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ABSTRACT

Investigating and solving the problem of innovative research at universities can help improve
the role of these institutions in developing technology and knowledge exchange among
different social and economic audiences as well as contribute to more effective interactions
between universities and society. The purpose of this article is to identify and report innovation
in the field of research, technology, and knowledge exchange in major universities located in
Tehran. This research has been carried out quantitatively based on institutional registration
data in two steps. First, the components of the model or conceptual framework were identified
through an unsystematic review of the documents. The components include innovation in
inputs, processes, and outputs. Inputs encompass human and financial resources aw well as
infrastructure; processes involve structures, organizations, mechanisms, and procedures; and
outputs comprise of creation and application of knowledge and technology, demand-oriented
research projects, the quantity and quality of published scientific articles, books, journals,
faculty members' scientific ranks, honors they possess, the expansion of postgraduate
education, technological units, start-ups, knowledge-based companies and accelerators,
international scientific mobility, and income in the field of research, technology, and
knowledge exchange. Second, the state of innovation in eight universities under study has been
analyzed in the context of research, technology, and knowledge exchange. In these universities,
innovation was found to exist in both concept and perspective: innovation in the research and
technology system and its elements and components, and the support of universities and the
university research and technology system for transformation and innovation to address
stagnation, stasis, and recession. Universities have undergone significant transformation and
innovation in research inputs, processes, and outputs, technology, and knowledge exchange,
hence, they actively support and promote innovation.
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INTRODUCTION

In 1998, Drucker claimed that "higher education is in deep crisis, and that
universities will simply turn into monuments over the next thirty years." What he
meant by this warning was the necessity of transformation and innovation at
universities to prevent them from adherence to inefficient scientific, research, and
service traditions. With the beginning of the third millennium, leaders of most
universities began working towards this goal and were able to bring about
significant changes and innovations on campuses in the last two decades.
Innovation has become one of the critical issues for leaders and managers in a
knowledge-based society. In a stable and static environment, universities might
deem innovation relatively unimportant and meaningless, and they could
automatically set and steer their vision, mission, programs, and policies. However,
in practice, this is not the case and universities do not follow automatic and simple
regulations. The environment is constantly in flux, and the consequences of these
changes for the future of universities are often profound. Innovation in universities
is not merely desirable but necessary in today's fast-paced world. Universities play
an essential role in shaping the future by transferring knowledge, fostering critical
thinking, and conducting pioneering research. Without a commitment to
innovation, universities risk stagnation and obsolescence. By embracing innovation,
universities can pioneer their mission to create and exchange knowledge,
contributing to the progress of society and solving its problems. Therefore, the
primary question of this research is: What innovations have Iran's major
universities made in the field of "research, technology, and knowledge exchange”?

METHODOLOGY

This research has been conducted in two quantitative steps, primarily based on
registered data from the universities. The first step is aimed at identifying and
compiling the components of the conceptual research framework, involved a non-
systematic document review method using scientific documents. In the second step,
the state of innovation in eight big universities in the domains of research,
technology, and knowledge exchange was studied, analyzed, illustrated, and
delineated using the "conceptual framework of research.” As per this, the primary
components of innovation encompass inputs, outputs, research processes,
technology, and knowledge exchange. Within the first component, innovation was
examined in the domains of human resources, financial resources, infrastructure,
and internet bandwidth. In the second component, innovation was explored in
structures and organizations related to research, technology, and knowledge
exchange, as well as in the processes, mechanisms, and procedures associated with
them. The third component delved into innovation in the creation and application
of knowledge and technology, demand-oriented research projects, patents, the
quantity and quality of scientific articles, book, and journals. It also covered the



ranks and honors of faculty members, the expansion of postgraduate education,
technological units, start-ups, knowledge-based enterprises and accelerators,
international scientific mobility, and income in the field of research, technology,
and knowledge exchange.

FINDINGS

Big universities, in the realm of human resources, possess both current and
potential faculty members, students, graduates, researchers, and external
technocrats, including colleagues from technological units, start-ups, and
knowledge-based enterprises. When considering the potential recruitment of
foreign talent, these capabilities become even more significant. Universities have
also made substantial innovations in both soft and hard infrastructures. Crucial
facilities, organizations, and processes such as growth centers, science and
technology parks, technology towers, various research and technology units, and
their associated services all signify innovation. Regarding financial resources, a few
points need attention are:

» Approximately 46% of the budget allocated for research, technology, and the
provision of goods and services is directed towards research, technology, and
entrepreneurship.

= Roughly 21% of the total budget is allocated for research, technology, and the
provisioning of goods and services. In other words, research, technology,
entrepreneurship, and consequently, creativity and innovation have assumed
greater importance compared to previous decades.

* More than 10% of the total university budget is specifically earmarked for
research, technology, and the provision of specialized scientific goods and services.

Universities have undertaken various functions within the realm of research
outputs, technology, and knowledge exchange. The presence of most of them in
global rankings underscores their commitment to innovation in knowledge creation
and exchange. Additionally, the quantity and trajectory of demand-driven research
projects and their financial yield serve as evidence of innovation in addressing the
needs of society, industry, and employers. Regarding patents, universities exhibit a
presence in terms of quantity and trends, but existing rankings indicate that the
volume and quality of inventions fall short of their expected potential. As for
scientific articles, while their quantity attains a high level of transformation and
innovation, the quality and effectiveness need to align with societal needs and
concerns. The number and trend of books and scientific journals demonstrate an
innovative spirit. Nevertheless, considering the infrastructure and capacities of these
universities, especially the number of faculty members and graduates, there remains
room for improvement in the mobility of this index.
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The ranks and honors of faculty members indicate that there has been a
transformation and innovation in the creation and exchange of knowledge. Another
indication of change in research outputs at universities is the expansion of
postgraduate education. The numbers and trends of technological units, start-ups,
knowledge-based companies, accelerators, and other related institutions serve as
examples of the existence of transformation and innovation. The presence of over
86,000 faculty members and graduates, along with the development of numerous
hard and soft infrastructures over the past decade, suggests a promising future. It is
imperative to place greater emphasis on the creation of collaborative products with
industries, government, and society by utilizing shared resources and actively
engaging in mutual fields through defining and conducting joint research projects.
The diversity of activities and the process of international scientific mobility at
universities, especially before the outbreak of COVID-19, are noteworthy. The
amount and trend of income generated from research and technology demonstrate
innovation and continuous growth. However, universities still have a relatively long
way to go to diversify their income and financial resources, as the ratio of dedicated
research and technology revenues from the total budget is approximately 10
percent. Furthermore, the list and trend of demand-oriented research projects and
technologies illustrate that universities possess the necessary capacity, capabilities,
and skills to play an effective role in national development and enhance
productivity. Nevertheless, it is expected that the potential and capacities of these
universities will be even more evident in the future, reflecting both past and present
accomplishments.

CONCLUSION

In big universities, research and technology innovations comprise of two distinct
concept and perspective. The first pertains to innovation within the research and
technology system, including its elements and components. The second concept
revolves around the support provided by universities and their research and
technology systems to promote transformation and innovation, thereby preventing
stagnation. Universities exhibit significant transformation and innovation across all
components of inputs, processes, and outputs in the realm of research and
technology, actively supporting innovative practices. The development of
infrastructure, research and technology units, and commercialization, such as
growth centers and science and technology parks, should be closely integrated with
other university functions, such as education, faculty, and student engagement.

Moreover, motivating and encouraging professors and, consequently, students
to actively participate in research and technology, with an approach aligned with
the third-generation and entrepreneurial university, stands as a crucial factor in
elevating the level of innovation within universities. Several strategies are proposed
to enhance innovation in research and technology:



= Strengthening the governance and management system of universities to
provide support for research and technology.

= Reinforcing the scientific-research foundation of universities to promote the

creation and exchange of knowledge and technology, serving as the core source of
knowledge.

= Continuously bolstering university institutions' ties with people, the
environment, society, government, and industry, encompassing entities such as
growth centers, science and technology parks, employment offices, skill training
units, student scientific associations, as well as cultural, social, religious, and artistic
centers.

* Enhancing financial resources and diversifying the methods for providing
and allocating resources to the field of research and technology.

= Strengthening the cultural and social role of universities by emphasizing
innovation and entrepreneurship, with a focus on solving the challenges faced by
people, the environment, society, industry, and government.

* The development in research and technology, along with its various
components and factors, constitutes a multidimensional and multifaceted structure.
In order to achieve success, all these dimensions and factors must be developed:
balanced, aligned, synergistic, and co-creative.

NOVELTY

The innovation in this research lies in its evaluation, analysis, comparison,
depiction, and illustration of the status and performance of Iran's top-level
universities in the domains of research, technology, and knowledge exchange.
Furthermore, it offers solutions aimed at enhancing and reinforcing innovation
within these institutions.
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