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Abstract: This study examines the evolving role of Iranian university 

technoparks in promoting sustainable development through green technologies 

and innovations. The research identifies a gap in the global understanding of 

how academic institutions in the Middle East contribute to climate and 

environmental challenges. Using qualitative content analysis of national 

initiatives, university programs, and technology transfer mechanisms, the study 

highlights key methods by which technoparks foster environmentally friendly 

solutions. Examples include solar energy innovations at the University of Tehran, 

hydrogen fuel cell development at IUST, and plastic waste recycling at AUT. 

Technoparks not only serve as incubators for startups and cleantech solutions but 

also act as platforms for knowledge-based companies to collaborate with 

industry and government. Findings reveal that technoparks provide critical 

infrastructure for R&D, facilitate commercialization of academic research, and 

promote sustainable entrepreneurship through training, incentives, and public-

private partnerships. These institutions also support national climate goals, 

including emission reductions and water conservation strategies. The results 

show that despite ecological startups constituting a small percentage of Iran’s 

knowledge-based firms as of 2018, recent policy shifts (2022–2025) are catalyzing 

growth in the green tech sector. The implications suggest that university 

technoparks are central to transforming Iran’s innovation ecosystem toward 

sustainability and represent scalable models for similar contexts globally. Further 

research is encouraged to quantitatively assess the long-term impact of such 

technoparks on regional development and climate resilience. 

Keywords: University Technoparks, Green Innovation, Sustainable 

Development, Knowledge-Based Economy, Renewable Energy, Iran, Cleantech 

Startups. 

 

Introduction 

University technoparks in Iran are playing an increasingly important role in 

promoting environmentally sustainable technologies and "green" innovations in the 

country. They bring together the scientific potential of universities and entrepreneurship, 

helping to transform research into commercial products and solutions. The Iranian 

government and the scientific community view the involvement of universities, research 

centers, and knowledge-based companies as one of the key strategic approaches to 

addressing environmental challenges (Tehran Times). In particular, the Ministry of Science 

and Technology and the Department of Environment emphasize that environmental 

protection must take precedence over traditional development, and that science and 

innovation should serve as the foundation of sustainable development (Tehran Times). In 

this regard, university incubators and technoparks are expected to act as catalysts for 
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“green” growth by creating jobs, commercializing eco-friendly technologies, and turning 

environmental challenges into new opportunities (Tehran Times). 

 

Methodology 

This study employs a qualitative methodological approach based on content analysis 

of secondary data sources to explore the contribution of Iranian university technoparks to 

sustainable development. The research draws primarily from official reports, institutional 

publications, academic case studies, and validated media sources that document 

environmental initiatives led by universities and their affiliated technoparks across Iran. 

The selection criteria for data sources focused on projects explicitly addressing green 

technologies, including renewable energy, waste recycling, water conservation, and 

sustainable agriculture. Emphasis was placed on examples that demonstrate a clear linkage 

between academic research and real-world implementation through startups, incubators, or 

public-private partnerships. 

The analysis is descriptive and exploratory in nature, aiming to identify patterns, 

trends, and institutional mechanisms that support green innovation. Data was extracted and 

categorized thematically to evaluate how technoparks facilitate technology transfer, 

incubate eco-entrepreneurship, and engage with governmental or industrial partners. 

Special attention was paid to national policies from 2018 to 2025 that influence the 

development of cleantech ecosystems, including funding programs, regulatory incentives, 

and international cooperation efforts. The method allowed for cross-institutional 

comparison among leading universities such as the University of Tehran, Iran University of 

Science and Technology (IUST), and Islamic Azad University, highlighting their respective 

strengths and focus areas. 

This methodological framework enables a nuanced understanding of how university 

technoparks function as catalysts for environmentally sustainable innovation in a semi-

centralized innovation system like Iran’s. It also provides a basis for identifying gaps in 

practice and policy, and suggests directions for future empirical research focused on impact 

assessment and scalability. 

 

Result and Discussion 

Environmentally Sustainable Technologies in Iranian Universities and Technoparks 

Iranian universities and their affiliated technoparks are engaged in the development of 

various areas of sustainable technologies. The following are key directions and examples: 

Renewable Energy and Energy Efficiency 

• Solar and Hydrogen Energy: The University of Tehran (UT) and other institutions are 

actively researching next-generation solar panels. For example, Iranian scientists from 

UT have demonstrated an innovative ultra-thin silicon nanoparticle-based solar cell with 

an efficiency of approximately 11% (PV Magazine). The research showed that multilayer 

nanostructures can effectively absorb light and generate electricity, paving the way for 

thinner and more efficient solar cells. 
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• The Iranian “Sun-Air” Research Institute at Ferdowsi University of Mashhad (FUM) also 

specializes in wind and solar energy. Established in 2010, the institute comprises 

departments for wind energy, solar energy, and energy storage systems (Ferdowsi 

University of Mashhad). Among its projects are the development and testing of wind 

turbine prototypes, creation and evaluation of various types of photovoltaic panels, 

improvement of organic solar cell technologies, and research on lithium-ion and redox 

batteries (Ferdowsi University of Mashhad). The institute is focused not only on research 

but also on the commercialization of results, providing students with training in 

entrepreneurship in the field of sustainable energy (Ferdowsi University of Mashhad). 

Fuel Cells and Smart Grids: The Iran University of Science and Technology (IUST) hosts 

the Green Research Center, established back in 1999 (Iran University of Science & 

Technology). This center is one of the pioneers in energy-saving and eco-technologies in 

Iran. It comprises research groups focused on renewable energy, energy consumption 

management, and smart grid technologies (Iran University of Science & Technology). For 

instance, the fuel cell laboratory at IUST is developing prototypes of hydrogen PEM fuel 

cells for eco-friendly transportation (Iran University of Science & Technology). These 

research initiatives aim to create clean energy sources (hydrogen, fuel cells) and more 

efficient electricity networks, thereby reducing the carbon footprint of the energy sector. 

• Energy Efficiency and Industrial Innovation: Students and young engineers are 

developing technologies to improve efficiency in traditional industries. For example, a 

student from the Islamic Azad University (Meybod branch) developed a system for 

recovering waste steam in industrial plants. This system condenses steam from boiler 

emissions and returns the water into the cycle (ANA News Agency). The prototype has 

already been tested at a plant in Yazd and is unique in that it uses renewable energy 

sources and natural cooling instead of electricity (ANA News Agency). The system 

utilizes ambient conditions—shade, night cooling, and air movement—to condense 

steam, saving approximately 540 kcal of energy per liter of condensed water, making the 

process economically viable (ANA News Agency). Such innovations, implemented 

through university startups, help reduce energy loss and water consumption in industry. 

Waste Management and Recycling 

• Plastic Recycling: Researchers at Amirkabir University of Technology (AUT) have 

proposed a "green" method for recycling plastic waste. Using a special eco-friendly 

catalyst, they accelerate the decomposition of used PET bottles from hundreds of years 

to a much shorter time span (ANA News Agency). This technology breaks down plastic 

bottles into monomers, which can then be reused in the production of new plastics (ANA 

News Agency). Thus, the closed-loop recycling process prevents plastic from entering 

the environment and reduces microplastic formation. In 2024, a specialized center for 

catalyst production for such recycling is planned to be opened at the Materials and 

Energy Research Institute (MERI) Park in collaboration with a knowledge-based chemical 

company (ANA News Agency). Located in the MERI technopark, this center will develop 

key catalytic technologies to address Iran's plastic waste challenge. 
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• Industrial Waste Recycling: Knowledge gained at universities is increasingly being 

transformed into practical waste management solutions. One example is the 

aforementioned steam emission recovery system (developed at Azad University), which 

essentially turns waste steam—and the water it contains—into a resource, reducing air 

pollution and conserving water (ANA News Agency). Another example involves 

extracting valuable materials from industrial waste: Iranian experts affiliated with 

universities are developing technologies to recover useful elements (such as silver and 

lead) from industrial residues, as reported in scientific news (ANA News Agency). These 

initiatives promote the principles of a circular economy, where waste is seen as raw 

material for new products. 

• Solid Waste Management: University teams are also engaged in recycling household 

and agricultural solid waste. In March 2024, a memorandum was signed between the 

Headquarters for Knowledge-Based Development in Water, Climate, and the 

Environment and the major agro-industrial company Karun in Khuzestan Province [5]. 

The aim of this agreement is to involve knowledge-based companies in solving 

environmental issues in the sugarcane industry. The plan includes implementing green 

technologies into the sugarcane production cycle, including green harvesting (eco-

friendly harvesting without burning fields), efficient water management, agricultural 

waste utilization, and the production of valuable by-products from sugarcane residues 

[5], [5]. A joint innovation center is being established within the sugar company to host 

startups and technology firms working on wastewater treatment, bagasse processing, 

energy conservation, and more (ANA News Agency). This approach illustrates how 

university technoparks and companies contribute to the greening of traditional 

industries. 

Water Resources and Land Ecology 

• Water Conservation and Desertification Control: In the face of drought and dust storms 

in the Middle East, technologies for soil moisture retention are of great importance. 

University-based technology centers are offering innovations in this field. For instance, a 

researcher from the Islamic Azad University (Ilam branch) has developed a 

biodegradable superabsorbent polymer capable of retaining large amounts of water in 

the soil (ANA News Agency). This polymer is applied to the topsoil; during rainfall, it 

absorbs water and gradually releases it during dry periods, maintaining soil moisture 

(ANA News Agency). The material is environmentally safe (fully biodegradable) and 

does not pollute the soil [5]. By maintaining soil moisture, vegetation cover is preserved, 

which helps prevent dust storms—a major issue in Iranian regions (ANA News Agency). 

This project was implemented at the Azad University’s technology development center 

in Ilam and presented at the national exhibition Asre Omid ("Era of Hope") in 2022 (ANA 

News Agency). Such initiatives show that Iranian universities are actively engaged in 

sustainable agriculture, developing methods to combat desertification and preserve 

ecosystems. 

• Efficient Water Use: Many projects focus on water conservation in urban areas and 

industrial settings. The Isfahan University of Technology (IUT) is implementing “green 
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campus” programs where water usage is monitored and reduced through measures like 

sectoral consumption tracking, leak elimination, and rainwater harvesting ([14], [14]). 

These solutions are later extended beyond campus. Furthermore, the aforementioned 

industrial cooperation (e.g., the Karun sugar company project) targets the 

implementation of smart water management systems in the agricultural sector (ANA 

News Agency). On a national scale, Iran faces a severe water shortage, prompting 

support for knowledge-based companies offering solutions to the water crisis. However, 

as of 2018, out of ~3,000 Iranian knowledge-based companies, only about 50 were 

involved in water, agriculture, and drought issues (Tehran Times). The government aims 

to increase this number by encouraging young scientists and entrepreneurs to focus on 

water technology—including through recommendations for master’s and PhD students 

to choose water crisis and ecology topics for their theses (Tehran Times). This policy 

ensures that research results move from universities into startups and practical 

applications, including through incubators and technoparks (Tehran Times). 

Table 1. The table below presents examples of sustainable technologies developed at Iranian universities, 

indicating the institution and the area of application: 

Example of Project / Startup University / Technopark Sector / “Green” Focus 

Recycling of PET plastic into monomers 

using a catalyst  

Amirkabir University of 

Technology (AUT) 

Plastic recycling, waste 

reduction 

Industrial steam condensate recovery 

system (prototype tested at a plant)  

Islamic Azad University, 

Meybod Technopark 

Energy saving, water 

conservation in industry 

Biodegradable superabsorbent for soil 

moisture retention (dust storm prevention)  

Islamic Azad University, Ilam 

Technopark 

Soil protection, anti-

desertification, agro-eco 

technologies 

Multilayer nano-silicon solar cell (ultra-

thin, ~11% efficiency)  

University of Tehran (UT), 

Innovation District 
Renewable energy (solar) 

PEM fuel cells for transportation (lab 

prototype)  

Iran University of Science and 

Technology (IUST), Incubator 

Hydrogen energy, clean 

transport 

Small and medium-sized wind turbines 

(design and testing)  

Ferdowsi University, Sun-Air 

Research Institute (Mashhad) 

Renewable energy (wind), 

power generation systems 

Digital smart grids and smart grid 

technologies (research group)  
IUST, Green Research Center 

Energy efficiency, renewable 

energy integration 

“Green” technologies for the sugar 

industry (joint innovation center with 

company)  

Climate & Water HQ + 

Companies in Khuzestan Park 

Circular economy (agricultural 

waste, water, energy) 

 

Note: The Islamic Azad University – the largest network of private universities in Iran – has 

also established an extensive innovation infrastructure, including over 100 growth centers 

and several "innovation factories" across the country. In 2022, Azad hosted the national 

forum Asre Omid (“Era of Hope”), where around 3,000 knowledge-based companies, 

startups, and laboratories showcased their ecological and technological achievements (ANA 

News Agency). This demonstrates the scale of university involvement in addressing 

environmental challenges. 
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Figure 1. Iranian University Green Tech Projects 

The Role of University Technoparks in Promoting Sustainable Development 

Iranian university technoparks play a key socio-economic role – they serve as a bridge 

between academic science and the practical economy, particularly in the field of sustainable 

development. Their role can be briefly characterized as follows: 

• Incubation of Green Startups: University-affiliated technoparks provide infrastructure 

for young entrepreneurs and researchers to launch science-based businesses. For 

example, Sharif University Technopark (Sharif STP) – one of the first in Iran – has 

supported more than 500 companies since 2016, some of which have become market 

leaders in the Middle East (Sharif University of Technology). Sharif STP, established with 

support from the Ministry of Science, aims to “help talents realize their potential and find 

science-based solutions to real-world problems” (Sharif University of Technology). Many 

of these problems are environmental (energy saving, traffic congestion, water treatment, 

etc.), and the park hosts several green startups. Technoparks offer office space, labs, 

access to equipment and expert networks, lowering the barriers to launching cleantech 

businesses. 

• Commercialization of Research for Sustainable Development: University parks focus 

on transforming R&D results into commercial products that benefit society and the 

environment. The University of Tehran Science and Technology Park (UTSTP) – the 

oldest in the country, established in 2001 – explicitly declares its mission as supporting 

innovation commercialization and solving urgent societal issues (IASP). UTSTP hosts 

around 300 companies (with over 6,500 employees) working in priority sectors for Iran: 

biotechnology, energy, agriculture, and IT (IASP). The inclusion of energy and 

agricultural sectors signals active work in renewable energy, food security, and other 
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green areas. Furthermore, an innovation zone is being developed within UTSTP, 

including thematic hubs – one focused on the “smart, green, and intelligent city,” and 

another on the circular economy (IASP). This highlights the park’s contribution to 

sustainable urban development and the implementation of zero-waste production 

principles. 

• Building a Sustainable Entrepreneurship Ecosystem: Technoparks act as hubs in an 

ecosystem connecting universities, startups, investors, government, and industry. They 

offer educational programs, accelerators, and mentoring for entrepreneurs – including 

sustainability topics. For example, the Tarbiat Modares Science and Technology Park 

(MSTP) in Tehran has, since its official launch in 2005, provided startups with funding, 

training, marketing support, access to venture capital, and even tax incentives (IASP). 

These services help green startups survive the early stages and bring their products to 

market. MSTP operates three campuses, one of which collaborates closely with the 

university’s Faculty of Agriculture, offering labs for agri-tech innovation (IASP). This 

strong connection with relevant faculties accelerates technology transfer into the real 

sector, including sustainable agriculture. 

• Job Creation and Regional Development: University technoparks are usually linked to 

specific regions and universities, enabling them to address local environmental and 

economic conditions. For example, the Isfahan Science and Technology Town (ISTT), 

initiated by the Isfahan University of Technology, has become one of the leading 

innovation hubs in the Middle East (Isfahan University of Technology). Its work has 

strengthened cooperation between the university and local industries, resulting in 

around 2,000 joint applied research projects (Isfahan University of Technology). Thanks 

to ISTT, students and graduates gain experience solving real-world problems, including 

ecological ones, while the region benefits from new businesses and job creation. Similarly, 

technoparks in other provinces (e.g., Kermanshah, Tabriz, Mashhad) are helping to 

spread sustainable technologies throughout the country—not just in the capital. 

National Initiatives and Government Support 

The role of university technoparks in Iran is reinforced by support at the national 

level. The Vice President for Science and Technology promotes the policy of the “Year of 

Production: Knowledge-Based and Job-Creating,” with particular attention to 

environmentally significant innovations (Tehran Times). Through the Innovation and 

Prosperity Fund and the National Environmental Fund, the government finances the 

involvement of knowledge-based companies in addressing issues related to air, water, 

waste, and energy management (Tehran Times). Regular exhibitions—such as the Iran 

Environment Expo and innovation festivals—provide platforms for technoparks and 

universities to showcase the latest eco-developments in air purification, water treatment, 

energy efficiency, and more (Tehran Times). 

Thus, technoparks have become part of the national innovation ecosystem: they 

receive support and, in return, generate projects aligned with Iran’s sustainable 

development goals and international climate commitments (e.g., the Paris Agreement, 
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aiming to cut CO₂ emissions by 4–12% through domestic and foreign investments) (Eurasian 

Research Institute). 

 

Contribution of Technoparks to the Development and Implementation of Green 

Technologies 

Iranian university technoparks make a concrete contribution to the development and 

implementation of green technologies through several mechanisms: 

• Infrastructure for Research and Prototyping: 

Technoparks provide researchers with facilities for R&D and pilot projects. For 

example, the University of Tehran's technopark is developing the Innovation District—a 

750-hectare zone within the city (University of Tehran Innovation District). It is focused 

on a “sustainable, green, and smart” urban environment, piloting solutions for city 

management, such as district-level renewable energy, smart waste and water systems, 

and eco-friendly transportation (University of Tehran Innovation District). This project is 

supported by a four-party agreement between the university, the Vice Presidency for 

Science, the Ministry of Science, and the Tehran Municipality, integrating the technopark 

into the urban fabric and turning it into a testing ground for green tech (e.g., energy-

efficient buildings, rooftop solar panels, smart traffic lights). 

• Mentoring and Education in Green Entrepreneurship: 

Many technoparks run acceleration programs where experts train startups not only 

in business skills but also in sustainability principles. For instance, MSTP (Tarbiat 

Modares Science and Technology Park) organizes startup events, commercialization 

consultations, IP protection workshops, and more (IASP). These programs increasingly 

include environmental sustainability components, as investors and the government are 

keen on green solutions. Technoparks also host competitions and hackathons on 

ecological themes. For example, Sharif University organizes student contests on 

renewable energy and clean water, with winners receiving incubator support to 

implement their projects. 

• Industry and Government Partnerships for Pilot Projects: 

Technoparks act as mediators between startup solutions and industrial or 

governmental demands. In the case of the sugar industry in Khuzestan, the technopark 

connected an agribusiness company with a group of startups to sign a cooperation 

agreement for implementing green technologies (ANA News Agency). Another example: 

in 2023, the University of Tehran’s technopark and the Japanese Embassy announced 

plans to create a joint scientific-technopark center to exchange technologies in waste 

management, wetland protection, dust storm mitigation, and climate change (Tehran 

Times). These examples show that technoparks are not isolated within campuses—they 

actively integrate into national and international projects, providing university expertise 

for pilot programs (e.g., the restoration of Lake Urmia or creation of modern recycling 

systems with Japanese support). 
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• Financial Support and Incentives: 

Through technoparks, the government offers tax breaks and grants to green 

businesses. Residents of science parks often enjoy tax exemptions and easier access to 

loans. According to the Vice Presidency for Science, regulations and tax burdens are 

being relaxed for young startups under the knowledge-based development program 

(undp.org). This policy enables environmental startups to grow to the stage where they 

can attract investment. By 2022, thanks to these measures, the number of startups in Iran 

had surged—Tehran alone had around 400 startups (compared to 150 a few years earlier) 

(undp.org). While not all are eco-focused, the overall growth of the startup ecosystem 

increases the likelihood of cleantech emergence. 

• Promoting a Culture of Sustainable Development: 

University technoparks cultivate a culture of environmental responsibility among 

youth. For example, the Iran University of Science and Technology (IUST) not only 

develops technologies but also implements green campus management—from energy-

saving LED lights and thermal insulation to waste reduction and greening efforts (Isfahan 

University of Technology). Such initiatives demonstrate the practical value of sustainable 

practices, which students and entrepreneurs later apply in their startups. The University 

of Isfahan, as previously noted, has integrated metro infrastructure to reduce transport 

emissions and improve campus access (Isfahan University of Technology). Thus, 

technoparks at “green” universities serve as demonstration zones that spread best 

practices in sustainability throughout society. 

University technoparks in Iran have established themselves as engines of 

environmentally sustainable innovation, linking science, business, and societal needs. 

Leading universities—such as the University of Tehran, Sharif University of Technology, 

Iran University of Science and Technology (IUST), Tarbiat Modares University, Isfahan 

University of Technology, and the extensive network of Islamic Azad University—are 

actively using their parks and incubators to develop green technologies. These platforms 

produce solutions in renewable energy, energy efficiency, waste management, water 

conservation, and sustainable agriculture. 

These solutions do not remain on paper: through collaboration with industry and 

government programs, they are implemented in the real economy—from solar panels and 

wind turbines to plastic recycling systems and agricultural innovations. 

The contribution of university technoparks to sustainable development is evident not 

only in concrete technologies but also in the cultivation of a new generation of 

environmentally conscious entrepreneurs. By supporting startups, providing training, and 

offering resources, technoparks help transform traditional sectors and create new segments 

of the green economy. This strategy aligns with Iran’s national priorities—reducing carbon 

emissions, diversifying energy sources, and addressing water scarcity (Eurasian Research 

Institute), by leveraging domestic intellectual resources. 

Although as of 2018 only around 1.7% of knowledge-based companies were focused 

on water and agro-ecological issues (Tehran Times), the trend is clearly positive. 

Government initiatives from 2022–2025 are stimulating the growth of the green startup 
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sector, and university technoparks serve as a natural platform for this expansion. In the 

coming years, we can expect to see more environmentally oriented companies emerging 

from academic environments, contributing to Iran’s sustainable development and 

addressing regional ecological challenges 

Conclusion 

The analysis of Iranian university technoparks demonstrates their vital role in 

advancing environmentally sustainable innovation by bridging academic research and 

socio-economic development. Through initiatives in renewable energy, waste management, 

water conservation, and green entrepreneurship, technoparks affiliated with leading 

institutions—such as the University of Tehran, IUST, and the Islamic Azad University 

network—are actively contributing to Iran’s environmental and climate goals. The study 

reveals that technoparks not only support cleantech startups with infrastructure and 

mentorship but also facilitate industry partnerships and national policy integration, thereby 

amplifying the real-world application of academic research. These findings imply that 

university technoparks are strategically positioned as catalysts for ecological modernization 

and low-carbon economic transformation. However, given that ecological ventures still 

represent a minority within Iran’s knowledge-based sector, further empirical research is 

needed to assess their long-term economic and environmental impact. Future studies 

should focus on quantitative indicators of success, scalability potential, and regional 

disparities in technopark-driven sustainability outcomes. 
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