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ARTICLE INFO ABSTRACT

Avrticle history: Food security is a fundamental pillar of sustainable development, and addressing food insecurity
Received: 9 April 2025 must be considered a key objective in national socio-economic planning. Experts know that the
Revised: 10 September 2025 roles of knowledge-based agricultural companies in ensuring the sustainable food security of
Accepted: 19 September 2025 countries are important and fundamental. Nevertheless, knowledge-based companies in the

agricultural sector in Iran face numerous challenges, and their failure and bankruptcy rates are
very high. This study aims to identify the challenges confronting these companies in contributing
to Iran’s sustainable food security, using an exploratory mixed-methods approach. In the
qualitative phase, semi-structured interviews were conducted with 15 board members and experts
from knowledge-based agricultural companies. The resulting conceptual model was developed
using content analysis via MAXQDAI12. In the quantitative phase, Partial Least Squares

Keywords: Structural Equation Modeling (PLS-SEM) was employed through SmartPLS 3.2.8 to validate the

model. The sample included board members of agricultural knowledge-based companies in
Knowledge-based companies Alborz Province, selected through a census method. Data were collected using a researcher-
Knowledge-based agriculture developed questionnaire, whose validity and reliability were confirmed through discriminant
Sustainable food security validity, composite reliability (CR), and Cronbach’s alpha. Findings revealed 36 challenges

grouped into eight major components: legal-regulatory, institutional-organizational, social
support, financial, infrastructure, market, and human resources. Based on these findings, practical
recommendations are offered to improve the role of knowledge-based companies in ensuring
sustainable food security in Iran.

1. Introduction

Food security is a critical component of sustainable development, and addressing food insecurity is a central goal in
national socio-economic planning. Knowledge-based agriculture, supported by innovative and research-driven
companies, plays a pivotal role in achieving sustainable food security. However, in Iran, agricultural knowledge-based
companies (KBCs) face numerous structural, institutional, financial, and legal challenges, leading to a high failure and
bankruptcy rate. The aim of this research was to identify the challenges faced by these companies in contributing
effectively to food security in Iran.

2. Methodology

This applied research employed an exploratory mixed-methods design. In the qualitative phase, semi-structured
interviews were conducted with 15 board members and experts from agricultural KBCs. The interviews were analyzed
using content analysis with the help of MAXQDAZ12, leading to the development of a conceptual framework. In the
quantitative phase, data were gathered from 34 KBCs in Alborz Province via a census method (2 individuals per
company). A researcher-developed questionnaire was used, and its reliability was confirmed using Cronbach’s alpha
and composite reliability (CR). The conceptual model was validated using Partial Least Squares Structural Equation
Modeling (PLS-SEM) with SmartPLS 3.

3. Results and Discussion
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In the qualitative phase, through semi-structured interviews with 15 board members of agricultural knowledge-based
companies, and using open and axial coding via MAXQDA12, a total of 36 key challenges were identified. These
challenges were categorized into eight major themes: 1. Networking and Communication: Includes weak connections
between companies and government institutions, poor collaboration among domestic knowledge-based companies, and
limited access to international networks due to sanctions. 2. Legal and Regulatory: Encompasses the lack of coherent
intellectual property laws, inadequate legal protection for innovative products, and the inability of companies to
participate in policy-making. 3. Institutional and Organizational: Refers to high centralization in governmental
organizations, the absence of a single authority overseeing the sector, and frequent leadership changes in public
agricultural institutions. 4. Social Support: Covers public distrust toward domestic products, lack of support from
farmers and rural producers, and insufficient public awareness about the role of knowledge-based companies. 5.
Financial: Includes insufficient access to capital, unfavorable loan terms, strict collateral requirements, costs associated
with sanctions, and overall investment insecurity in the agricultural sector. 6. Lack of Infrastructure: Refers to the lack
of well-equipped laboratories, difficulty acquiring specialized components, and poor research and development (R&D)
facilities. 7. Market-Related: Highlights unfair competition with imported products, lack of transparency in pricing, and
weak branding and marketing capabilities. 8. Human Resources: Addresses brain drain, high turnover among trained
staff due to low wages, and the shortage of skilled professionals in advanced agricultural technologies. In the quantitative
phase, confirmatory factor analysis (PLS-SEM) was applied using SmartPLS software. The results indicated that all
eight constructs had factor loadings above 0.6 and were statistically significant at p < 0.001, lack of infrastructure
(loading = 0.90) and financial challenges (loading = 0.86) emerged as the most critical factors, and the measurement
model demonstrated strong reliability (Cronbach’s alpha and Composite Reliability) and validity (AVE and Fornell-
Larcker criteria). In summary, the findings show that agricultural knowledge-based companies face deeply rooted,
multi-dimensional challenges that impact their ability to contribute to sustainable food security. These challenges
undermine innovation capacity, reduce competitiveness, and threaten the long-term viability of such companies.
Findings emphasize that infrastructure and finance are the most pressing issues, impeding innovation and production
capacity. Companies face legal uncertainty, especially regarding intellectual property rights. Bureaucracy, fragmented
institutional governance, and weak inter-agency coordination further exacerbate operational difficulties. Social
perceptions and lack of trust also diminish product acceptance and collaboration opportunities. Furthermore, brain drain
and the inability to retain skilled personnel weaken the long-term potential of these companies.

4. Conclusion

Iran faces serious food security threats, which can only be mitigated through boosting knowledge-based agriculture.
Despite the potential of agricultural KBCs, they are hindered by multi-faceted challenges. The study recommends: (1):
Expanding access to interest-free loans and venture capital, (2): Reducing bureaucratic red tape for licensing and support
for agricultural KBCs, (3): Investing in research, production, and commercialization infrastructure through public—
private partnerships, (4): Developing trust-building strategies, including product certification and consumer education,
and (5) Enhancing talent retention policies, such as offering subsidies and tax breaks for training and retaining the
managers and employees of agricultural KBCs. Effective implementation of these recommendations can significantly
enhance the role of agricultural KBCs in ensuring sustainable food security in Iran.
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0.4242 0.24 0.5981 0.6738 0.4546 0.4045 0.2138 0.7769 Ch2
0.4336 0.3033 0.5827 0.6242 0.4214 0.4665 0.4166 0.821 Ch6
0.3174 0.4832 0.4793 0.2972 0.36 0.3024 0.3519 0.6722 Ch7
0.4483 0.2513 0.4604 0.1714 0.2065 0.2967 0.2104 0.6274 Chs8
0.1327 0.2549 0.2172 0.2756 0.296 0.1174 0.7295 0.2182 Chil
0.1624 0.5093 0.3872 0.3601 0.2372 0.4631 0.8731 0.3575 Ch16
0.1931 0.4389 0.2156 0.2277 0.0956 0.2135 0.6351 0.1023 Ch21
0.1013 0.199 0.3848 0.4073 0.3813 0.3339 0.7229 0.4631 Ch23
0.3942 0.3662 0.5763 0.5024 0.4736 0.6976 0.2991 0.49 Chi2

-0.0676 0.2578 0.2485 0.24 -0.0226 0.7158 0.2837 0.2906 Chi5
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0.0177 0.1721 0.219 0.335 0.0958 0.6943 0.3099 0.221 Ch18
0.0376 0.3389 0.3632 0.4392 0.1117 0.8492 0.3014 0.3987 Ch9
0.5634 0.1928 0.3985 0.2224 0.7805 0.0844 0.2478 0.1947 Chi
0.5594 0.1786 0.2968 0.1706 0.7324 -0.0094 0.2583 0.0653 Ch10
0.4526 0.1903 0.5147 0.615 0.6843 0.3685 0.3367 0.3544 Chi3
0.537 0.3077 0.6991 0.6851 0.735 0.3946 0.266 0.6219 Ch3
0.4774 0.2389 0.4527 0.4568 0.7092 0.0523 0.0781 0.4604 Ch4
0.4524 0.1897 0.4382 0.2417 0.7077 0.2332 0.3302 0.3081 Chs
0.3056 0.0815 0.338 0.733 0.3723 0.123 0.1152 0.254 Chi4
0.2975 0.2135 0.4295 0.6405 0.2846 0.1828 0.1024 0.4419 Ch17
0.2771 0.484 0.5529 0.7813 0.3151 0.5596 0.5695 0.5903 Ch19
0.2725 0.4354 0.4975 0.6091 0.2946 0.5686 0.4412 0.4599 Ch20
0.2233 -0.0002 0.2301 0.6113 0.2747 0.1395 -0.0321 0.1445 Ch22
0.6097 0.3845 0.7075 0.8098 0.6913 0.5324 0.4388 0.6261 Ch24
0.2493 0.0173 0.269 0.6671 0.3118 0.1335 0.0075 0.177 Ch28
0.3442 0.2981 0.7293 0.7925 0.5462 0.4428 0421 0.6372 Ch35
0.295 0.2823 0.6788 0.3123 0.3635 0.3164 0.253 0.2641 Ch26
0.6157 0.32 0.9136 0.6424 0.5156 0.469 0.3451 0.635 Ch27
0.7408 0.4563 0.9131 0.8106 0.8088 0.5279 0.4345 0.8101 Ch29
0.3719 0.8959 0.5365 0.5311 0.3853 0.4489 0421 0.5069 Ch31
0.2606 0.7266 0.1946 0.0418 0.1338 0.2476 0.308 0.1949 Ch33
0.2064 0.7588 0.0393 0.0939 0.0416 0.14 0.3768 0.1137 Ch34
0.7345 0.1893 0.5112 0.2762 0.6761 0.0681 0.1715 0.2715 Ch25
0.6806 0.4756 0.534 0.4021 0.4523 0.3752 0.2309 0.5678 Ch30
0.852 0.2171 0.4269 0.4072 0.496 0.0851 0.0505 0.4108 Ch32
0.905 0.2716 0.4974 0.4291 0.6035 0.0718 0.1349 0.4565 Ch36
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