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!Conclusion: This study developed specific indicators for measuring
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This study reports a variet of indicators for the performance evaluation of medical sciences
universities for entrepreneurship.

e The concept and role of entrepreneurship in the development of the health system and
universities of medical sciences should be developed; however, currently there is no set
of coherent and effective indicators to evaluate the performance of universities of
medical sciences for entrepreneurship."
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Extended Abstract

'Introduction

The health system consists of all activities
aimed at promoting, restoring or
maintaining health [1]. These activities may
include individual healthcare, public health
services, and interdisciplinary programs.
The health system’s role in improving the
quality of life and extending human
lifespan  underscores its  significant
important. Consequently, a significant
percentage of countries' Gross Domestic
Product (GDP) is allocated to the health
system [2, 3]. Given the critical role of the
health system and universities of medical
sciences in human health, along with the
impact of economic issues on the quantity
and quality of service delivery, there is a
need to employ various methods and
resources to meet the needs and demands of
the service delivery system and universities
of medical sciences. Recently, one of the
most effective approaches that has received
significant attention from officials and
researchers is focusing on entrepreneurship
and innovation within the health system [4,
5]. Considering that entrepreneurship plays
a vital role in economic development, the
importance of addressing the concepts of
entrepreneurship  is  undeniable  [6].
Entrepreneurship refers to the process of
value creation, both materially and
spiritually, achieved through committed
effort while considering the associated
risks. The term “entrepreneurship” is
derived from the French  word
‘entrepreneurs,’ which means 'to undertake'
[7, 8]. An entrepreneur is a person who
introduces a new product or service to the
market in the face of risk and uncertainty,
aiming to achieve profit and growth by
identifying opportunities and transforming
new ideas into viable businesses [9].
Policy-making to support entrepreneurship
requires measurement, which can only be
achieved by developing indicators to assess
the level of entrepreneurship [10, 11].

Currently, several indicators have been
developed for this purpose, and global
projects have been assessed by these
indicators [12, 13]. In recent years, this
issue has been considered within Iran's
health system, making it essential to
develop comprehensive and effective tools
and strategies to monitor progress and
success in this area. Utilizing evaluation
indicators in this context can be highly
beneficial.  Currently, indicators of
academic entrepreneurship have not been
fully developed to reflect the types of
activities and stages of academic
entrepreneurship in accordance with the
conditions of higher education in medical
sciences.  Furthermore, the existing
indicators are insufficient for evaluating
and monitoring academic entrepreneurial
actions and their trends in across various
educational units. Consequently, these
actions cannot be applied for the job and
professional promotion of service providers
and faculty members. Nevertheless, based
on the researchers’ current experience and
literature review, there has been a lack of
coherent and purposeful research in this
field in Iran. A review of literature shows
that most studies have measured
entrepreneurship in general terms. Research
conducted in Iran have primarily focused
on factors influencing the entrepreneurial
process, with emphasis on evaluating and
presenting performance evaluation
indicators. On the one hand, the existing
indicators are abstract, and on the other
hand, they lack practical and operational
aspect. In addition, the designed indicators
should be able to evaluate the outcome of
the entrepreneurship field. Importantly,
these indicators must be capable to measure
inputs, processes, and outputs, and the
effects of academic entrepreneurship.
Therefore, this study aimed to develop
indicators for assessing entrepreneurship in
the Iranian universities of medical sciences.
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'Methods

The current study utilized various methods
in four phases, including: 1) literature
review, 2) semi-structured interviews, 3)
expert panels, and 4) the Delphi technique
to develop entrepreneurship indicators in
the health system and universities of
medical sciences. The literature review
phase involved searching worldwide and
domestic databases in Iran including
Science Direct, MEDLINE (PubMed),
Scopus, Google Scholar, SID, and Maglran,
websites, and organizational reports for
articles and documents related to
entrepreneurship indicators. The inclusion
criteria for articles and reports were as
follows: 1) they must be related to academic
environments, 2) they must be in English or
Persian, 3) they must pertain to
entrepreneurship, creativity, or innovation,
and 4) they must refer to indicators or
criteria.  Screening of articles, data
extraction, and data analysis were
conducted to identify primary documents
and extract indicators and criteria related to
entrepreneurship. The content analysis
method was applied by two researchers to
extract data from the selected documents.
Semi-structured interviews and expert
panels were used to modify and complete
the list of indicators derived from the
literature review. Participants were selected
using the purposive sampling. Experts in
the academic field of entrepreneurship,
senior managers of the health system, and
health entrepreneurs were participated in
the study. Data collection was conducted
through interviews, and the data was
analyzed using content analysis to identify
themes and extract primary codes. In the
next step, the extracted indicators and the
opinions of the experts who participated in
the interview were discussed in a meeting
attended by six experts, during which the
indicators and categories were defined. In
the final phase, the Delphi technique was
employed to reach an agreement on the
indicators with the assistance of 16 experts
in the field. A questionnaire was designed

based on entrepreneurship indicators in the
health system, and experts were asked to
rate each indicator in terms of significance
and feasibility (from 1 to 9). Indicators with
a median of 7 or higher for both
significance and feasibility were accepted
as final indicators, those with a median
between 4 and 7 proceeded to the second
round of the Delphi, and those with a
median below 4 were excluded.

'Results

The study extracted 200 indicators from
English-language articles and documents.
Due to the different structure of Iran's
universities of medical sciences and the
distinct nature of indicators extracted from
studies conducted outside Iran, 82
entrepreneurship indicators were extracted
from 13 studies conducted in Iran.
Additionally, some studies from other
countries were utilized to inspire to
developed the list of indicators. Finally,
following the expert panel meeting, 57
indicators were defined in six main
categories: 1) infrastructures and capacities
for entrepreneurship development, 2)
research, 3) education, 4) management and
structure, 5) investment in  and
establishment of academic
entrepreneurship, and 6) productivity and
outcomes of academic entrepreneurship.
The importance of laws and regulations, the
number of knowledge-based companies,
the number of startups developed in
cooperation with the university, and the
total value of joint research and
development investments between the
university and industry compared to the
university’s total research and development
investment were emphasized in the
category of “infrastructure”. For the
“research” category, experts compiled
indicators such as the ratio of faculty
members with experience and ability to
collaborate in consulting or management
outside the university to the total number of
faculty members, the ratio of research
projects conducted by faculty members
with external funding (customized) or joint
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funding to the total number of research
projects at the university, and the ratio of
faculty members engaged in business and
entrepreneurship activities to the total
number of faculty members. Experts also
discussed the need for revised curricula and
syllabi for the “education” category. They
also suggested indicators such as the total
number of educational departments related
to creativity and innovation compared to
the total number of educational departments
at the university, the total number of
training courses focused on creativity and
innovation compared to the total number of
training courses at the university, and the
number of successful entrepreneurs invited
to share their experiences at the university.
The indicators defined by experts in the
“management and structure” category
included the level of senior managers’
commitment to and support for topics
related to creativity and innovation, as well
as efforts to encourage and facilitate access
to the conditions and facilities necessary for
fostering creativity and innovation. For
“investment in and establishment of
academic  entrepreneurship”  category,
indicators such as the total expenditure of
the university on entrepreneurial activities
compared to the total expenditure of the
university during a certain period or a fiscal
year, the ratio of the total cost of technical
and laboratory services for academic
entrepreneurial activities to the total costs
incurred, and the ratio of the costs invested
in research and advanced technology to
total research costs were designed and
proposed. “Productivity and outcomes in
academic  entrepreneurship”  category
focused on sustainability, income from
research projects, technological products,
job creation, and economic development.
Indicators in this area included the total
economic value of patented inventions
relative to total cost, the total income from
the provision or sale of issued exploitation
licenses per set of expenses, and the total
value added resulting from the provision of
academic knowledge and technology to the

production, service and industrial sectors
compared to total related costs. The Delphi
method, involving 16 experts (response rate
of 80%) resulted in the acceptance of all
indicators, with a median score close to 7
for most indicators. At this phase, three
indicators in terms of feasibility and one
indicator in terms of significance received a
score less than 7.

'Discussion

The discussion focused on the developed
indicators for measuring entrepreneurship
in medical sciences universities, covering
areas such as infrastructure, research,
education, investment, productivity, and
outcomes. The indicators addressed various
aspects of entrepreneurship that had not
been explored in previous studies, such as
the  number of  knowledge-based
companies,  internship  opportunities,
faculty  cooperation, interdisciplinary
research projects, and educational courses
focused on creativity and innovation.
Experts emphasized the importance of these
indicators in  assessing  universities'
readiness for entrepreneurship and in
measuring  the  output of  their
entrepreneurial activities [14, 15]. The
study highlighted the necessity of investing
in and establishing a foundation for
academic entrepreneurship, which includes
capacity building, funding, and
infrastructure development. Productivity
and outcomes were also key focal areas,
particularly regarding job creation through
knowledge-based companies and growth
centers. The indicators were categorized
into input and output dimensions, adopting
a systemic perspective that emphasizes the
importance of both aspects for universities
to effectively promote entrepreneurship and
practical science [16-18]. Although this
study was the first of its kind in Iran to
compile  entrepreneurship  evaluation
indicators for medical sciences universities,
some limitations should be noted, including
the lack of evidence and similar studies, as
well as a limited number of experts in the
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field. Despite these limitations, the
developed indicators offer a comprehensive
framework for evaluating entrepreneurship
within the context of medical sciences
universities, making a valuable contribution
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