasss; Analytics;
Working with aviomated tools for recording viaksiions,

B LAWYER = LAAWVYER-ENPERT N RTERPRETING Al CONCLLISIONS
Hortzon of transformestions In the next 1-3 years,

Description: The krwyer engages In the spert resolutTon of legal tasks and
the imerpretation of Al slgorithm conclusions, foausing on non-standand

Necesily of transfiormation: Al akgorithms perform mutine sesrches for
precedents, drafting of standard documents, and risk anahysis

Accuisition of competence: Experiise In Interpreting Al conclusions;
Resohution of nan-standard |agal tashs.
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7.8. TRANSFORMING PROFESSIONS

7. HRSPECIALIST = HR STRATESEST AND DATA ANALST
Horlzon of transformstions In the next 1-3 years.

Description: The HR spechalist foomes aon talemt striegy, data anahysTs, and
buTkding digttal communication with employses and candidates,

Neceity of trarsformation: Al ecrutiment systems, autormrisd funneds, and
crline cancidate assessment are changing the process of mutine recruitment.

Accpuisition of competences Role of talent strategist; Data anahysks; Budlding
digttal communication.

& MARKETER - MARKETER-STRATESET AND DATA ANADGT
Horbon of transformsstions In the next 1-3 years,

Description: The marketer focuses an strategy development, working with
data, and creathes solutions that Al canndat replace.

Neownily of tuneformatiors Generative designs, Al copywritdng, and ML
anahytics automate a Mgnificant part of mutine marketing.

Aculsition of competencs: Generathe designs, Al copywrfting. and ML e
anshytics automate a significant part of routine marketing. s

9. JOURFMALIST = JOURMNALIST-AMNALIVST
Horlzon of transformsstions In the next 1-3 years,

Description: The journalist switches to analtics, Imesstigations, and
working with unigue Information sources.

Necesily of transiormation: Al penerates news, creates transcripls, and
canducts ano-fact-checking, avtomating mutine content generation.

Acuisition of compstence Switching 1o analytics, Investizations;
Working with unique sources.

15, ARCHITECT =3 ARCHMECT-CLRATON OF DERTAL MODELS
Horbzon of transformestions In the next 1-3 years.

Destription: The achitedt curates digial medek (BIM) and conmtmls
preject compliance with requirements and aesthetics using VR deslan.

Necemily of trerwfoymation: Genertive deslgn, VR design, and BIW
modek autormate the stages of drafting and routine cesln.

Accuisition of competence: Curating digital models; Controlling praject
coampRance.




7.8. TRANSFORMING PROFESSIONS

11, LERSTHAAN - LOGISTICIAM-ANALYST OF AUTOMATED CHAINS
Horizon of transformestion: In the next 1-3 years.

Description: The logisticlan works with maonfioring systemns, analyses data, and
controls aviomatesd supply chains Incuding T tracking and Al route
rtimizstion.e,

FMecemity of buneformation: laT tracking, autenamous delivery, and Al route
oprtimization are changing ogistics marmpement.

Aculsition of competencs: Working with monliering systems; Cata anatysis;
Cantrol of aurlomated supply chalns.

5 E
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12, QDOUAIOMAL SAFETY SPECLALIST = DRGTTAL LABDN SAFETY ANADIRST
Horlzon of transformsstion: In the next 1-3 years,

Description: The spacdalist anatyzes safety data and manages dightal ks using
kT s=nsors and wrtomated monftoring systems.

Necsnity of trensformmation: 0T s=nsors, avtomated monttoring sysbems, and
cameras replace part of plhwysical Tnspection tasks.

Acuisition of competence: Analysls of safety data; Management of digttal
risks.




7.9. DISAPPEARING PROFESSIONS

1. CIVIL AND MILITARY PILOTS

Horizon of disappearance: In the next 3-5 years.

Reason for disappearance: Development of unmanned aerial vehicles (UAVs), Al navigation, and remote control
reduces the need for pilots.

2. TAX| DISPATCHERS

Horizon of disappearance: In the next 3-5 years.

Reason for disappearance: Functions are completely replaced by routing algorithms and automatic order
distribution systems.

3. CALL CENTER OPERATORS

Horizon of disappearance: In the next 3-5 years.

Reason for disappearance: Al systems and voice robots handle the majority of standard requests, automating
routine service.

4. CASHIERS / JUNIOR ACCOUNTANTS

Horizon of disappearance: In the next 3-5 years.

Reason for disappearance: Functions are replaced by self-checkout counters, online payments, and automated
accounting systems.

5. COURIERS

Horizon of disappearance: In the next 3-5 years.
Reason for disappearance: Threat of replacement by autonomous drones and delivery robots.
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7.10. CRITICALLY SCARCE PROFESSIONS

CYBERSECURITY (Al CYBERSECURITY ENGINEER, DIGITAL SECURITY ARCHITECT,
CYBER FORENSICS SPECIALIST)

ecessity: Required for analyzing equipment data and predicting malfunctions (predictive analytics),
Fﬁreaasting m the oil and gas industry, as well as for resource optimization and downtime prevention. Al
velopments are necessary for automation, diagnostics, and anomaly recognition in industrial equipment
Where needeﬁ* Oil and gas industry, industrial enterprises, service companies, R&D departments, and software
development companies.

INDUSTRIAL AUTOMATION AND IOT (INDUSTRIAL PROCESS ROBOTIZATION ENGINEER, 10T DEVELOPERS)

VR/AR TECHNOLOGIES AND DIGITAL TWINS (VR SIMULATOR DEVELOPMENT SPECIALIST,
DIGITAL TWIN OPERATOR)

SMART CITY SYSTEMS IMPLEMENTATION ENGINEER
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8. EDUNAVIGATOR.KZ - CAREER
GUIDANCE FOR PROFESSIONS OF

THE FUTURE

Career guidance conitbutes to the sffectve management and distribution of kbor meources, which
uttimately Increases the sfficency of thekr use. There are a number of ressarchers within the 5 and beyond whose
works represant various theoretical appmaches to carser guldanoe bauss and allow for tracking the svelution and
develapment of carmer guldance as 3 separte sclentific sphers,

in the develapment of career guidance, It 15 also necessary to separviely consider the theoretical findings of
Imbermational scholars, many of whom form the methodalogical hask of modem caresr guidance techniques and
tools worldwide.

John Holland developed a model of voortional cholcs based an six persoraiity types [Realistc, ivestigative,
Artistic, Social, Enterprising, Corventionall, He theory emplmsfzes the importanee of matching persenal oualities
with the reguirements of the professioral smdronment.

Wiyers-Briges and METL: A parsanality typology based on the works of €6, Jung, wsed In career puidance to
understand a person's predispasition to cartain types of professTonal activity. Frank Parsons, the founder of sclentific
career guidance, Keniffled three maln slements of a sccessid cameer chales: knowledge of one's abiifties,
understanding of the profession’s requirements, and dechion-making skilis.

This Mt of meearchers 5 not sdaustve and & memsly died 2 semples of the most prominent
represamtatives o form 3 genenal (dea of areer puidance a5 a scentfic sphere and a priority direction of the
"Mamandvgym-bolashagym™ program.

This sactian pmesents the results of professional dagnostics In the Atyrau Region, In which 10,299 high scheol
shudents from 104 schooks aomss all cites and districts of the region participerisd,
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The study involved 69.7% of children from schools in Atyrau city, 14.3% from the Zhylyoi district, 4.5% from
the Kurmangazy district, 4% from the Makat district, 2% (209) from the Isatai district, 2% from the Inder district,
1.9% from the Kyzylkoga district, and 1.6% from the Makhambet district.

Professional diagnostics were conducted in the form of testing on the specialized EduNavigator platform. The
testing lasts 30 minutes and includes questions, the answers to which provide the following opportunities:

» familiarization with various professional directions;

» conducting self-testing and analysis to identify personal qualities and predispositions;

* forming one's own view of a future career,

Below are the results of the professional diagnostics and surveys, which revealed the key preferences and
needs of the region's schoolchildren in the field of professional self-determination, as well as recommendations for
improving the effectiveness of career guidance work in the Atyrau Region.

8.1. INTERESTS OF SCHOOLCHILDREN IN FUTURE
PROFESSIONS

Educational Trajectories and Locations
he majority of students plan to continue their education after school, with 50.3% intending to enter a
university and 32.9% planning to attend a college

56% 32,9% '
a university a college

Regarding the location of study, 44.1% of schoolchildren are considering studying in another region, 20.7%
intend to remain in the region, and 18.2% plan to go to another country
20,7% 18,2%

< J Y

another region remain in the region another country
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Preferences by Economic Sectors

Business, administration, and law interest 34.2% of students, engineering and technical directions were
chosen by 14.2% of respondents, healthcare by 9.2%, natural sciences by 8.2%, arts by 7.4%, ICT by 7.0%, pedagogy
by 4.1%, and 15.7% of schoolchildren had difficulty choosing .

34.2% 14.2% 9.2% 8.2%

Business, Engineering Healthcare Natural
administration, and technical sciences
and law

15.7%
Difficulty
choosing

Selection Criteria and Influencing Factors

When choosing a profession, the majority of schoolchildren rely on their own desires and interests — 5,457
(53.3%). The opinion of parents is important for 3,560 students (34.8%). The opinion of professicnals is considered
by 3.5%, friends by 3.5%, teachers by 2.5%, and famous people by 2.4% of respondents (Figure 5}.

My own desires, interests - m 5,457
Opinion of parents, relatives - 3,560
Opinion of professionals - m 362
Opinion of friends - 354

Opinion of teacher - : 258

Opinion of famous people - @ 242

¢ Abilities and interests are the key criteria for choosing a specialty: this was the answer of 5,125
schoolchildren (50.1%). The number of grants is important for 1,975 (19.3%), and the rating of the educational
institution for 1,629 students {15.9%). Location plays a role for 6.1% of respondents (Figure 6).

Abilities and interests - m 5,457
Number of grants - m 3,560
institution ranking - m 362
Location - m 354

¢ From the perspective of preparation for the Unified National Testing (ENT), humanities subjects are the
most popular (39.9%), followed by natural sciences (35.1%).
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Needs for Information and Knowledge
¢ Results show that 28.9% of schoolchildren have not yet chosen a future profession.

¢ In the context of knowledge about their future profession, information about professions pepular in the
market is most in demand — 2,074 students (20.3%). Questions about existing professions interest 1,661
schoolchildren (16.2%), self-assessment of abilities — 1,398 (13.7%), choice of profession — 1,206 (11.8%), labor
content — 1,107 (10.8%), and professional qualities — 1,052 students {(10.3%). Information about salaries interests
875 (8.6%), and places of study — 860 respondents (8.3%).

20.3% 16.2% 13.7% 11.8%

Popular in the Existing professions Self-assessment Choice
market of abilities of profession

10.8% 10.3% 8.6%

Labor content Professional Information about
qualities salaries

* The most attractive forms of career guidance events are meetings with representatives of professions
(26.7%) and training sessions (19.5%) .

Hard to answer - m
Meeting with professionals - m
Career choice training - m
Excursions to enterprises - m

Consultation with a psyhologist/career counselor - m

« To search for career guidance information, schoolchildren most often use the internet (37.5%) and career
guidance tests (21.0%).
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8.2 General Recommendations

It is recommended to build a differentiated model of career guidance for schools in rural areas. Additionally, it
is recommended to strengthen interdepartmental interaction and expand practical forms of student involvement.
This will increase the effectiveness of career guidance work in the region.

The majority of schoolchildren study in the Kazakh language — 65.2%, in Russian — 29.8%, and about 5.0%
indicated another language of instruction {Figure 9). In this regard, it is important for schools to ensure equal access
to career guidance materials in both languages.

. Another

To improve the effectiveness of career guidance work in the Atyrau Region, a comprehensive and systemic
approach is important, including expanding the participation of emplovers, developing vocational trials, and forming
an up-to-date database of professions.

At the level of the Education Department and Schools:

* [t is necessary to expand interaction with regional enterprises, attracting their representatives as masters of
industrial training in specialized classes and involving employers in the creation of technical elective courses.

¢ [t is recommended to provide additional support to rural schools by organizing mobile career guidance
sessions and mobile laboratories, taking into account differences in resources.

= Schools should strengthen partnerships with Universities, colleges, and enterprises to conduct excursions,
lectures, and research projects.

¢ |t is important to actively promote STEM directions and pedagogical programs by organizing meetings with
specialists and vocational trials. To support interest in technical specialties, it is recommended to develop clubs and
projects in STEM areas, introducing practice-oriented forms of learning.

e |t is necessary to expand the participation of educators and the professional community by implementing
mentorship programs and strengthening work with parents.
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in the proces of Career Guidanca:

v |t [ necessary to form comprehersive comser Informmtion comtent, Inchxiing prefession cards, aducational
roartes, and up-te-date Bbor market data.

v It b reommended to use proven dightel resouces, such 25 the EdulNavigator platiorm, which provides
detalled testing based on Imternational methodalogies and curmnt Information about professions and aducational

tra{ectories.

* Within the framework of working with the mglon-forming industry [extraction and processing), it 15
recommendied to arganbe vislls o enterpriess and plants, 35 well 33 career mestings and master classes with

et employoes of leading companies (TRR, NCOC), which helps form a malistic view of professTons.

v it [5 important o form and sstematically updste the oot mglstry of professions In demand In the
reglonal labar rarket and help students match thekr Interssts with the mquirsments of the professions.

The appkation of modem cdigital tools, wch 33 the EduNsvigsior plrtiorm, plays a2 ey role, allowing
schoolchiidren to comelate thedr own imerests and ablities with the dacter©stics of professional activity and male
an Informesd cholcs,

 Educational navigation tailored to your interests
| and abilities
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9. WHERE TO TRAIN FOR FUTURE
PROFESSIONS IN THE REGION?




9.1. LIST OF RECOMMENDED
EDUCATIONAL PROGRAMS IN
REGIONAL UNIVERSITIES

Universities in the Atyrau region (Safi Utebayev Atyrau University of Qil and Gas, Almaty Management
University Branch) implement Bachelor's, Master's, and Doctoral {PhD) programs covering key technical, digital,
agricultural, and service directions.

Institution [ Code and Name of Educational Program (EP)
TOURISM
Kh. Dosmukhamedov Atyran | BACHELOR'S DEGREE:
University 6B11101 Tourism and Service
Almaty Management University | BACHELOR'S DEGREE:
(Almal) Branch 6B11188 Tourism and Event Management

AGRO-INDUSTRIAL COMPLEX
Kh. Dosmukhamedov Atyrau | BACHELOR'S DEGREE:

University 6B08401 Ichthyology and Fisheries
5B080400 Fisheries and Industrial Fishing
6B05202 Eco-analytics

MANUFACTURING INDUSTRY
Kh. Dosmukhamedov  Atyrau | BACHELOR'S DEGREE:
University 6B07501 - Standardization, Metrology and Certification
MASTER'S DEGREE:

TM07501 - Standardization, Metrology and Certification

Safi Utebayev Atyran University of | BACHELOR'S DEGREE:

Oil and Gas Machine Building and Metalworking (6 programs):

B07102 - Transport, Transport Engineering and Technologies (Automotive Transport)
6B07102 - Technological Machines and Equipment (Oil and Gas Field Machinery and
Equipment)

6B07102 - Technological Machines and Equipment (Petrochemical Production
Machinery and Equipment)

6B07102 - Technological Machines and Equipment (Oil and Gas Pumping Complex
Machinery and Equipment)

6B07102 - Marine Engineering and Technologies (Operation of Ship Power Plants)
6B07102 - Marine Engineering and Technologies (Offshore Oil and Gas Structures)

Electrical Engineering and Automation (5 programs):

6B07101 - Automation and Production Control

6B07101 - Electric Power Engineering (Power Supply)

6B07101 - Electric Power Engineering (Electric Drive and Automation of
Technological Processes)

6B07101 - Automation and Control (Automation and Informatization in Control
Systems)

6B07101 - Automation and Control (Automation of Technological Processes and
Productions)

Construction (3 programs):

6B07301 - Construction (Technology of Industrial and Civil Construction)

6B07301 - Construction (Construction of Oil and Gas Pipelines and Storage Facilities)
6B07301 - Geodesy and Cartography

Information Technologies for Production (3 programs):
6B06301 - Information Security

6B06201 - Information Systems

6B06101 - Computing Engineering and Software
MASTER'S DEGREE:

7MO07103 - Automation and Production Control

TM07103 - Automation and Production Control

DOCTORAL STUDIES (PhD):
DO07201 - Petroleum Engineering (PhD, 3 vears)
FOOD INDUSTRY
Safi Utebayev Atyrau University of | BACHELOR'S DEGREE:
Oil and Gas 6B07201 - "Food Products Technology" with specializations in the technology of meat,

fish, and dairy products;
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5B080400 - "Fisheries and Industrial Fishing" training technologists for meat

processing plants, dairy plants, fish processing enterprises, and fish farms.

Kh. Dosmukhamedov
University

Atyrau

BACHELOR'S DEGREE:
6B08401 - "Ichthyology and Fisheries"

IT AND DIGITALIZATION

Safi Utebayev Atyrau University of

Oil and Gas

BACHELOR'S DEGREE:

6B06201 Infocommunication Systems and Networks

6B06101 Information Systems in the Oil and Gas Industry

6B06102 Computer Control Systems and Robotics

6B06301 Information Security

6B06 104 Business Analysis in Information and Communication Technologies

MASTER'S DEGREE:
7M04107 Information Technologies (EMBA)

Kh. Dosmukhamedov
University

Atyrau

BACHELOR'S DEGREE:

6B06101 Applied Informatics in Design

6B06102 Business Analytics and IT Project Management
6B06103 Systems and Networks Administration

MASTER'S DEGREE:

7MO06101 Business Informatics. Study duration: 2 years
7M06104 Applied Informatics in Design

7MO06114 Applied Informatics in Design (1 year)
TMO06105 Software Engineering




9.2. LIST OF RECOMMENDED
EDUCATIONAL PROGRAMS IN
REGIONAL COLLEGES

Regional colleges (TVET institutions) train workforce cadres and technicians in machine building, automation, the IT

sector, fisheries, and the service industry.
TOURISM

1) Caspian Multidisciplinary Higher College

10150100 Tourism (Tourism Manager, Guide)

2) Atyrau Service College

0507000 Organization of Hotel Service {(Supervisor, Administrator)

AGRO-INDUSTRIAL COMPLEX

1) Unaybay Kushekov Atyrau Agrarian-Technical College
08110700 Fisheries (Fish Breeder Technician)

07161600 Agricultural Mechanization (Tractor Driver-Machinist)
2) Caspian Multidisciplinary Higher College

08410100 Veterinary Medicine {Veterinary Technician)

MANUFACTURING INDUSTRY:

Colleges in Atyrau City:

1) Atyrau Innovation College "Parasat":

07140100 - "Automation and Control of Technological Processes (by profile)"
(Electromechanical Technician).

2) Caspian Multidisciplinary Higher College:

07151100 - "Operation and Maintenance of Machines and Equipment (by industry)"
(Mechanical Technician).

07140100 - "Automation and Control of Technological Processes (by profile)"
(Electromechanical Technician).

3} Atyrau College of Transport and Communications:

07150500 — "Welding (by type}" (Mechanical Technician, Electric and Gas Welder).
07150700 — "Hoisting Machines and Transporters” (Crane Operator {by type}).
07161300 - "Maintenance, Repair, and Operation of Motor Transport” (Car Repair Locksmith,
Automotive Electrical Equipment Electrician, Mechanical Technician).
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07130700 - "Maintenance, Repair, and Operation of Electromechanical Equipment (by type
and industry)" (Electromechanical Technician).
4) Unaybay Kushekov Atyrau Agrarian-Technical College:
07150900 - "Installation and Operation of Refrigeration-Compressor Machines and Units"
(Mechanical Technician).
07140100 - "Automation and Control of Technological Processes (by profile)"
(Electromechanical Technician).
07161600 — "Agricultural Mechanization” {Tractor Driver-Machinist of Agricultural Production}.
07161300 — "Maintenance, Repair, and Operation of Motor Transport" {(Mechanical Technician,
Automotive Electrical Equipment Electrician).
5) Private Institution "Atyrau Higher
Multidisciplinary College 'Bolashak™
No specialties related to the manufacturing industry were found in the sources (only education,
medicine, accounting, and service).
6) Atyrau Service College:
07230100 - "Garment Production and Clothing Design" (Seamstress).
7) Atyrau College of Energy and Construction {KGKP "Atyrau College of
Energy and Construction")
07150500 — "Welding (by type}" (Mechanical Technician, Electric and Gas Welder).
07150700 — "Hoisting Machines and Transporters” (Crane Operator {(by type)).
07220100 - "Production of Building Products and Structures"
(Master of Manufacturing and Installation
of Metal-Plastic Products, Technician-Technologist).
8) Atyrau Industrial College
"Welding (by type)."
"Hoisting Machines and Transporters."
"Installation and Operation of Engineering Systems for Housing and Communal Services Facilities."
9) S. Mukashev Atyrau Polytechnic Higher College:
07151100 - "COperation and Maintenance of Machines
and Equipment (by industry)" (Mechanical Technician).
07140100 - "Technological Processes of Automation and Control" (Electromechanical Technician}.
07140200 - "Mechatronics" (Applied Bachelor of Mechatronics).
07130700 — "Maintenance, Repair, and Operation of Electromechanical Equipment”
(Electromechanical Technician).
Colleges in the Region (Districts):
1) Zhylyoi Technological College of Oil and Gas named after Safi Utebayev:
07150500 — "Welding (by types)" (Electric and gas welder, Technician-mechanic).
07140100 - "Automation and control of technological processes (by profile)"
(Instrumentation and control locksmith, Technician-electromechanic).
07161300 — "Maintenance, repair and operation of motor transport" (Car repair locksmith,
Technician-mechanic).
07150600 — "Locksmithing (by industries and types)" (Repair locksmith, Instrument locksmith).
2) Inder Multidisciplinary College of Agriculture:
07150500 - "Welding (by types)" (Electric and gas welder).
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07161300 - "Maintenance, repair and operation of motor transport" (Car repair locksmith).

07161600 — "Agricultural mechanization" (Agricultural production tractor driver-machinist,
Master of agricultural machinery repair).

3) KGKP "Kurmangazy Agrarian-Technical College"

07150500 — "Welding (by types)" (Electric and gas welder).

07161300 - "Maintenance, repair and operation of motor transport" (Car repair locksmith,
Master of motor transport repair).

07161600 — "Agricultural mechanization" (Repair locksmith, Master of agricultural machinery repair,

Tractor driver-machinist).

4) Makat Technological College of Oil and Gas:

07150300 — "Lathe work (by types)" (Turner).

07150500 — "Welding (by types)" (Electric and gas welder).

07230100 - "Garment production and clothing modeling" (Tailor).

07130700 — "Maintenance, repair and operation of electromechanical equipment

(by types and industries)" (Electrical equipment installer).

07140100 - "Automation and control of technological processes (by profile)"
{(Instrumentation and control locksmith}.

07150600 - "Locksmithing (by industries and types)" (Repair locksmith).

07151100 - "Operation and maintenance of machines and equipment {by industries)"
(Technician-mechanic, Equipment adjuster).

5) Makhambet Multidisciplinary Agricultural College:

07150500 - "Welding (by types)" (Electric and gas welder).

07161600 - "Agricultural mechanization" (Agricultural production tractor driver,

Master of agricultural machinery repair).
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FOOD INDUSTRY

1) Atyrau Service College is the only educational institution in Atyrau city training personnel for the
food industry in three specialties:

10130300 "Catering Organization" (Pastry Chef-Decorator, Cook, Technologist, and Barman).

10130200 "Organization of Service in Catering" (Head Waiter/Maitre d').

07210300 "Bakery, Pasta, and Confectionery Production” {Baker).

2) Inder Multidisciplinary College of Agriculture is the only college in the region's districts with a
program in the food industry and provides training in the specialty:

10130300 "Catering Organization" (Cook).

IT AND DIGITALIZATION

There are 9 colleges in the region offering the following programs: "Programming," "Computing
Engineering," "IT," and "Computer Hardware Operator,” including:

1) Caspian Multidisciplinary Higher College

06120100 Computing Engineering and Information Networks (Network Administration Technician)

06130100 Software (Software Developer, Web Designer)

2) S. Mukashev Atyrau Polytechnic Higher College

07140200 Mechatronics (Applied Bachelor of Mechatronics)

3) Atyrau Innovation College "Parasat"

07140100 Automation and Control of Technological Processes (Electromechanical Technician)



9.3. LIST OF EDUCATIONAL CENTERS, MASS OPEN
ONLINE COURSES, AND OTHER OPPORTUNITIES FOR
ACQUIRING FUTURE SKILLS

A list of mass open online courses {(MOQCs) hosted on educational platforms that assist in mastering future skills:

ENBEK SKILLS

https://skills.enbek.kz

An educational platform by the Ministry of Labor and Social
Protection of Population of the Republic of Kazakhstan, offering “
online courses on digital, managerial, entrepreneurial, and
professional skills. Training is availakle on both a free and paid
basis with the issuance of standard certificates.

EXCELLENT EDUCATIONAL
CENTRE

https://excellent-edu.kz

A Kazakhstani educational company implementing professional
development and retraining programs for students and faculty .
of wuniversities and colleges. Courses focus on future
professions, digital competencies, project management, and
educational design.

BELGIAN EDUCATIONAL
COUNCIL

https://www.becouncil.eu

An organization developing international cooperation in the
field of education. It provides internship programs, professional
development, academic mobility, and the integration of
innovative educational and technological solutions.

EXCELLENT
EDUCATIONAL
CENTRE
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COURSERA

https://www.coursera.org

An international online platform offering courses, specializations, and professional certificates from leading
universities and companies in the following areas: artificial intelligence, data analysis, cybersecurity,
programming, business, and project management.

https://www.edx.org
An educational platform founded by MIT and Harvard, providing courses and MicroMasters and Professional
Certificates programs in STEM disciplines, engineering, computer sciences, Al, and data analytics.

UDACITY

https://www.udacity.com
A platform specializing in practice-oriented Nanodegree programs and short-term courses on artificial
intelligence, machine learning, data analysis, software development, and digital professions.

FUTURELEARN

https://www.futurelearn.com
An online learning platform from universities and international organizations offering courses on digital skills,
sustainable development, healthcare, management, and innovation.

KHAN ACADEMY

https://www.khanacademy.org
A free educational platform for schoolchildren and students, covering mathematics, natural sciences,
programming, and the fundamentals of computer science, oriented primarily toward secondary education.

LINKEDIN LEARNING

https://www.linkedin.com/learning
A professional learning platform with courses on digital skills, project management, analytics, leadership,
communications, and creative disciplines, integrated with the LinkedIn career profile.

SKILLSHARE

https://www.skillshare.com
An online platform with practical courses on design, marketing, entrepreneurship, multimedia, and creative
professions, focused on the development of applied skills.

146



PLURALSIGHT

https://www.pluralsight.com
A professional IT training platform specializing in programming, cybersecurity, cloud technologies, DevOps,
game development, and engineering competencies.

OPENCLASSROOMS

https://www.openclassrooms.com
An educational platform focused on practical training, offering courses and career tracks in web development,
UX/UI design, digital marketing, and IT specialties.

CISCO NETWORKING ACADEMY

https://www.netacad.com
An international educational initiative by Cisco, providing courses and certification programs in networking
technologies, cybersecurity, loT, and IT infrastructure.

MICROSOFT (MICROSOFT LEARN)

https://learn.microsoft.com
Microsoft's training and certification platform with courses on Azure cloud solutions, software development,
data analysis, artificial intelligence, and IT project management.

GOOGLE (GOOGLE CAREER CERTIFICATES)

https://grow.google
Google educational programs focused on practical skills in data analysis, cloud technologies, IT support, UX
design, and digital marketing.

IBM (IBM SKILLSBUILD)

https://www.ibm.com/skills

IBM's training platform offering courses and programs on artificial intelligence, data analysis, cloud
technologies, cybersecurity, and digital skills.The AWS educational ecosystem, providing courses and
certifications on cloud technologies, solution architecture, DevOps, security, and data management.

AWS (AMAZON WEB SERVICES TRAINING)

https://aws.amazon.com/training
The AWS educational ecosystem, providing courses and certifications on cloud technologies, solution
architecture, DevOps, security, and data management.
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CONCLUSION

The Regional Card of Personnel Needs of the Atyrau Region demonstrates that the future of the region is
inextricably linked with technological renewal, eccnomic diversification, and overcoming high dependence on the oil
and gas sector. The region has powerful economic potential and a highly motivated population, 30% of whom are
ready to master new professions, predominantly in sectors key to the region's development (industry, agriculture, IT,
tourism).

Key Challenges and Problems. Despite the optimism, the study revealed critical personnel gaps that could
stall the implementation of investment projects in the region:

1. Personnel shortage and workforce quality: Business critically notes that the workforce does not meet
qualification requirements and also records a low level of competence in Programming, Robotics, and Al (Artificial
Intelligence). Young people prefer the highly paid oil and gas sphere, creating a shortage of blue-collar and
engineering personnel in the manufacturing industry.

2. Education problems: Educators confirm this problem, pointing to poor selection of applicants and low
practical orientation of training. College and University curricula often fail to adapt to production requirements in
time, failing to develop necessary skills in communication, project management, and digital marketing.

3. Raw material dependence and environmental risks: High dependence on the cil and gas industry makes
the economy vulnerable to external shocks. Environmental risks associated with pollution and the shallowing of the
Caspian Sea and the Zhayik River pose a serious strategic threat to agriculture and fisheries.

Strategic Recommendations for the Future. To successfully transition to an economy of a new formation and
ensure a sustainable future for the Atyrau Region, the following strategic steps are necessary:

1. Continuous and practice-oriented education: A transition to continuous education focused on practical
skills and current industry requests is critically important. This includes increasing practical skills on real equipment,
implementing dual education, and using VR/AR simulators for hazardous industries.

2. Development of digital competencies and the IT cluster: It is necessary to urgently fill the deficit of IT
specialists, especially in the fields of cybersecurity, data analysis, loT development, and industrial automation. The
development of Atyrau Hub and specialized educational programs will help the region become a center for digital
competencies and innovation.

3. Investments in diversification and sustainable development: The region needs to actively develop non-
resource industries:

= Tourism: Bet on eco-tourism (Inder salt lake, lotus fields), industrial tours, and the training of VR/AR guides.

¢ Agro-industrial complex (APK): Development of aquaculture (Zhayik—Caspian fishery cluster), precision
farming, and biotechnology, with the training of Agro-IT specialists and Aquaponists.

¢ Manufacturing and Food Industry: Modernization of enterprises, implementation of ESG standards and
robotization, as well as the creation of enterprises for deep processing of raw materials (meat, fish, milk), with the
training of Automation Engineers and Aquaculture Biotechnologists.

The Regional Card of Personnel Needs is a strategic document that will ensure the Atyrau Region prepares
specialists, attracts investment, and improves the quality of life, facilitating the transition from a raw material model
to a high-tech, sustainable, and adaptive economy.
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