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ABSTRACT

The present study seeks to identify a framework for implementing innovative programs during the COVID-
19 pandemic. The research on the value chain of Iran's seafood exporting industries was carried out using a
mixed method (qualitative-quantitative), and 32 companies in the aforementioned industry were studied
through multiple case studies. Interviews and questionnaires were used to collect data, which were
analyzed using thematic analysis, the fuzzy Delphi technique, structural-interpretive modeling, and the
partial least squares technique. First, the value chain of the industry was validated by experts. Research
findings show that in critical situations such as the COVID-19 pandemic, the parts of the value chain that
are closer to customers have higher technical capabilities to design new tactics tailored to critical
situations. In addition, managers' innovation and foresight are two important factors in achieving and
managing innovative tactics to deal with critical situations. Finally, a new classification of different parts of
the industry value chain was designed and presented to better address possible future crises.

Keywords: Innovative programs; Exporting firms; Value chain; COVID-19 pandemic; Marine industries;
Iran.

1. INTRODUCTION

Maritime industries, particularly seafood exporting industries, operate in a highly dynamic and uncertain
environment characterized by global market fluctuations, supply chain disruptions, environmental
challenges, and geopolitical uncertainties. In such conditions, traditional value chain approaches based
merely on production efficiency and cost reduction are insufficient to ensure competitiveness and
organizational resilience. Recent strategic management perspectives emphasize that innovative value
chains, through integrating technological capabilities, market intelligence, organizational learning, and
collaborative networks, can provide firms with the ability to adapt to critical situations and create
sustainable competitive advantages (Porter, 1985).
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The seafood export industry represents a complex maritime economic system in which value creation
depends not only on production capacity but also on the coordination of activities including processing,
logistics, quality management, market development, digital transformation, and customer relationship
management. Disruptions such as COVID-19, transportation limitations, changes in international demand,
and supply instability have highlighted the necessity of redesigning traditional value chains toward more
flexible, innovative, and resilient structures. Iran, due to its extensive coastline, access to marine resources,
strategic position in regional markets, and potential for seafood production and export development, has
considerable opportunities in maritime value creation. However, seafood exporting industries face several
challenges, including fragmented supply networks, limited innovation capabilities, weak integration among
value chain actors, inadequate market intelligence, and insufficient strategic preparedness for crisis
conditions. Therefore, the main challenge is not merely increasing production capacity, but transforming
existing capabilities into an integrated innovative value chain capable of generating sustainable competitive
advantages. Although previous studies have investigated supply chain resilience, innovation management,
and value chain development separately, limited research has attempted to provide an integrated strategic
model explaining how innovative value chain capabilities contribute to crisis adaptation in maritime export
industries. Accordingly, this study aims to identify and model the key components of an innovative value
chain and determine their strategic relationships in Iran's seafood exporting industries.

2. MATERIALS AND METHODS

This study employed a mixed-method research design consisting of qualitative and quantitative phases.
Due to the exploratory and model-development nature of the research, a combination of thematic analysis,
the fuzzy Delphi technique, interpretive structural modeling (ISM), and partial least squares structural
equation modeling (PLS-SEM) was applied. In the qualitative phase, semi-structured interviews were
conducted with experts and managers of seafood exporting companies in Iran. Thematic analysis was used
to extract the fundamental dimensions and indicators of an innovative value chain. The extracted concepts
were subsequently evaluated and refined through the fuzzy Delphi technique. In this stage, expert
judgments were aggregated using fuzzy numbers, and indicators were screened based on defuzzification
values and consensus levels. Following the identification of the main factors, interpretive structural
modeling was applied to determine the hierarchical relationships and dependency structure among the
identified components. Finally, the developed conceptual model was empirically validated using PLS-
SEM. Reliability and validity assessments were performed using Cronbach's alpha, composite reliability,
average variance extracted (AVE), discriminant validity, and goodness-of-fit indicators.

3. RESULTS

The findings revealed that innovative value chain development in seafood exporting industries consists of
several interconnected strategic dimensions, including innovation capability, technological infrastructure,
market orientation, organizational learning, strategic agility, customer orientation, and collaborative value
chain governance. The thematic analysis demonstrated that crisis preparedness requires a transition from
traditional linear value chains toward integrated and adaptive value ecosystems. The fuzzy Delphi analysis
confirmed the relevance and importance of the identified indicators, while the ISM results demonstrated
that managerial innovation, strategic foresight, digital capabilities, and organizational infrastructure
represent fundamental drivers influencing other components of the model. The structural equation
modeling results confirmed the significant relationships among the identified constructs and demonstrated
an acceptable model fit. The findings indicated that innovative value chain capabilities significantly
enhance organizational readiness for crisis management by improving flexibility, responsiveness, market
adaptation, and strategic decision-making.

4. DISCUSSION AND CONCLUSION

The results indicate that the competitiveness of maritime export industries cannot be achieved solely
through increasing production capacity. Instead, sustainable competitiveness depends on the ability of
firms to redesign their value chains based on innovation, collaboration, digital transformation, and strategic
adaptability. The proposed model highlights that innovative value chains function as strategic mechanisms
for transforming uncertainty and crisis conditions into opportunities for organizational development. The
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theoretical contribution of this research lies in integrating value chain management, innovation capability,
and crisis resilience perspectives into a unified framework for maritime export industries. Unlike
conventional approaches focusing primarily on operational efficiency, this study emphasizes the strategic
role of innovation-oriented value chains in enhancing adaptive capacity and long-term competitiveness.
From a managerial perspective, seafood exporting companies should prioritize digital technologies,
knowledge sharing mechanisms, strategic partnerships, customer-oriented innovation, and flexible supply
chain structures. Policymakers should also support maritime industries by strengthening innovation
ecosystems, improving logistics infrastructure, and facilitating collaboration among producers, exporters,
research institutions, and governmental organizations. Overall, the findings demonstrate that innovative
value chain development provides a strategic pathway for strengthening the resilience and competitiveness
of Iran's seafood exporting industries in the face of future critical situations.
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Fig. 3- Research Implementation Process
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Table 1- Seven-Level Fuzzy Scale for Assessing the Research Indicators

Extremely . . Extremely
Unimportant Very Unimportant Unimportant Moderate Important  Very Important Important
(0,0,0.2) (0,0.1,0.3) (0.2,0.3,0.5) (0.3,0.5,0.75) (0.5,0.75,0.9) (0.75,0.9,1) (0.9,1,1)
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Table 2- Symbols and Notations Used in the Interpretive Structural Modeling Approach

@) X A V
No Bidirectional Variable "j" influences Variable "i" influences
relationship relationship variable "i" variable "j"

5 bodly @iy P Jop 4 ol (Siwly pas 0,Sg, oyl CilwJse pgy 5l el el S S
0391 900 digad x> oS Casl (il yd sl o] (g2 elie oo gy onl Ghaie & cel ] (ISM) (g il L
5 Olaiy sl yiie Sl g odmy Jlsle gLl Giagh Juo b rele gle bily) Slghd oo 5 Syl slas S,
@) PLS (39) Sy ol il saste 55501l sl jasls 4 whlie gyl (slaby, My 5 Cusl lgtul e
s Joo anugi g (SLEST claimggy i cuslie (63,50, ISM (gly y> 3)J85 (Sauly osls @i 4 bgiye Slidgsie
o3 45l Gl lssS e (o (sl o hlhe 53 el 03,5 59 gl el Sl el oo (s Lalgy 55505
Slo Bt Cale) 9 sidiy 4905 o7 4 Ygoro (LISREL) S slapite e IS by o g (oot
Jio oo o imgt opl 0 b Gl el pSesu bl (Azar and Bayat, 2008) s;lu o wl,3 |y oduze pius

loolawl b i Slaye Jile p die g)lidle @Yol

. Jhe (63959 (puyle LSS jshaiedy uols imgh o
(Amani et al., 2012) . plos! Smart PLS 153l 5 ” ’ 7”2

Decision-) s SuSS 293 5l s pmiti— gyl

Gob 3l pSeilul Jae syl 0gde 0,509, oyl 5o (Making Trial and Evaluation Laboratory: DEMATEL
1315 sy o LSen sy el aile oo asls )y s glolis Kol DEMATEL ;| 5,0y b odlisl
5 s ke gl ) e3lizal b g5 (sl oo i 0w 5 e oo pawend 5 palies i)
SHilr o3l 5 (QF) Jao (i @58 () 503l (R?) S ol ) adlie Sy pn ol 5 ()58
285 )18 oyl 5580 (Goodness of Fit: GOF) Jao IS » 8 (il coge ISM s DEMATEL iS5 o005
PLS 5 ISM DEMATEL (slajbg) oS 5 e ot ) palingly Jao Sl g belos ole bl gunjlisle
5 badlse cabpdaw ¢ Jolse o bailg sl ololis Sl Do o gy (gl st e oy Mol

Cuwl 03 &1y jimes 5 Jde 5 Pyl ) p
el Siagk Al o 28 (el e bilyy (pwyp g esrde Jao (yg0il sly copimen

i)l 90 ylisbe Jie (hilp (Jibos ol dye Partial Least ) (3> clupe Jilis (g, jl pigly (sboojls
Obe dlasly pwyp &S 6pSoilul Jle BMS 28,5 )8 OBl LY oppete jl (S b oolizel (Squares: PLS?

AR
VPO bwsli (090 0 ylosds (paxiy g Comns 0590 dt)u”)rﬁy

g3 oole (5 ol Juad



Olsenl 9 (5350,

5 Q2 R%slajasls jl flojen edlatul (olwl ol »

5 035 wol ) ke Jao elr b Sl GOF

D8l s ot Cebl e @38 o)l p3Y Gl
LS o ol 1y gy Je

=Wy

5 PRl 0S5 IS 53 pj (welae gk (S i 5
o s lilis Sl lalyd patie ST SaSt
A5 pll (2006) Clarke 5 Braun sabs o & Jso olul

ol 005 BB BT Jolis p3 o sleg slwasily a5

ABliS 8,8l 4 el olwlid gt o Judoo 5l e
Sl )5 ol (g5 (A ST ) pslaie cnl (sl 5 A0
4 ol 8 EMuass (yly ol e (Al SuSS Cansa Wl
ol 5l ozl by 4 baye doliduny ¢ bl YL
2 sl o)l Y o0 038 w555 el o 8 Jabos

Gl 0 031> isles O Jgdn > adlis

e 951 050255 gadle (ol s £ 1,00 bl pnd b g lge (53,01 (ol yoloi (51 0 e

Ml alsy 5 bl pdesalie lagasls 5 (s slaojle
ol bily) a4 Bl Jae o) 35 5e5 (Sl
5 Jitus (glopsio (SAiS pad G068 e iy slrojle
rhoaalie padls Loy djbpe Jhe ool Oly
oo 2 Gl Jae 2Lyl egycnlil ) ries g
Gopd Jold (s)lel (slaylims 5l (slasgazes Sl oalisl b il
Pilr 2558 pals g () bline (Sgisl (R?) (e

. pldl (Goodness of Fit: GOF)

Syiie 0adims bly Ol (R?) omd oy
G Sl g ey i 1) Tiggp sleejls buwg 1509,
Wil i sl opl lade dx e sl (gl le Jdo o
Moy dnly gsiie Gliod muse 0 YL g il Jse
iy @l (QF) gblite (S5gj8l jlme copiomen g salgs
Jao LT a8 amd oo L g 3945 oo o3l Jdo (s s ©5ya5
150920 b yuxio oduiiodmlive polie (i g (oUlgy odddll)l
Gy 5l Jse s)layes Sl Q% cute e s Loy |,
(GOF) o3l » (20585 sl ccole o sl comlio (o i
Jie CetS oS5 (e cutS ol (IS jlre lgie
Joo K @llail plie g 03 (lBle Juo g (g50jll
..\quo UW |) s LgL’zm.)l.) b d)Le(.w.:;

093)) 032y olis o5 Jalodi -V Joua

Table 3- Thematic Analysis of Value Chain Components
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Table 4- Thematic Analysis of Tactics for Coping with the COVID-19 Pandemic
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Table 5- Fuzzification of Expert Panel Judgments for Each Research Indicator

Fuzzification Expert 1 Expert 2 Expert 3 Expert 30
Qo1 (0.75,0.9, 1) (0.3,0.5,0.75) 09,1,1) (0.5,0.75, 0.9)
Q02 (0.1,0.3,0.5) (0.75,0.9,1) 09,1,1) (0.5,0.75, 0.9)
Q03 (0.75,0.9, 1) (0.5,0.75, 0.9) (0.75,0.9, 1) (0.75,0.9, 1)
Q04 (0.75,0.9, 1) (0.5,0.75, 0.9) (0.1,0.3,0.5) (0.75,0.9, 1)
Q05 (0.5,0.75, 0.9) (0.1,0.3,0.5) (0.5,0.75, 0.9) 0.9,1,1)
Qo6 (0.75,0.9, 1) (0.3,0.5,0.75) 09,1,1) (0.5,0.75, 0.9)
Q07 (0.75,0.9, 1) (0.5,0.75, 0.9) 09,1,1) 0.9,1,1)
Qo8 (0.75,0.9, 1) (0.5,0.75, 0.9) (0.75,0.9, 1) 0.9,1,1)
Q09 (0.5,0.75,0.9)  (0.3,0.5,0.75)  (0.5,0.75, 0.9) (0,0,0.1)
Q10 (0.75,0.9, 1) 09,1,1) (0.75,0.9, 1) 09,1,1)
Q11 (0.1,0.3,0.5) (0.75,0.9,1) 09,1,1) (0.5,0.75, 0.9)
Q12 09,1,1) (0.75,0.9,1) 09,1,1) 0.9,1,1)
Q13 (0.5,0.75,0.9) (0.75,0.9,1) (0.3,0.5,0.75) 0.9,1,1)
Q56 (09,1,1) 09,1,1) (0.75,0.9, 1) 0.9,1,1)
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Table 6- Results of Indicator Screening (First Round)
Indicators  Lower Bound Mo\s/tall_uilgely Upper Bound  Fuzzy Mean  Defuzzified Value  Round 1 Result

0.721,0.805
Item 1 0.721 0.805 0.809 ( 0.809) 0.778 Accepted

0.609,0.702
ltem 2 0.609 0.702 0.867 ( 0.867) 0.726 Accepted
Item 3 0.648 0.725 0.810 (O'?égfdzzs 0.728 Accepted
Item 4 0.679 0.704 0.825 (O'i; 2%04 0.736 Accepted
Item 5 0.618 0.761 0.949 (0',6&3%61 0.776 Accepted
Item 6 0.638 0.750 0.893 (0',603.2&,;50 0.760 Accepted

0.748,0.898
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Table 7- Results of Indicator Screening in the Third Delphi Round

Indicators Round 1 Result Round 2 Result  Difference Result
Item 1 0.778 0.796 0.018 Consensus
Item 2 0.726 0.800 0.074 Consensus
Item 3 0.648 0.713 0.065 Consensus
Item 4 0.679 0.712 0.033 Consensus
Item 5 0.618 0.649 0.031 Consensus
Item 6 0.638 0.702 0.064 Consensus
Item 7 0.824 0.848 0.024 Consensus
Item 8 0.800 0.836 0.036 Consensus
Item 9 0.749 0.768 0.019 Consensus
Item 10 0.711 0.723 0.012 Consensus
Item 11 0.809 0.819 0.010 Consensus
Item 12 0.821 0.832 0.012 Consensus
Item 13 0.734 0.754 0.020 Consensus
Item 14 0.801 0.826 0.025 Consensus
Item 15 0.714 0.734 0.020 Consensus
Item 16 0.811 0.830 0.019 Consensus
Item 17 0.849 0.863 0.014 Consensus
Item 18 0.803 0.819 0.016 Consensus
Item 19 0.728 0.748 0.020 Consensus
Item 20 0.719 0.748 0.029 Consensus
Item 56 0.825 0.869 0.044 Consensus
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Table 8- Level Classification of the Identified Factors

Level Intersection Set Antecedent Set Reachability Set Symbol
1 H1-CM-DM H1-W1-T1-CM-DM S1-P1-H1-M1-CM-DM C1
2 S2-P2-CM-CO S2-P2-W2-CM-CO S2-P2-H2-D2-CM-CO C2
3 SU-CM-DM-CO-II M1-SU-CM-DM-CO-II H1-SU-CM-DM-CO-II C3
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Table 9- Results of Path Analysis in the Structural Equation Modeling (SEM) Framework
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Table 10 - Assessment of Convergent Validity and Reliability of the Research Variables

Variables Cronbach's Alpha AVE CR
Human Resources 0.824 0.665 0.816
Production 0.799 0.679 0.829
Supply 0.718 0.634 0.810
Warehousing 0.723 0.682 0.796
Transportation 0.789 0.644 0.740
Marketing 0.720 0.619 0.728
Distribution 0.732 0.678 0.762
International Trade 0.712 0.571 0.756
Sales 0.782 0.626 0.830
Complements 0.785 0.629 0.811
O eptae 0.804 0.613 0.798
Digital Marketing 0.793 0.628 0.784
Value Co-creation 0.810 0.633 0.794
Innovative Ideas 0.799 0.628 0.801
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Table 3- Thematic Analysis of Value Chain Components

Row Basic Themes Global Themes

* Purchasing inputs required for aquaculture
* Purchasing or leasing a farm for breeding

! * Establishing or leasing ponds for breeding Procurement
* Procuring aquatic feed (purchase or import)
* Aquaculture (fish farming)
* Stocking the farm

2 * Harvesting (fishing) Production

* Packaging
* Transfer to cold storage

» Marketing advertising
* Use of social networks .
3 * Participation in international exhibitions Marketing

* Designing catalogs, brochures, and other promotional packages

* Foreign market agency
* Foreign market branch
4 * Delivery to wholesalers in the market Distribution
* Delivery to retailers in the market
* Delivery to distribution companies

* Senior managers

* Financial management

* Administrative management

* Commercial management

« Information and planning management
* Other personnel

Human Resources

* Warehousing in the company's cold stores and warehouses
6 * Leasing warehouses and cold stores as needed Warehousing
* Consignment warehouses

» The company's own distribution trucks
« Distribution and delivery companies

7 « Truck leasing Transportation
* Maritime transport
* Designing advertising programs in foreign languages tailored
to each market on the website or virtual networks
* Attending international exhibition booths for customer .
8 International Trade

acquisition
» Monitoring competitors' commercial programs
* Managing relationships with key foreign customers
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Row

Basic Themes Global Themes

* Direct export sales

* Sales office in the foreign market

« Sales through a subsidiary exporting company
* Sales to export management companies

Sales

10

* Employing competent legal experts for concluding
international contracts

* Employing competent external marketers

* Innovative ideas from customers, personnel, etc.

Complements

Table 4- Thematic Analysis of Tactics for Coping with the COVID-19 Pandemic

Row

Basic Themes

Global Themes

* Forming crisis management team meetings in critical situations and
making necessary decisions

« Utilizing ideas from various company departments regarding crisis
response

* Organizing crisis management forces across different domains

* Designing innovative tactics specific to critical conditions in collaboration
with the organization's technical staff

Crisis Management
Preparedness

* Leveraging social network capacities

* Expanding the use of the internet for customer relationship management
* Receiving ideas from loyal customers via the web regarding
product/service improvement specific to critical conditions

Use of Digital
Marketing

* Continuously receiving customer ideas and analyzing them by an expert
team

* Designing new products/services in collaboration with customers and
based on their opinions

* Redesigning organizational work processes with a customer-centric
approach

Leveraging Value Co-
creation Capacity

* Idea generation from company personnel in critical conditions for better
response

* Idea generation from company customers in critical conditions for better
response

» Idea generation from academic experts affiliated with the industry in
critical conditions for better response

* [dea generation from individuals with crisis management experience
inside and outside the organization in critical conditions for better response

Use of Innovative ldeas
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