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This study adopts a systematic approach to identify the key challenges facing
Knowledge-Based Companies (KBCs) and provide a comprehensive analysis
of the current and desired states across three levels: KBCs, Science and
Technology Parks (STPs), and innovation ecosystem actors. To achieve this, a
structured questionnaire based on 40 Key challenges was designed and
randomly distributed among 58 KBCs located in the STPs of Zanjan Province.
Managers' perceptions were collected and analyzed regarding their
satisfaction with the current state and the importance of each challenge to
their success. A t-test revealed a statistically significant gap between the
current and desired states across all three levels. Further analysis indicated
that at the KBC level, managers tended to overestimate their own
capabilities with more than 85% believing their companies were performing
above 70%. In contrast, they rated the current performance of the STPs
below 55% and the performance of ecosystem actors below 34%. This
highlights a strong external attribute of failure among managers. The main
challenges at the STPs level were identified as lack of financial support, and
inadequate infrastructure. At the ecosystem level, the leading issues were the
unclear roles of responsible organizations (78%) and insufficient
cooperation and support from them (74%). In conclusion, the following are
recommended: (1) enhancing the awareness and innovative capabilities of
companies; (2) improving infrastructure and the governance quality of STPs;
and (3) clarifying the roles of different actors and the coordination
mechanisms among them. These findings can contribute to improving
policymaking quality and strengthening KBCs.
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1. Introduction

The knowledge-based economy plays a key role in
sustainable growth and achieving Iran's economic
objectives, with these companies' share of GDP
increasing from 1.8% to 3.4% over a six-year period.
However, the 70% failure rate of knowledge-based
companies in less-developed regions like Zanjan
indicates profound challenges within the innovation
ecosystem. These challenges, as emphasized in
various domestic and international studies, include
financial problems, talent shortages, socio-cultural
barriers, weak infrastructure, market challenges, and
political issues. The present study takes a
comprehensive approach to identify and categorize
these challenges from three perspectives: the
knowledge-based companies themselves, science
and technology parks, and other actors in the
innovation ecosystem. In addition to identification, it
also examines the importance and current status of
each challenge by surveying managers of these
companies (Azizinejad et al., 2025;
Esfandiari et al, 2024; Gholipour et al., 2016;
Guerrero et al., 2016; Keyvani Shahri et al., 2024).

2. Methodology

This applied research employs an exploratory mixed-
methods design (qualitative and quantitative).
Initially, a database of 90 potential challenges for
knowledge-based companies was compiled from
global and national literature and expert experience.
Through interviews and field inquiries with Iranian
ecosystem stakeholders, this list was refined to 40
key challenges, categorized into those related to the
companies themselves, science and technology
parks, and other ecosystem actors. A structured 10-
point Likert scale questionnaire was then designed
to evaluate these 40 challenges based on two criteria:
current satisfaction level and their perceived
importance to company success. This questionnaire
was administered to 58 senior and middle managers
from knowledge-based companies in Zanjan
province during in-person sessions to ensure data
quality and accurate understanding. The collected
quantitative data was subsequently analyzed using
statistical tests and ANOVA at a 95% confidence
level.

3. Results and Discussion

This study employed a mixed-methods approach to
examine challenges faced by knowledge-based
companies in Zanjan across three tiers: the
companies, science parks, and innovation ecosystem
actors. From an initial 90 challenges, 40 were
selected and categorized based on expert input. A
survey of 58 managers assessed "current" and
"desired" statuses, with data analyzed statistically.
Results showed significant gaps between current and
desired states at all levels. The largest disparity was
among ecosystem actors (current: 3.63, desired:
8.13), the smallest within companies (current: 6.51,

desired: 8.97). Key challenges included companies'
"legal and business awareness," parks' "access to
facilities," and ecosystem actors' "export support.”
The findings emphasize the need to enhance
ecosystem performance and reassess the roles of
parks and companies.

4. Conclusions

This research identified 40 key challenges for
knowledge-based companies through a structured
survey of managers, evaluating both current
satisfaction and importance on a 10-point scale.
Analysis revealed significant gaps between current
and desired states across three levels: companies,
science parks, and innovation ecosystem actors.
Companies overestimated their capabilities while
externalizing failures to ecosystem actors, despite
statistical evidence emphasizing their own critical
role. Science parks must prioritize financial support,
workspace, and infrastructure, while ecosystem
actors require clearer roles and performance metrics
focused on marketing and financing facilitation.
Future research should develop an integrated value
chain and redefine ecosystem roles to address these
systemic challenges.
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Figure 1. Number of knowledge-based companies
in Zanjan Province by company type.
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Table 4. Challenges related to ecosystem actors
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Figure 3. Difference between the current and desired situation at each level.
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Table 5. Results of the test of the hypothesis of a significant difference between the desired and current status of
knowledge-based companies
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Table 6. Results of the test of the hypothesis of a significant difference between the desired and existing status of
science and technology parks

Sl 6 22 610 Comd (JF g03T  Lrmily sl 612

M yLaob! alold

SN

Yoos  pwb o>

6¢|)T a> 4o
to,lol ,lado
‘S)Lﬂ.\&n

5 bl Gyl
Sl YS!

bl s @l o -VYYIY -Y/VAYY

=

<
.

—

SIATYASEERTERSNE PSSV 7V NRYPRY SRV 29N
blly sl opd pas -VYY+D  <YVAYA YYY  SYYOVY o/ Q) -AIYOO

\o)Lmﬁlf o)sé/\f‘a Jb»/é)gomsw‘sww



o

deuld g gy

P OS50 & bgipe 09250 5 Cgllas Coxdy (5)loline DS (558 (905l @S ¥ Jgux
Table 7. Results of the test of the hypothesis of a significant difference between the desired and existing status of

ecosystem actors
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Table 8. Results of the significance hypothesis test of the current status of companies, parks, and innovation

ecosystem actors
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Table 9. Results of the significance hypothesis test of the current status of companies, parks, and innovation

ecosystem actors in a pairwise manner
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Table 10. Results of the significance test of the optimal status of companies, parks, and innovation ecosystem

actors
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Table 11. Results of the significance test of the optimal status of companies, parks, and innovation ecosystem

actors in a pairwise manner
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Table 12. Comparison of the current and desired status of challenges for knowledge-based companies
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Table 13. Prioritizing challenges for knowledge-based companies to define improvement plans
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Table 14. Comparison of the current and desired status of the challenges of science and technology parks in

Zanjan province
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Table 15. Prioritization of the challenges of science and technology parks in Zanjan province to define

improvement programs
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Table 16. Comparison of the current and desired status of the challenges of innovation ecosystem players
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Table 17. Prioritization of the challenges of innovation ecosystem players to define improvement programs
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