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Background and Objective: Despite significant production
capacities, agriculture in Mazandaran Province still requires
mechanisms to strengthen the linkages between knowledge,
technology, and the market. In this context, science and technology
parks, acting as intermediary institutions, can facilitate the formation
and enhancement of the agricultural innovation value chain. This
study aims to analyze the role of the Mazandaran Science and
Technology Park in the development of the agricultural innovation
value chain in the province.

Methodology: This qualitative study was conducted using the
grounded theory approach. Data were collected through semi-
structured interviews with 15 experts including managers and
specialists of the Mazandaran Science and Technology Park,
directors of knowledge-based and technological agricultural firms,
and university professors and researchers in agricultural
entrepreneurship and innovation selected via purposive theoretical
sampling. Data analysis followed the Strauss and Corbin approach
across three stages: open, axial, and selective coding. Inter-coder
reliability was assessed using statistical indices, including Cohen's
Kappa, Holsti's coefficient, Scott's Pi, and Krippendorff's Alpha,
computed using MAXQDA software.

Findings: The findings revealed that causal conditions encompass
"structural pressures and challenges in agricultural production,"”
"weaknesses in the value chain and post-harvest logistics," and
"climatic threats and agricultural pest outbreaks." The contextual
conditions include "climatic features and indigenous potentials of
the province," "opportunities and constraints of target markets," and
"land limitations and production scale." Intervening conditions were
identified as "administrative, structural, and interactive barriers,"
"financial constraints and economic infrastructure deficiencies," and
"cultural challenges and the local community's acceptance level."
Furthermore, strategies operate through "facilitation, educational,
and extension initiatives" and "innovative models of partnership and
economic support,”" leading to outcomes manifested in "economic
and value chain productivity outcomes" and "social, human, and
institutional development outcomes."
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Conclusion: The grounded theory findings demonstrate that the
Mazandaran Science and Technology Park plays a catalytic role in
transforming the structural challenges of the agricultural sector and
regional export opportunities into practical innovation. By adopting
strategies of cross-sectoral networking, technology
commercialization, and empowering farm-level practitioners while
mitigating institutional and financial barriers this entity connects
knowledge-based ideas to the consumer market. Consequently, this
process enhances production efficiency, increases value addition in
export markets, sustains rural employment, and ultimately
completes the innovation value chain within Mazandaran’s
agricultural ecosystem. Therefore, establishing an agricultural
innovation value chain in Mazandaran Province heavily relies on the
effective role of science and technology parks in facilitating
institutional interactions, supporting collaborative models, reducing
structural barriers, and enhancing the conversion of indigenous
potentials into economic and social value.
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Table 2. Coding Reliability Index (Inter-coder Agreement)
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Table 3. Categorization of Open Codes into Axial Codes
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Interview Evidence
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Axial
Categories

Selective
Coding

L Sy oyl 350 4l iakas U 555058
3o o2 OV Sl o ) s Sl
Sl Asgrg:aufmubo;- O 5y J)g
(FodiS S Hlin) (os S ol =
“The farmer won’t accept the risk
of buying new equipment until they
are sure of profit. Currently, they
use fertilizers and pesticides

without calculation, which destroys
the soil.” (P3)
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1. High financial risk of introducing
technology to traditional farms 2. Inefficient
and high consumption of inputs (water,
fertilizer, pesticides 3. Traditional methods
and lack of precision agriculture 4.

Significant decline in input productivity 5.
High crop waste during harvest
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1.Structural
pressures and
challenges of

agricultural
production
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“A large part of our efforts is
wasted because we don’t have
modern cold storage. The product

loses its quality before reaching the
customer.” (P7)
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6. Lack of smart storage systems 7. Severe
shortage of innovative and standard
packaging technologies 8. Decline in product
quality before reaching the market 9. Lack of

specialized processing industries near
production sites
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Causal
Sl Conditions
2. Weakness in
the value chain
and post-harvest

logistics
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“The high humidity in Mazandaran
causes rapid spread of fungus and
pests. If traditional methods

worked, the gardens wouldn’t be
destroyed every year.” (P5)
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10. Spread of fungal diseases due to high
humidity (e.g., rice blast 11. Outbreak of key
garden and crop pests (e.g., Mediterranean

fruit fly 12. Damages caused by climate
change and thermal stress
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3. Climatic
threats and

agricultural pest
outbreaks
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“The key role of the Park is to be an
intermediary between the university
and the farm; that is, to
commercialize ideas and facilitate
licensing for startups.” (P1)
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13. Facilitating technology commercialization
14. Providing consulting for
licenses/standards 15. Facilitating market

entry for new technologies 16. Direct
connection of innovative ideas to market
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4.S&T Park-
based
agricultural

innovation value
chain
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Core
Phenomenon
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needs 17. Establishing systematic interaction
between university, firms, and farms 18.

Developing problem-oriented collaborations
19. Creating synergy and joint projects 20.

Enhancing technological capabilities of firms
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“Because of crop diversity and high
humidity, Mazandaran has the
potential to produce its own
specialized knowledge. We also

have plenty of experts in the
province’s universities.” (P8)
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21. Potential for indigenous knowledge
production for humid climate 22. Capacity for
research on pest control in humid climates 23.
Suitable environment for research on native
rice and citrus varieties 24. Existence of
capable graduates in agriculture and

biotechnology 25. Possibility of absorbing
local specialists
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5. Climatic
features and

indigenous
potentials
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“We are close to the Russian
market and they want our citrus, but
the problem is that our packaging
and cold logistics are not up to
export standards.” (P12)
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26. Proximity to Russia and Caspian Sea
countries (Opportunity 27. Stable regional
demand for citrus, kiwi, and fresh products

(Opportunity 28. Heavy reliance on citrus and
kiwi exports (Challenge) 29. Weakness in
export packaging and sorting standards
(Challenge) 30. Lack of cold chain logistics
and refrigerated containers (Challenge)
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6. Opportunities
and constraints
of target
markets
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“Most agricultural lands here are
small and fragmented. For a farmer
with 0.5 hectares, it’s not profitable

to use drones or sensors.” (P15)

b slasl ulie 5 Sl ﬂua:ﬁj ;.\.‘Slﬁ AR
SN wle o golaml @b o 0355 s ¥V Ols o g0
Silwosly (golgds YV S S (gla g 5s a5l
Yoot Loll o kadisn (5555l 5 O gl e
Slala S (sl Gl o 5 S s S Sanls
Wl oy alsle glajls cwlul ogls Yo AL
SIS 5 gl
31. Fragmentation of land and low economic
scale of farmers 32. Low economic feasibility
of technological investment on small lands
33. Difficulty in implementing mechanization
and smart farming in small lands 34.
Heterogeneity of production patterns across
regions 35. Basic differences in technological

needs (agronomy vs. horticulture vs.
greenhouses)
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7. Land

limitations and
production scale
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Contextual
Conditions
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“To get a license for a bio-fertilizer,
we have to run between Jihad-e-
Agriculture and the Park for
months. Administrative
coordination between organizations
is a disaster.” (P9)

53 s XA g a5l Y peame (g3l Ikl
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36. Complexity of administrative processes
and redundancy in licensing 37. Weak inter-
sectoral interaction (between Park, Jihad
Agriculture, and University) 38. Slow
standardization process for new technological

products 39. Weakness in legal support,
patents, and intellectual property

structural, and
interactive
barriers
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“Agricultural startups don’t have

money, and there are very few
venture capitalists in the province.
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40. Severe limitation in access to venture
capital 41. Financial fragility, lack of budget,
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slacsla s gu
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9. Financial
constraints and

s and liquidity for startups 42. Banks’ economic
Also, banks don’t accept quidity Artups - G
. reluctance to accept intangible assets as
agricultural land deeds as collateral
collateral.” (P2)
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“Traditional farmers don’t trust the
words of a young university
engineer and prefer to continue
their father’s empirical methods.”
(P6)

43. Traditional and cultural resistance against
changing production methods 44. Gap in
technical skills and digital literacy among

traditional farmers 45. Low public awareness
of Park’s services 46. Weakness in social
capital and trust in scientific institutions

10. Cultural
challenges and
acceptance level
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“We must take technology clinics
into villages and set up
demonstration farms so the farmer

can see the function of technology
with their own eyes.” (P4)
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47. Establishing mobile technology and
innovation clinics 48. Holding field events,
startup weekends, and technology tours 49.
Implementing pilot field projects and
demonstration farms 50. Providing
operational training to farmers for smart tools
51. Developing direct interaction between
companies and cooperatives 52. Linking
companies with logistics and supply chain 53.
Providing legal, IP, and branding consulting

54. Facilitating standards and approvals
through institutional lobbying
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11. Facilitation,
educational, and

extension
initiatives

sl
Strategies
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“If we implement profit-sharing
models, meaning the company

provides the device and becomes a

partner with the farmer in

increasing production, acceptance
will increase.” (P10)

S res) 25 02 S ls o 5 gl oS 00
S i 6K glaslsyl 3 (gl o1 07 (5580 355
Hess o alem OV 5,0y 05,58 L (g5
slas! 0A 3 s \_{:M‘.;J 5 (Shudias 04> 6LA;_:;U)U~«|
OLls po g 4 &l 5ld Dl peed b 5 Bes L el )l
Sl 5 Ol il OY game g3l 3l Cules 08
Lof S5k ol
55. Promoting new profit-sharing models
(sharing value-added) 56. Executing joint
technology agreements with leading farmers
57. Special financial support for packaging
and cold logistics startups 58. Providing
subsidies or facilities for purchasing

technological equipment 59. Supporting the
branding of knowledge-based products

sl

12. Innovative
partnership and
economic
support models
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“The final result of the Park’s
proper functioning means reducing
waste in rice and citrus, improving

final product quality, and ultimately
boosting exports.” (P11)
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60. Significant increase in input productivity
and cost reduction 61. Meaningful reduction
in pre- and post-harvest crop waste 62.
Improvement of quality, standards, and
export value 63. Development of new
domestic and export markets based on tech
64. Formation and maturity of knowledge-
based agricultural products 65. Completing

the missing links in the agricultural value
chain
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13. Economic
and value chain

productivity
outcomes

iy sl g 5 ale g355LES S B
L:;U))JQ:A) &Kl S aj,lis slaas
Lol sy O3 i3 ol et 5 (g o2
(VL sdsos lin) (aiuwe
“When agricultural work becomes
scientific and profitable, the
farmers’ children who have gone to
university will stay in the village,

and this will revitalize the villages.’
(P14)
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66. Increased employment rate for
agriculture/biotech graduates 67.
Improvement of technical skills and expertise
in rural society 68. Strengthening motivation,
hope, and youth retention in villages 69.
Strengthening social capital, public trust, and
local entrepreneurship 70. Formation of a
sustainable agricultural innovation ecosystem
71. Increase in the number of knowledge-
based companies in Mazandaran 72.

Advancement of sustainable development in
rural areas

Glately N ¢
anw g5 o o loir|
solg 5 Sl
14. Social,
human, and
institutional

development
outcomes

ladely

Consequence
s

v



V€00 Y 5l V¥ 095 ¢(55,9WiS Sy drawgs g i 31,5 Olallae

Gl gl flla 5 balis) o dyl,s e
5 o e 03 s (sslES W5
3 Bl Sl (s Sl ey S
(S skes ol &

o ity 5 il 5o S50 (Sl oy o
Sl glatus gl 5 lals 3 Ol o
(A5 polde 5 oLl Glacos sdoe 5 Gua

3 ol (sl sl se) PSadsle Lyl s e
slacsle s g J glacus g Sl
ol e s (S sl 5 ol
(s analr

5 il (6,5 s DLl Las il o
Colem s oS Lhe o gladde 5 2 S
¢(solasl

o 2 Soso e 5 soladl gbably) Ladsly e
5 Pl g sl gladaly 5 Ao
(ke

o e A5 (V) sl S caalsl s

s 3 B3« MAXQDA 2020 5,

Pl S B s 1 bl ) (S LS

-

ooy ol s Bl bl e
Climatic features and indigenous ~_———

@ @ _ potenfials——

39S i 8 sl Slaglls ¢ lalid
Structural pressures and challenges of
agricultural production

i oo 3 0l Sacisguo

iy oy Sl g gajol i pdes
Weakness in the value chainand post- e bl

S1520 15y

harvest logistics / Causal Conditions Core Phenomenon

el / (o a

55,008 Sl paud g ol vy @
Clmti threats and agricuturs pest A;«“ﬁ@(i fJLbL(' -ﬁ;‘:‘ !‘r‘wd Intervening Conditions ™. vl oy S s Sl sl
outbreaks . | ministrative, stucurel and -/ h Socia, human,and institonal
i 8354048 8 gl e i < i / : )
EL j:jj\-sy ifi“;cﬂ sl interactive barriers @ development outcomes
S&T Park-based agricuitural danls by b 3 ol 8 Slaily
innovation value chain et sl 3 o Sbco abs
Financial canstraints and economic ~ Culturl challenges and
infrastrucure acceptance eve

Land limitations and production iy ls |3, clousssne s beas #
saale Opportunities and consiraints of

@ N . target markets

(Bl IS8 1 Ll (5 )lAZ S p g o8
slvenls ag lad (hgy o Jdoisa o olg > e
S s V5 35 5 SOl LS 4 S ol
Sl ddea s3ls s e (oo o dids) (Slatea dsdo
e f Gk Sl el gl s e )
S 8 it sl Ole depllas (glas sy
Fe Sope odady e Ll s Jold) sl
il (Basely 5 s paly Sl Lyl (oS-
5 5bm GdS S Sl e (SR ) o
A o 53 Gy gme pie V8 B s Lol adlejl
ol U s 3 sl S b8 55 (4
atshl S aslE i sl LB s Y i
i shteay ol (V48A) s sS 5 ol i
Ll edghr S5 51 5 5 Ll g plaend]
SIS W8 it bl b g sme Ve g kil
Jods jo Laaslae e dalgd ol o 4 bl
s syl (fﬁ (’lj 33 ediaSyl) (7)) o le
Slarwn 4 si Lcl_f o=l od el el 4 LSS
$o3155 GEl 0 i3 a1 Olsie o s,
Ol am (usld 5 oo SUL e S305LES
o=l ds sl ple s 313 S Jol ) e

AL QAo S 30 ) e e

]

Sl los g o8l pgi Sladso
Innovative partnership and

(o) Sk economic support models @

Contextual Qonditions
o3 3 ol 18 g cholsl
" Fadiltation, educational, and
extension initiatives

Stritegies by i g okl 0 ochs| sl
fteg Consequences Economic and value chain productivity
outcomes

O3k Ol 3 (5559WS 50505 B3 025 65 JSS 53 (5,55 o LSOl i 58 1 58 oSe LIl 5 s A ) K
Figure 1. MAXQDA software output: The model of the role of science and technology parks in the formation of the
agricultural innovation value chain in Mazandaran Province
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Causal Conditions:

1. Structural pressures and challenges of agricultural production 2. Weakness in the value chain and post-harvest logistics 3.
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Contextual Conditions:
1. Opportunities and
constraints of target
markets
2. Land limitations and
production scale
3. Climatic features and

indigenous potentials of
the province
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Figure 2. Paradigmatic model of the role of Science and Technology Parks in the formation of the
agricultural innovation value chain in Mazandaran Province
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