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01    SDG 9 –Industry, Innovation and
Infrastructure

GENERAL INFORMATION
ON THE SDG 

Sustainable Development Goal 9 (SDG 9) focuses

on building resilient infrastructure, promoting

inclusive and sustainable industrialization, and

fostering innovation by the year 2030. The goal

recognizes that modern, reliable, and

technologically advanced infrastructure is a

cornerstone for economic growth, social

development, and overall human well-being. 
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By enhancing industrial capacity and supporting innovation, SDG 9 seeks to create

systems that are not only productive but also environmentally sustainable and

socially inclusive. A central aspect of SDG 9 is the modernization of infrastructure

across sectors, including transportation, energy, telecommunications, and

industrial production. This modernization involves adopting advanced

technologies, integrating smart systems, and ensuring infrastructure is capable of

withstanding economic, environmental, and social disruptions. Industrial

development under SDG 9 emphasizes inclusivity, meaning that all segments of

society—urban and rural, developed and developing regions—should benefit

from technological progress and industrial opportunities.
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Key targets of SDG 9 include upgrading manufacturing capabilities to higher

value-added production, increasing access to information and communication

technologies (ICTs), supporting research and development activities, and

strengthening technological capabilities in all countries. These objectives are

aimed at creating a more interconnected, innovative, and competitive global

economy. For instance, mobile broadband coverage has reached nearly 95%

globally, significantly enhancing connectivity and facilitating access to digital

services, online education, e-commerce, and telemedicine. Such progress

illustrates how technological infrastructure can transform socio-economic

landscapes.
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Despite these advancements, significant challenges persist, particularly in

least developed countries (LDCs) and emerging economies. These

challenges include limited industrial diversification, low levels of

technological adoption, inadequate funding for research and innovation,

and infrastructural gaps that hinder economic integration and resilience.

Addressing these barriers requires coordinated efforts involving

governments, private industries, universities, research institutions, and civil

society organizations. Policy frameworks, investment in human capital,

public-private partnerships, and international collaboration are essential

for fostering an innovation ecosystem that supports sustainable

industrialization.
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SDG 9 also underscores the role of innovation as a driver for long-term

economic and social transformation. Investment in research and

development (R&D), entrepreneurship, and technology transfer enables

countries to improve production efficiency, create high-value jobs, and

develop environmentally friendly industrial processes. Innovation enhances

industrial competitiveness, stimulates regional economic growth, and

contributes to environmental sustainability by promoting clean

technologies, energy efficiency, and circular economy practices. Ultimately,

achieving SDG 9 is not only about constructing physical infrastructure or

promoting industrial expansion but also about cultivating a sustainable,

innovation-driven environment that can respond to emerging global

challenges. By integrating resilience, inclusivity, and technological

advancement into industrial and infrastructural development, SDG 9

provides a framework for creating robust economic systems that support

both current and future generations.
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Mingachevir State University aligns its institutional framework with

Sustainable Development Goal 9 (SDG 9) through a focused set of policies

that directly support innovation, industrial development, technological

advancement, and sustainable infrastructure. Rather than a broad policy

base, the university prioritizes a targeted group of policies that have the

strongest relevance to SDG 9 objectives.

The Sustainable Development Policy serves as the overarching strategic

framework, ensuring that all innovation and industrial development

activities are aligned with sustainability principles, including economic

efficiency, environmental responsibility, and long-term resilience.

02
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ALIGNMENT
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The Teaching and Learning Policy

(https://sustainable.mdu.edu.az/wp-

content/uploads/2026/03/Teaching-And-Learning-

Policy.pdf) supports SDG 9 by promoting practice-

oriented, competency-based education that integrates

digital technologies, applied learning, and problem-

solving approaches. This policy ensures the development

of human capital capable of contributing to modern

industrial and technological systems.

 SDG 9 –Industry, Innovation and
Infrastructure

http://www.greencampus.mdu.edu.az/


02www.sustainable.mdu.edu.az

The Student Innovation and Leadership Circle

Policy (https://sustainable.mdu.edu.az/wp-

content/uploads/2026/03/Student-Innovation-And-

Leadership-Circle-Policy.pdf) plays a central role in

fostering entrepreneurship and innovation among

students. It encourages participation in startup

initiatives, competitions, and innovation-driven

activities, thereby strengthening the university’s internal

innovation ecosystem.

The Collaboration Policy

(https://sustainable.mdu.edu.az/wp-

content/uploads/2026/03/Collaboration-Policy.pdf)

directly contributes to SDG 9 by facilitating partnerships

between academia, industry, and external stakeholders.

It enables knowledge transfer, joint research, and the

commercialization of academic outputs, bridging the

gap between research and industrial application.
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The Energy Efficiency and Green Infrastructure

Policy (https://sustainable.mdu.edu.az/wp-

content/uploads/2026/03/Energy-Efficieny-and-Green-

Infrastructure-Policy.pdf) supports the development of

sustainable and resilient infrastructure by promoting

energy-efficient systems, environmentally friendly

technologies, and green industrial practices. This policy

aligns closely with SDG 9 targets related to sustainable

industrialization and infrastructure modernization.

Overall, these five core policies demonstrate that Mingachevir State University

has established a focused and strategically aligned policy framework that

supports SDG 9. The policies collectively enhance innovation capacity,

strengthen industry linkages, promote sustainable infrastructure, and ensure

that technological advancement is achieved in an integrated and sustainable

manner.

 SDG 9 –Industry, Innovation and
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 3.1 TEACHING AND LEARNING
Mingachevir State University actively supports SDG 9

through a structured teaching and learning approach

that integrates innovation, entrepreneurship, digital

transformation, and industrial knowledge into

academic and training activities. The university adopts

a competency-based and practice-oriented

educational model that equips students with the skills

required for modern industrial and technological

environments.
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IMPLEMENTATION AND
MAIN ACTIVITIES

A key component of this approach is the organization of specialized trainings

and seminars focused on innovation and technological development. The

training on “Startup and Technological Entrepreneurship Models” provided

students with comprehensive knowledge of startup ecosystems, including

opportunity recognition, business model development, market validation, and

investment strategies. Participants were introduced to practical tools such as

the Minimum Viable Product (MVP) approach and lean startup methodologies,

enabling them to transform innovative ideas into viable business solutions.

 SDG 9 –Industry, Innovation and
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Similarly, the training on “State Innovation Policy and Research

Commercialization” enhanced students’ understanding of innovation systems,

technology transfer, and the commercialization of academic research. By

analyzing international best practices and national innovation frameworks,

participants developed analytical and strategic thinking related to knowledge-

based economic development.

In addition, seminars on Artificial Intelligence and Data Analytics in Industrial

Development and Industry 4.0 and Infrastructure Modernization contributed to

strengthening students’ technological competencies. These activities

introduced key concepts such as smart manufacturing, automation, data-

driven decision-making, and digital transformation, ensuring alignment

between academic learning and industrial needs.
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 3.2 RESEARCH
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Mingachevir State University contributes to Sustainable Development

Goal 9 (SDG 9) through a strong and evolving research agenda focused on

sustainable industrial practices, technological innovation, and the

optimization of production systems. The university’s research activities are

particularly concentrated in the aluminium industry, which represents a

strategically important sector for both regional and national economic

development. Through applied and interdisciplinary research, the

university aims to generate practical, scalable, and environmentally

responsible solutions that enhance industrial efficiency while reducing

ecological impact.

 SDG 9 –Industry, Innovation and
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A major research contribution is reflected in the Scopus-indexed

publication “Simulation Modelling for Green Supply Chain Management in

Aluminium Production.” This study developed a comprehensive system

dynamics model designed to assess both the environmental and economic

implications of green supply chain strategies. By integrating key variables

such as production rates, energy consumption, transportation costs, and

greenhouse gas emissions, the model enabled the evaluation of multiple

operational scenarios. These included energy efficiency improvements,

logistics optimization, and hybrid strategies combining different

interventions. The findings demonstrated that targeted and data-driven

adjustments in energy use and transportation systems can significantly

reduce emissions while maintaining or even improving production

performance. Importantly, the study provides actionable insights for

policymakers, industrial managers, and supply chain planners seeking to

implement sustainable and cost-effective industrial practices.
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In the area of process innovation, the research titled “Sulphite Method for

Processing Alunite Ore: Production of Silicon-Free Aluminium Oxide”

represents a significant advancement in cleaner production technologies.

The study focused on optimizing the sulphite method for extracting

aluminium oxide from alunite ore, with particular emphasis on minimizing

silicon contamination and maximizing product quality. Through controlled

experimentation, the research identified optimal pH levels and temperature

conditions that enhance alumina purity while reducing energy consumption

and environmental impact. These findings highlight the potential for

industrial-scale application of more efficient and environmentally

sustainable production methods, contributing directly to SDG 9 targets

related to sustainable industrialization and technological innovation.
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Further strengthening this research direction, the article “Simulation of

Energy Efficiency and Transport Cost Reduction in Aluminium Industry

Supply Chains” expanded the analysis of integrated optimization

strategies within industrial systems. Using advanced simulation modeling

techniques, the study examined how combined improvements in energy

efficiency and transportation logistics can lead to substantial reductions

in greenhouse gas emissions and operational costs. The results confirmed

that coordinated interventions across different stages of the supply chain

generate synergistic benefits, improving both economic performance and

environmental sustainability. The study also emphasized the importance

of strategic decision-making and policy support in implementing such

integrated solutions at scale.
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Beyond individual studies, these research activities collectively

demonstrate Mingachevir State University’s commitment to advancing

innovation-driven and sustainability-oriented industrial development. The

integration of modeling techniques, experimental research, and applied

analysis reflects a multidisciplinary approach that bridges theoretical

knowledge with real-world industrial challenges. Moreover, the focus on

energy efficiency, emissions reduction, and process optimization aligns

closely with global efforts to transition toward greener and more resilient

industrial systems.
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The university’s research outputs

also contribute to strengthening its

academic reputation and

international visibility through

publications in recognized scientific

databases such as Scopus. At the

same time, these studies provide

evidence-based recommendations

that can inform industrial policy,

support regional economic planning,

and guide the implementation of

sustainable production strategies.
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 3.3 SOCIAL AND INDUSTRIAL ENGAGEMENT

Mingachevir State University actively promotes Sustainable Development

Goal 9 (SDG 9) through a comprehensive framework of social and industrial

engagement that connects academic knowledge with real-world industrial

practices and societal needs. The university fosters collaboration between

students, industry representatives, and the broader community, thereby

enhancing the practical relevance of education and supporting innovation-

driven development.

03www.sustainable.mdu.edu.az  SDG 9 –Industry, Innovation and
Infrastructure

http://www.greencampus.mdu.edu.az/


A key dimension of this engagement is the organization of innovation-

oriented events, including Innovation and Technology Days, startup

competitions, hackathons, and technology exhibitions. These platforms

provide students with opportunities to develop and present solutions to

real industrial challenges using advanced technologies such as artificial

intelligence, automation, and digital systems. Through interdisciplinary

teamwork, participants strengthen both technical expertise and essential

soft skills, including communication, leadership, and project

management.The university also actively supports digital and

technological capacity-building through cybersecurity competitions such as

RUSB–CTF25, CODE:101, and GreenCTF24. These events simulate real-

world scenarios in areas such as network security, cryptography, and data

protection, enabling students to gain practical experience in risk

assessment and system resilience. As a result, participants contribute to

the development of secure and reliable digital infrastructure, which is a

key component of modern industrial systems.
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Furthermore, thematic seminars such as “Sustainable Transport: Realities

and Perspectives” provide a platform for discussing infrastructure-related

challenges, including urban mobility, traffic management, and

environmental sustainability. These discussions enhance awareness of

modern transport systems and their role in creating efficient and

environmentally responsible infrastructure.

Through these activities, Mingachevir State University strengthens

university–industry linkages, facilitates knowledge exchange, and supports

the practical application of academic learning. The engagement

framework contributes to the development of an innovation ecosystem

that encourages creativity, problem-solving, and collaboration.
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3.4 CASE STUDIES: SDG 9 IN PRACTICE

Mingachevir State University has strengthened its contribution to SDG 9

through applied and interdisciplinary research, with a particular focus on the

aluminium industry, which plays a strategic role in regional and national

economic development.

Between 2024 and 2025, three major Scopus-indexed research studies were

conducted, addressing key areas such as green supply chain management,

energy efficiency, and alunite processing technologies. In addition,

simulation models were developed to optimize energy consumption and

improve logistics systems.
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3.4 CASE STUDIES: SDG 9 IN PRACTICE

Mingachevir State University has advanced its contribution to SDG 9 by

integrating modern technologies such as Artificial Intelligence, Data

Analytics, and Industry 4.0 into its teaching and learning processes, thereby

enhancing students’ industry-relevant competencies.

Between 2024 and 2025, more than five specialized trainings and seminars

were organized, covering key areas including artificial intelligence, data

analytics, startup ecosystems, and digital transformation. Over 200 students

actively participated in these programs.
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3.4 CASE STUDIES: SDG 9 IN PRACTICE

Mingachevir State University has actively developed an innovation

ecosystem through innovation events, hackathons, and industry

collaboration, enabling students to apply theoretical knowledge to real-

world challenges.

Between 2024 and 2025, more than 10 innovation-driven events, including

Innovation Days, hackathons, and technology exhibitions, were organized

with the participation of over 300 students and stakeholders. These activities

provided opportunities for students to develop practical solutions to real

industrial and societal challenges.
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04

 EVIDENCE
Mingachevir State University continues to strengthen its focus on

technological development and innovation by organizing events that enhance

students’ practical and analytical competencies. In this context, the

technology-focused event (see: https://mdu.edu.az/technology-24-11-25/)

provided a platform for students to engage with modern digital tools,

automation systems, and engineering solutions while applying their

theoretical knowledge to real-world challenges. Participants developed

innovative approaches to problem-solving, which contributed to the

enhancement of their creativity and technical expertise. Overall, this initiative

supports the development of an innovation-oriented academic environment

and contributes directly to the objectives of SDG 9.
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The university actively implements comprehensive and practice-oriented

training programs aimed at strengthening students’ professional competencies

and enhancing their readiness for rapidly evolving industry demands. These

programs are carefully designed to bridge the gap between theoretical

knowledge and real-world application, ensuring that students acquire not only

academic understanding but also the practical skills required in modern

technological and industrial environments. Within this framework, the training

program (see: https://mdu.edu.az/traning_23-09-25/) enabled participants to

gain hands-on experience in the use of advanced technological tools, the

application of structured problem-solving techniques, and the development of

applied competencies through interactive, student-centered learning

methodologies.
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Mingachevir State University places strong emphasis on sustainable

infrastructure development through thematic academic discussions, expert-led

seminars, and interdisciplinary knowledge exchange. The seminar on

sustainable transport (see:

https://mdu.edu.az/dayaniqli_neqliyyat_seminar_26-12-25/) addressed critical

issues such as urban mobility, environmental impacts of transportation

systems, energy efficiency in transport, and the development of sustainable

and intelligent mobility solutions. Participants engaged in in-depth discussions

on modern infrastructure challenges, including traffic management, reduction

of greenhouse gas emissions, and the integration of digital technologies into

transport systems. These discussions significantly enhanced participants’

awareness of sustainable urban planning and encouraged analytical and

systems-based thinking regarding long-term infrastructure development. As a

result, the seminar contributes to the promotion of resilient, efficient, and

environmentally sustainable infrastructure in alignment with the objectives of

SDG 9.
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The university regularly organizes academic

and professional seminars that focus on

innovation, technology, and industrial

development, creating a dynamic platform for

intellectual exchange and capacity building. In

this regard, the seminar (see:

https://mdu.edu.az/seminar_12-12-25/)

provided participants with valuable insights

into contemporary technological trends,

emerging industrial practices, and innovative

approaches within modern production

systems. The event facilitated discussions on

the application of new technologies, digital

transformation processes, and the role of

innovation in enhancing industrial

competitiveness. Through active participation,

students strengthened their critical thinking,

analytical reasoning, and problem-solving

abilities, while also improving their ability to

evaluate complex technological scenarios.
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Industry–university collaboration is a key

strategic priority at Mingachevir State

University, particularly in fostering practical

competencies and ensuring the relevance of

academic programs to real-world industrial

needs. The practical training program (see:

https://mdu.edu.az/a-practical-training-on-

sustainable-development-held-at-mingachevir-

state-university-within-the-framework-of-

industryuniversity-cooperation-24-09-25/)

provided students with direct exposure to

industrial environments, enabling them to

observe production processes, understand

operational systems, and apply theoretical

knowledge in practical contexts. This hands-on

experience significantly enhances students’

professional readiness and supports the

development of job-relevant skills.

04
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The university actively promotes awareness and understanding of modern

industrial transformation processes, with particular emphasis on

digitalization and smart technologies. Within this framework, the Industry

4.0-focused event (see: https://mdu.edu.az/industry4-23-09-25/) introduced

students to key concepts such as automation, artificial intelligence, the

Internet of Things (IoT), data-driven decision-making, and smart

manufacturing systems. Participants gained insights into how digital

technologies are reshaping industrial production and increasing efficiency,

flexibility, and sustainability. The event also highlighted the importance of

integrating technological innovation into traditional industrial systems to

remain competitive in a rapidly evolving global economy. 
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Innovation and Technology Days represent one of the university’s flagship

initiatives for promoting creativity, entrepreneurship, and technological

advancement. During the event (see: https://mdu.edu.az/innovation-and-

technology-days-27-11-25/), students presented startup concepts,

innovative technological solutions, and applied research projects aimed at

solving real industrial and societal challenges. The event provided a

collaborative platform where students, academics, and industry

representatives could exchange ideas, evaluate projects, and explore

opportunities for further development and commercialization. 
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The university actively promotes the integration of innovative technologies

into industrial processes through targeted academic and practical initiatives.

In this context, the event (see: https://mdu.edu.az/innovative-technology-

ideas-in-industry-25-12-25/) provided a platform for students and experts to

present and discuss new technological ideas aimed at improving industrial

productivity and efficiency. Participants explored innovative approaches to

optimizing production processes, reducing resource consumption, and

enhancing sustainability through technological solutions. These discussions

encouraged forward-thinking perspectives and supported the development

of practical solutions to real industrial challenges. The initiative contributes

to technological modernization and sustainable industrial growth, aligning

closely with the objectives of SDG 9.
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The development of practical innovation skills is further supported through

prototype-based activities that emphasize applied learning and

experimentation. The event (see: https://mdu.edu.az/technology-and-

prototype-17-09-25/) enabled students to design, develop, and present

technological prototypes that demonstrate the practical implementation of

innovative ideas. These prototypes reflected students’ ability to transform

theoretical concepts into functional solutions addressing real-world

problems. The process of prototyping also enhances creativity, technical

proficiency, and iterative problem-solving skills. By encouraging hands-on

innovation and experimentation, this initiative supports the development of

applied competencies and contributes to SDG 9 by fostering technological

advancement and innovation capacity.

04
 EVIDENCE

www.sustainable.mdu.edu.az  SDG 9 –Industry, Innovation and
Infrastructure

https://mdu.edu.az/technology-and-prototype-17-09-25/
https://mdu.edu.az/technology-and-prototype-17-09-25/
http://www.greencampus.mdu.edu.az/


The university actively promotes smart technologies and digital

transformation initiatives as part of its commitment to modern

technological development. Within this framework, the event (see:

https://mdu.edu.az/smart_21-09-25/) focused on the design and

application of smart systems, including intelligent infrastructure, digital

platforms, and automated solutions across various sectors. Participants

explored how smart technologies can improve efficiency, optimize resource

use, and enhance the quality of services in both industrial and urban

contexts. These activities contribute to the development of digital literacy,

innovation capacity, and technological adaptability among students. As a

result, the initiative supports the advancement of modern technological

systems and aligns with SDG 9 objectives.
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Sustainability and innovation are further reinforced through

interdisciplinary and collaborative events such as hackathons. The Energy

Efficiency and Green Technologies Hackathon (see:

https://mdu.edu.az/mingachevir-state-university-hosts-energy-efficiency-

and-green-technologies-hackathon/) brought together students from

different disciplines to develop innovative solutions aimed at improving

energy efficiency, reducing environmental impact, and promoting the use

of green technologies. Participants worked in teams to design creative and

practical solutions to real-world environmental challenges, combining

technical knowledge with sustainability principles. This initiative fosters

teamwork, creativity, and innovation, while also promoting

environmentally responsible industrial practices. Consequently, it

contributes to sustainable industrial development and supports the

achievement of SDG 9.
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Mingachevir State University has generated substantial and

multidimensional impacts through the implementation of SDG 9-related

initiatives, while also laying a strong foundation for long-term sustainable

outcomes. These impacts extend across individual, institutional, and socio-

economic levels, collectively contributing to the development of an

innovation-driven academic environment and supporting the broader

objectives of sustainable industrialization and technological advancement.

At the individual level, students and young researchers have demonstrated

significant improvement in innovative thinking, entrepreneurial capacity,

and technological proficiency. Participation in trainings, seminars,

competitions, and hackathons has enabled them to develop essential

competencies such as analytical reasoning, problem-solving, and project

management. These skills are critical for adapting to complex and rapidly

evolving industrial and technological landscapes. At the same time,

exposure to startup development processes, business model design, and

funding mechanisms has strengthened their entrepreneurial mindset,

empowering them to transform ideas into viable and scalable business

solutions.

IMPACT
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From a technological perspective, the integration of advanced tools and

concepts—including artificial intelligence, data analytics, cybersecurity,

and Industry 4.0—has significantly enhanced students’ technical expertise

and digital literacy. As a result, participants are better prepared to engage

with modern industrial systems, contribute to digital transformation

processes, and operate within data-driven environments. These

competencies are essential for supporting innovation and productivity in

knowledge-based industries.

IMPACT
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A key dimension of both current and

future impact is the promotion of

sustainability and environmental

responsibility. Activities focused on

energy efficiency, green technologies,

and sustainable transport have

increased awareness of environmental

challenges and encouraged the

integration of sustainability principles

into technological and industrial

development.

IMPACT

At the institutional level, the university has reinforced its position as a

center for innovation, applied research, and technological development.

The adoption of international best practices in education and training has

improved the quality and relevance of academic programs, ensuring

alignment with global standards and labor market demands. In addition,

strengthened collaboration with industry partners has facilitated

knowledge exchange, practical training opportunities, and joint initiatives,

thereby enhancing the practical orientation of education and supporting

technology transfer.

05www.sustainable.mdu.edu.az  SDG 9 –Industry, Innovation and
Infrastructure

http://www.greencampus.mdu.edu.az/


Furthermore, initiatives such as cybersecurity competitions and digital

innovation events have enhanced awareness of data protection, system

resilience, and risk management. These competencies are increasingly vital

in a digitalized economy, where secure and reliable infrastructure forms the

backbone of economic stability and technological progress.

Looking ahead, the continuation and expansion of these initiatives are

expected to further strengthen human capital development and

institutional capacity. Graduates will be increasingly equipped to

participate in innovation-driven sectors such as digital technologies,

renewable energy, artificial intelligence, and smart infrastructure.

IMPACT
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The integration of emerging technologies into curricula and training

programs will ensure continuous adaptation to evolving industry needs,

while expanded university–industry collaboration will accelerate the

commercialization of research outcomes and innovative ideas. Participation

in international academic networks and exposure to global best practices

will further enhance competitiveness, research quality, and institutional

reputation.

In the long term, the sustained emphasis on innovation, entrepreneurship,

and sustainability will foster a resilient and dynamic innovation ecosystem

within the university. This ecosystem, characterized by strong academic–

industry linkages, advanced technological competencies, and a culture of

creativity and experimentation, will continue to generate lasting socio-

economic benefits. Ultimately, these combined impacts position the

university as a leading contributor to sustainable development,

technological progress, and inclusive economic growth in alignment with

SDG 9.

IMPACT
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This figure presents Mingachevir State University’s SDG 9 (Industry, Innovation

and Infrastructure) performance through a structured and visually enhanced

indicator table. It outlines baseline data for 2024, current progress in 2025,

and projected targets for 2026–2027 across key areas such as applied

research, digital transformation, student participation, innovation activities,

and ecosystem engagement.

The data demonstrates a consistent increase in research output, technological

training activities, and student involvement in digital and innovation

programs. In parallel, the number of innovation events and participants within

the innovation ecosystem shows a steady upward trend, reflecting the

University’s growing capacity in fostering innovation and industry

collaboration.

IMPACT
05www.sustainable.mdu.edu.az  SDG 9 –Industry, Innovation and

Infrastructure

http://www.greencampus.mdu.edu.az/


Despite the progress achieved in advancing SDG 9, Mingachevir State

University continues to face several structural and operational challenges that

limit the full potential, scalability, and long-term impact of its industry,

innovation, and infrastructure initiatives.

One of the primary challenges is the limited scale of applied research and its

integration into industry. Although initial research activities have been

conducted, particularly in areas such as energy efficiency and industrial

optimization, the number of large-scale, industry-funded, and commercially

transferable research projects remains relatively low.

Another key issue relates to the insufficient development of a fully

institutionalized innovation ecosystem. While innovation events, hackathons,

and student initiatives are regularly organized, the absence of structured

mechanisms such as incubation centers, technology transfer offices, and

sustainable funding schemes limits the continuity and scalability of

innovation outcomes.
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The integration of digital infrastructure, although progressing, is not yet fully

comprehensive. Existing systems support teaching and administrative

processes; however, the lack of fully integrated smart campus solutions and

advanced data management platforms restricts efficiency and real-time

decision-making capabilities.

In addition, there are challenges related to industry collaboration. Although

partnerships have been established, they are often project-based and short-

term. More strategic, long-term, and outcome-oriented collaborations are

needed to ensure sustained impact and alignment with industrial needs.

Another important limitation is the relatively low level of commercialization

of research outputs. While academic publications have increased, the

translation of research findings into patents, prototypes, or market-ready

solutions remains limited.

Infrastructure-related constraints also persist. Some laboratories and

technical facilities require modernization and upgrading to meet international

standards and to support advanced research and innovation activities.
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In response to the identified challenges, Mingachevir State University has

developed a structured and forward-looking strategy aimed at strengthening

its research capacity, enhancing innovation ecosystems, and improving

infrastructure in alignment with SDG 9.

To address the limited scale of applied research, the University will expand

industry-oriented research by establishing dedicated research clusters in

priority areas such as energy efficiency, digital technologies, and industrial

optimization. Increased efforts will be made to attract external funding,

including grants and industry-sponsored projects, to enhance both the scale

and impact of research activities.

To strengthen the innovation ecosystem, the University will establish formal

support structures such as an Innovation and Entrepreneurship Center,

incubation programs, and technology transfer mechanisms. These structures

will support the full lifecycle of innovation—from idea generation to

commercialization—while providing mentorship, funding access, and

technical support.
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In order to enhance digital transformation, the University will implement an

integrated smart campus framework, combining digital infrastructure, data

management systems, and automation tools. This will improve operational

efficiency, enable real-time monitoring, and support data-driven decision-

making across academic and administrative processes.

To improve industry collaboration, the University will transition from short-

term, project-based partnerships to long-term strategic collaborations. Formal

cooperation agreements with key industrial stakeholders will be established,

focusing on joint research, student internships, co-developed curricula, and

innovation projects.

To address the low level of research commercialization, the University will

introduce policies and incentives to promote patenting, prototyping, and

start-up creation. Support mechanisms such as seed funding, intellectual

property guidance, and innovation grants will be implemented to facilitate

the transition from research to market.

In terms of infrastructure development, the University will prioritize the

modernization of laboratories, research facilities, and technical equipment.

Investments will focus on creating advanced, technology-enabled

environments that support high-quality research and innovation activities.
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CONTINUOUS IMPROVEMENT
AND FUTURE PLANS

Mingachevir State University adopts a strategic and forward-looking

approach to ensure the continuous improvement of its SDG 9-related

activities, with a strong focus on innovation, technological advancement, and

sustainable industrial development. Building on its existing achievements, the

university aims to further enhance the quality, relevance, and impact of its

academic, research, and industry engagement initiatives through systematic

planning and ongoing evaluation. A key priority is the continuous

modernization of curricula and training programs in line with emerging

technological trends and labor market demands. The university plans to

expand the integration of advanced topics such as artificial intelligence, data

analytics, cybersecurity, automation, and smart systems into teaching and

learning processes.
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Strengthening university–industry collaboration remains a central component

of future development. The university aims to establish long-term

partnerships with industrial enterprises, technology companies, and

innovation centers to facilitate joint research projects, internships, and

practical training opportunities. These collaborations will enhance knowledge

transfer, support the commercialization of research outputs, and ensure that

academic programs remain aligned with real-world industrial needs.

In addition, the university plans to expand its innovation ecosystem by

supporting startup development, entrepreneurship education, and incubation

initiatives. The establishment of innovation hubs, startup accelerators, and

mentorship programs will provide students and young researchers with the

necessary resources, guidance, and networking opportunities to transform

innovative ideas into sustainable business ventures.
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The comprehensive range of trainings, seminars, hackathons, competitions,

and exhibitions implemented at Mingachevir State University reflects a

strong, coherent, and strategically aligned commitment to fostering

innovation, technological advancement, and entrepreneurial development.

These initiatives collectively create an enabling environment that supports

the integration of theoretical knowledge with practical application, thereby

enhancing the quality and relevance of education.

Through these activities, participants have developed a deep and

multidimensional understanding of key areas, including startup ecosystems,

research commercialization, digital transformation, sustainable technologies,

and industrial safety. The emphasis on experiential learning has significantly

strengthened analytical thinking, problem-solving abilities, creativity, and

teamwork—competencies that are essential for success in modern industrial

and technological contexts.
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The incorporation of international best practices and the strengthening of

university–industry cooperation have further enhanced the effectiveness and

impact of these initiatives. By facilitating knowledge exchange, practical

training, and collaborative innovation, the university has successfully bridged

the gap between academic education and real-world industrial applications.

Moreover, the focus on sustainability ensures that technological and industrial

development is aligned with environmental and social considerations. This

holistic approach contributes to the development of a workforce that is not

only technically skilled and innovative but also socially responsible and

environmentally conscious.
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From an institutional perspective, Mingachevir

State University has positioned itself as a

dynamic and forward-looking center for

innovation, technology development, and

applied research. Its activities demonstrate a

clear commitment to supporting sustainable

industrialization, resilient infrastructure, and

technological progress in line with global

development goals.

In conclusion, the university’s integrated and

multidisciplinary approach provides a robust

and replicable model for advancing innovation

and sustainable development within higher

education. By aligning its initiatives with SDG

9, Mingachevir State University contributes

significantly to the creation of a knowledge-

based economy, the promotion of

technological innovation, and the

achievement of long-term socio-economic

sustainability.
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	Mingachevir State University has strengthened its contribution to SDG 9 through applied and interdisciplinary research, with a particular focus on the aluminium industry, which plays a strategic role in regional and national economic development. Between 2024 and 2025, three major Scopus-indexed research studies were conducted, addressing key areas such as green supply chain management, energy efficiency, and alunite processing technologies. In addition, simulation models were developed to optimize energy consumption and improve logistics systems.
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	3.4 CASE STUDIES: SDG 9 IN PRACTICE
	Mingachevir State University has advanced its contribution to SDG 9 by integrating modern technologies such as Artificial Intelligence, Data Analytics, and Industry 4.0 into its teaching and learning processes, thereby enhancing students’ industry-relevant competencies. Between 2024 and 2025, more than five specialized trainings and seminars were organized, covering key areas including artificial intelligence, data analytics, startup ecosystems, and digital transformation. Over 200 students actively participated in these programs.
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	3.4 CASE STUDIES: SDG 9 IN PRACTICE
	Mingachevir State University has actively developed an innovation ecosystem through innovation events, hackathons, and industry collaboration, enabling students to apply theoretical knowledge to real-world challenges. Between 2024 and 2025, more than 10 innovation-driven events, including Innovation Days, hackathons, and technology exhibitions, were organized with the participation of over 300 students and stakeholders. These activities provided opportunities for students to develop practical solutions to real industrial and societal challenges.
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	EVIDENCE
	Mingachevir State University continues to strengthen its focus on technological development and innovation by organizing events that enhance students’ practical and analytical competencies. In this context, the technology-focused event (see: https://mdu.edu.az/technology-24-11-25/) provided a platform for students to engage with modern digital tools, automation systems, and engineering solutions while applying their theoretical knowledge to real-world challenges. Participants developed innovative approaches to problem-solving, which contributed to the enhancement of their creativity and technical expertise. Overall, this initiative supports the development of an innovation-oriented academic environment and contributes directly to the objectives of SDG 9.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	The university actively implements comprehensive and practice-oriented training programs aimed at strengthening students’ professional competencies and enhancing their readiness for rapidly evolving industry demands. These programs are carefully designed to bridge the gap between theoretical knowledge and real-world application, ensuring that students acquire not only academic understanding but also the practical skills required in modern technological and industrial environments. Within this framework, the training program (see: https://mdu.edu.az/traning_23-09-25/) enabled participants to gain hands-on experience in the use of advanced technological tools, the application of structured problem-solving techniques, and the development of applied competencies through interactive, student-centered learning methodologies.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	Mingachevir State University places strong emphasis on sustainable infrastructure development through thematic academic discussions, expert-led seminars, and interdisciplinary knowledge exchange. The seminar on sustainable transport (see: https://mdu.edu.az/dayaniqli_neqliyyat_seminar_26-12-25/) addressed critical issues such as urban mobility, environmental impacts of transportation systems, energy efficiency in transport, and the development of sustainable and intelligent mobility solutions. Participants engaged in in-depth discussions on modern infrastructure challenges, including traffic management, reduction of greenhouse gas emissions, and the integration of digital technologies into transport systems. These discussions significantly enhanced participants’ awareness of sustainable urban planning and encouraged analytical and systems-based thinking regarding long-term infrastructure development. As a result, the seminar contributes to the promotion of resilient, efficient, and environmentally sustainable infrastructure in alignment with the objectives of SDG 9.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	The university regularly organizes academic and professional seminars that focus on innovation, technology, and industrial development, creating a dynamic platform for intellectual exchange and capacity building. In this regard, the seminar (see: https://mdu.edu.az/seminar_12-12-25/) provided participants with valuable insights into contemporary technological trends, emerging industrial practices, and innovative approaches within modern production systems. The event facilitated discussions on the application of new technologies, digital transformation processes, and the role of innovation in enhancing industrial competitiveness. Through active participation, students strengthened their critical thinking, analytical reasoning, and problem-solving abilities, while also improving their ability to evaluate complex technological scenarios.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	Industry–university collaboration is a key strategic priority at Mingachevir State University, particularly in fostering practical competencies and ensuring the relevance of academic programs to real-world industrial needs. The practical training program (see: https://mdu.edu.az/a-practical-training-on-sustainable-development-held-at-mingachevir-state-university-within-the-framework-of-industryuniversity-cooperation-24-09-25/) provided students with direct exposure to industrial environments, enabling them to observe production processes, understand operational systems, and apply theoretical knowledge in practical contexts. This hands-on experience significantly enhances students’ professional readiness and supports the development of job-relevant skills.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	The university actively promotes awareness and understanding of modern industrial transformation processes, with particular emphasis on digitalization and smart technologies. Within this framework, the Industry 4.0-focused event (see: https://mdu.edu.az/industry4-23-09-25/) introduced students to key concepts such as automation, artificial intelligence, the Internet of Things (IoT), data-driven decision-making, and smart manufacturing systems. Participants gained insights into how digital technologies are reshaping industrial production and increasing efficiency, flexibility, and sustainability. The event also highlighted the importance of integrating technological innovation into traditional industrial systems to remain competitive in a rapidly evolving global economy.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	Innovation and Technology Days represent one of the university’s flagship initiatives for promoting creativity, entrepreneurship, and technological advancement. During the event (see: https://mdu.edu.az/innovation-and-technology-days-27-11-25/), students presented startup concepts, innovative technological solutions, and applied research projects aimed at solving real industrial and societal challenges. The event provided a collaborative platform where students, academics, and industry representatives could exchange ideas, evaluate projects, and explore opportunities for further development and commercialization.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	The university actively promotes the integration of innovative technologies into industrial processes through targeted academic and practical initiatives. In this context, the event (see: https://mdu.edu.az/innovative-technology-ideas-in-industry-25-12-25/) provided a platform for students and experts to present and discuss new technological ideas aimed at improving industrial productivity and efficiency. Participants explored innovative approaches to optimizing production processes, reducing resource consumption, and enhancing sustainability through technological solutions. These discussions encouraged forward-thinking perspectives and supported the development of practical solutions to real industrial challenges. The initiative contributes to technological modernization and sustainable industrial growth, aligning closely with the objectives of SDG 9.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	The development of practical innovation skills is further supported through prototype-based activities that emphasize applied learning and experimentation. The event (see: https://mdu.edu.az/technology-and-prototype-17-09-25/) enabled students to design, develop, and present technological prototypes that demonstrate the practical implementation of innovative ideas. These prototypes reflected students’ ability to transform theoretical concepts into functional solutions addressing real-world problems. The process of prototyping also enhances creativity, technical proficiency, and iterative problem-solving skills. By encouraging hands-on innovation and experimentation, this initiative supports the development of applied competencies and contributes to SDG 9 by fostering technological advancement and innovation capacity.

	EVIDENCE
	SDG 9 –Industry, Innovation and Infrastructure
	The university actively promotes smart technologies and digital transformation initiatives as part of its commitment to modern technological development. Within this framework, the event (see: https://mdu.edu.az/smart_21-09-25/) focused on the design and application of smart systems, including intelligent infrastructure, digital platforms, and automated solutions across various sectors. Participants explored how smart technologies can improve efficiency, optimize resource use, and enhance the quality of services in both industrial and urban contexts. These activities contribute to the development of digital literacy, innovation capacity, and technological adaptability among students. As a result, the initiative supports the advancement of modern technological systems and aligns with SDG 9 objectives.
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	Sustainability and innovation are further reinforced through interdisciplinary and collaborative events such as hackathons. The Energy Efficiency and Green Technologies Hackathon (see: https://mdu.edu.az/mingachevir-state-university-hosts-energy-efficiency-and-green-technologies-hackathon/) brought together students from different disciplines to develop innovative solutions aimed at improving energy efficiency, reducing environmental impact, and promoting the use of green technologies. Participants worked in teams to design creative and practical solutions to real-world environmental challenges, combining technical knowledge with sustainability principles. This initiative fosters teamwork, creativity, and innovation, while also promoting environmentally responsible industrial practices. Consequently, it contributes to sustainable industrial development and supports the achievement of SDG 9.
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	IMPACT
	Mingachevir State University has generated substantial and multidimensional impacts through the implementation of SDG 9-related initiatives, while also laying a strong foundation for long-term sustainable outcomes. These impacts extend across individual, institutional, and socio-economic levels, collectively contributing to the development of an innovation-driven academic environment and supporting the broader objectives of sustainable industrialization and technological advancement. At the individual level, students and young researchers have demonstrated significant improvement in innovative thinking, entrepreneurial capacity, and technological proficiency. Participation in trainings, seminars, competitions, and hackathons has enabled them to develop essential competencies such as analytical reasoning, problem-solving, and project management. These skills are critical for adapting to complex and rapidly evolving industrial and technological landscapes. At the same time, exposure to startup development processes, business model design, and funding mechanisms has strengthened their entrepreneurial mindset, empowering them to transform ideas into viable and scalable business solutions.
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	From a technological perspective, the integration of advanced tools and concepts—including artificial intelligence, data analytics, cybersecurity, and Industry 4.0—has significantly enhanced students’ technical expertise and digital literacy. As a result, participants are better prepared to engage with modern industrial systems, contribute to digital transformation processes, and operate within data-driven environments. These competencies are essential for supporting innovation and productivity in knowledge-based industries.
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	At the institutional level, the university has reinforced its position as a center for innovation, applied research, and technological development. The adoption of international best practices in education and training has improved the quality and relevance of academic programs, ensuring alignment with global standards and labor market demands. In addition, strengthened collaboration with industry partners has facilitated knowledge exchange, practical training opportunities, and joint initiatives, thereby enhancing the practical orientation of education and supporting technology transfer.
	A key dimension of both current and future impact is the promotion of sustainability and environmental responsibility. Activities focused on energy efficiency, green technologies, and sustainable transport have increased awareness of environmental challenges and encouraged the integration of sustainability principles into technological and industrial development.
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	Furthermore, initiatives such as cybersecurity competitions and digital innovation events have enhanced awareness of data protection, system resilience, and risk management. These competencies are increasingly vital in a digitalized economy, where secure and reliable infrastructure forms the backbone of economic stability and technological progress. Looking ahead, the continuation and expansion of these initiatives are expected to further strengthen human capital development and institutional capacity. Graduates will be increasingly equipped to participate in innovation-driven sectors such as digital technologies, renewable energy, artificial intelligence, and smart infrastructure.
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	The integration of emerging technologies into curricula and training programs will ensure continuous adaptation to evolving industry needs, while expanded university–industry collaboration will accelerate the commercialization of research outcomes and innovative ideas. Participation in international academic networks and exposure to global best practices will further enhance competitiveness, research quality, and institutional reputation. In the long term, the sustained emphasis on innovation, entrepreneurship, and sustainability will foster a resilient and dynamic innovation ecosystem within the university. This ecosystem, characterized by strong academic–industry linkages, advanced technological competencies, and a culture of creativity and experimentation, will continue to generate lasting socio-economic benefits. Ultimately, these combined impacts position the university as a leading contributor to sustainable development, technological progress, and inclusive economic growth in alignment with SDG 9.
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	This figure presents Mingachevir State University’s SDG 9 (Industry, Innovation and Infrastructure) performance through a structured and visually enhanced indicator table. It outlines baseline data for 2024, current progress in 2025, and projected targets for 2026–2027 across key areas such as applied research, digital transformation, student participation, innovation activities, and ecosystem engagement. The data demonstrates a consistent increase in research output, technological training activities, and student involvement in digital and innovation programs. In parallel, the number of innovation events and participants within the innovation ecosystem shows a steady upward trend, reflecting the University’s growing capacity in fostering innovation and industry collaboration.
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	Despite the progress achieved in advancing SDG 9, Mingachevir State University continues to face several structural and operational challenges that limit the full potential, scalability, and long-term impact of its industry, innovation, and infrastructure initiatives. One of the primary challenges is the limited scale of applied research and its integration into industry. Although initial research activities have been conducted, particularly in areas such as energy efficiency and industrial optimization, the number of large-scale, industry-funded, and commercially transferable research projects remains relatively low. Another key issue relates to the insufficient development of a fully institutionalized innovation ecosystem. While innovation events, hackathons, and student initiatives are regularly organized, the absence of structured mechanisms such as incubation centers, technology transfer offices, and sustainable funding schemes limits the continuity and scalability of innovation outcomes.
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	The integration of digital infrastructure, although progressing, is not yet fully comprehensive. Existing systems support teaching and administrative processes; however, the lack of fully integrated smart campus solutions and advanced data management platforms restricts efficiency and real-time decision-making capabilities. In addition, there are challenges related to industry collaboration. Although partnerships have been established, they are often project-based and short-term. More strategic, long-term, and outcome-oriented collaborations are needed to ensure sustained impact and alignment with industrial needs. Another important limitation is the relatively low level of commercialization of research outputs. While academic publications have increased, the translation of research findings into patents, prototypes, or market-ready solutions remains limited. Infrastructure-related constraints also persist. Some laboratories and technical facilities require modernization and upgrading to meet international standards and to support advanced research and innovation activities.
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	In response to the identified challenges, Mingachevir State University has developed a structured and forward-looking strategy aimed at strengthening its research capacity, enhancing innovation ecosystems, and improving infrastructure in alignment with SDG 9. To address the limited scale of applied research, the University will expand industry-oriented research by establishing dedicated research clusters in priority areas such as energy efficiency, digital technologies, and industrial optimization. Increased efforts will be made to attract external funding, including grants and industry-sponsored projects, to enhance both the scale and impact of research activities. To strengthen the innovation ecosystem, the University will establish formal support structures such as an Innovation and Entrepreneurship Center, incubation programs, and technology transfer mechanisms. These structures will support the full lifecycle of innovation—from idea generation to commercialization—while providing mentorship, funding access, and technical support.
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	In order to enhance digital transformation, the University will implement an integrated smart campus framework, combining digital infrastructure, data management systems, and automation tools. This will improve operational efficiency, enable real-time monitoring, and support data-driven decision-making across academic and administrative processes. To improve industry collaboration, the University will transition from short-term, project-based partnerships to long-term strategic collaborations. Formal cooperation agreements with key industrial stakeholders will be established, focusing on joint research, student internships, co-developed curricula, and innovation projects. To address the low level of research commercialization, the University will introduce policies and incentives to promote patenting, prototyping, and start-up creation. Support mechanisms such as seed funding, intellectual property guidance, and innovation grants will be implemented to facilitate the transition from research to market. In terms of infrastructure development, the University will prioritize the modernization of laboratories, research facilities, and technical equipment. Investments will focus on creating advanced, technology-enabled environments that support high-quality research and innovation activities.
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	CONTINUOUS IMPROVEMENT AND FUTURE PLANS
	Mingachevir State University adopts a strategic and forward-looking approach to ensure the continuous improvement of its SDG 9-related activities, with a strong focus on innovation, technological advancement, and sustainable industrial development. Building on its existing achievements, the university aims to further enhance the quality, relevance, and impact of its academic, research, and industry engagement initiatives through systematic planning and ongoing evaluation. A key priority is the continuous modernization of curricula and training programs in line with emerging technological trends and labor market demands. The university plans to expand the integration of advanced topics such as artificial intelligence, data analytics, cybersecurity, automation, and smart systems into teaching and learning processes.
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	Strengthening university–industry collaboration remains a central component of future development. The university aims to establish long-term partnerships with industrial enterprises, technology companies, and innovation centers to facilitate joint research projects, internships, and practical training opportunities. These collaborations will enhance knowledge transfer, support the commercialization of research outputs, and ensure that academic programs remain aligned with real-world industrial needs. In addition, the university plans to expand its innovation ecosystem by supporting startup development, entrepreneurship education, and incubation initiatives. The establishment of innovation hubs, startup accelerators, and mentorship programs will provide students and young researchers with the necessary resources, guidance, and networking opportunities to transform innovative ideas into sustainable business ventures.
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	CONCLUSION
	The comprehensive range of trainings, seminars, hackathons, competitions, and exhibitions implemented at Mingachevir State University reflects a strong, coherent, and strategically aligned commitment to fostering innovation, technological advancement, and entrepreneurial development. These initiatives collectively create an enabling environment that supports the integration of theoretical knowledge with practical application, thereby enhancing the quality and relevance of education. Through these activities, participants have developed a deep and multidimensional understanding of key areas, including startup ecosystems, research commercialization, digital transformation, sustainable technologies, and industrial safety. The emphasis on experiential learning has significantly strengthened analytical thinking, problem-solving abilities, creativity, and teamwork—competencies that are essential for success in modern industrial and technological contexts.
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	The incorporation of international best practices and the strengthening of university–industry cooperation have further enhanced the effectiveness and impact of these initiatives. By facilitating knowledge exchange, practical training, and collaborative innovation, the university has successfully bridged the gap between academic education and real-world industrial applications. Moreover, the focus on sustainability ensures that technological and industrial development is aligned with environmental and social considerations. This holistic approach contributes to the development of a workforce that is not only technically skilled and innovative but also socially responsible and environmentally conscious.
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	From an institutional perspective, Mingachevir State University has positioned itself as a dynamic and forward-looking center for innovation, technology development, and applied research. Its activities demonstrate a clear commitment to supporting sustainable industrialization, resilient infrastructure, and technological progress in line with global development goals. In conclusion, the university’s integrated and multidisciplinary approach provides a robust and replicable model for advancing innovation and sustainable development within higher education. By aligning its initiatives with SDG 9, Mingachevir State University contributes significantly to the creation of a knowledge-based economy, the promotion of technological innovation, and the achievement of long-term socio-economic sustainability.
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