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Abstract

Effective adoption of blockchain technology in supply networks depends significantly on inter-
organizational knowledge transfer, particularly in the pre-adoption phase when stakeholders
must be convinced of its perceived benefits. This conceptual study introduces the Evolutionary
Knowledge Transfer Model (EKTM), a novel framework which explains how explicit and tacit
knowledge about blockchain dynamically evolve across vertically coordinated multi-tier wine
supply networks. Different to previous models, it integrates dyadic, firm, and network

perspectives while highlighting the essential role of tacit knowledge transfer, ko aspects often

overlooked in existing frameworks. Methodologically, the study adopts the approach of
Jaakkola for conceptual research combining knowledge management X , and
strategic management theories. The study contributes to supply chat iterature,
demonstrating the crucial role of tacit knowledge transfer in kch ion. It further
s technology, and

absorptive and disseminative capacities interact across irm, and network levels

conceptual tool to assess knowledge flows an:

the objective to accelerate technology a 10
Keywords: Knowledge Tran acit Kmowledge, Blockchain, Supply Chain, Wine Industry

JEL Classification: Q13

1. Introduction

businesses must prioritize continuous innovation with knowledge

ource for creating products, services, and processes [73]. Effective

understanding of its potential to enhance the overall network value [51]. This is particularly
relevant in the agri-food sector, where knowledge acts as an important coordination mechanism

[10].

With the advent of disruptive digital technologies such as blockchain and artificial intelligence
traditional supply chains have the potential to transform into dynamic, decentralized supply

networks, enhancing transparency and real-time data exchange. This transformation underlines
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the importance of promoting a culture of knowledge sharing among participating firms as
suggested by Dremel [24] and Assur and Rowshankish [6], particularly considering the
adoption of digital technologies across a network of interacting firms. The adoption of
technologies in agricultural sectors often faces significant barriers. A recent bibliometric
analysis on alternate wetting and drying (AWD) for rice cultivation highlights major adoption
barriers in current literature, particularly related to profitability concerns and localization [80].

However, while the adoption of disruptive digital technologies in the broader agri-food sector

is growing [46], it remains limited in the wine sector [45, 59, 9, 19, 79]. Ex18ting studies focus

interpersonal trust and social networks play a significant role. C on in the wine
sector is significantly impacted by these dynamics as socig owledge sharing
mechanism are key performance drivers. A recent study Argentinian wine industry
reveals that social networks and interpersonal kn S re critical success factors

for export performance [22].

While existing studies have explored knowledge sharing mechanisms [51] and

technology adoption in agri-feod firms[46], the not address the specific challenges of

knowledge transfer in tradition e s the wine sector. Most existing agricultural

knowledge management framew n explicit knowledge transfer, offering valuable

insights. However, t ften ovefleok factors such as varying knowledge levels among
stakeholders, diffeafig attifides towards innovation, absorptive capacities, and the role of trust
rther neither focus on inter-firm knowledge transfer and the
nologies [66], nor on the tacit knowledge dimension, which is
stry where interpersonal trust and social networks prevail [43, 40].
technologie ch as blockchain evolves and is transferred within traditional, vertically
coordinated, multi-tier wine supply networks. This gap is particularly evident in the wine
industry where research examines knowledge transfer through networks, SECI spirals, and
channel effectiveness (23, 88, 14). However, these studies overlook the tacit dimension of
knowledge flow, particularly in the context of disruptive technologies such as blockchain.

While they address general knowledge transfer mechanisms, such as network structure and

explicit knowledge transfer, they fail to explore how tacit knowledge driven by trust,
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interpersonal relationships, and social networks impact blockchain adoption in traditional,
multi-tier wine supply networks. This oversight is particularly relevant in the pre-adoption
phase where sharing knowledge about perceived benefits is essential for convincing
stakeholders to adopt new technologies. Blockchain relies on stakeholder cooperation to
function effectively and provide value for all involved. Without addressing these complexities,
the agri-food sector and especially traditional industries such as wine risks lagging in innovation

while failing to leverage the potential of blockchain [46]. This study bridges the gap by

proposing a multi-tier framework for the wine sector that examines ho owledge about
blockchain evolves and transfers considering not only the firm and dyadic, b the network

level. To address this gap, this study asks the following research question:

r&%thin a
?

To answer this question the study proposes the iona owledge Transfer Model

(EKTM), which extends the Barabasi-Albert

How does knowledge about disruptive digital tech

vertically coordinated multi-tier upstream wine sup,

represent multi-tier wine supply

networks and integrates explicit an it wledge utilizing the SECI (socialization,

externalization, combination, alization) medel of Nonaka [56]. The EKTM addresses a

key gap in literature by integrat nd network-level perspectives on knowledge

transfer, while advancing theory gh emphasizing the critical role of tacit knowledge in

adopting disruptive te lockchain serving as the primary object of analysis, due

to its transformatif€ poten he wine sector [59], particularly for improving traceability

and transparen@ in ly chain. The EKTM combines three complementary theoretical
t e the dynamics of knowledge transfer: knowledge management
[57], wh izes tacit and explicit knowledge flows, complex network theory [8], which
explains netw@rk structure and dynamics, and dynamic capabilities from strategic management
[77], which atCounts for how firms sense, seize, and transform knowledge.
Practically, the study provides actionable insights for practitioners and stakeholders in the wine
industry. Specifically, mangers should establish structured feedback loops with wine producers
to align knowledge about blockchain with operational needs and focus on tacit knowledge
transfer through personal meetings, training sessions, and mentorship to build trust, reduce

adoption barriers, and enhance collaboration among stakeholders.
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Although the research is conceptual rather than empirical, it utilizes empirical data from a prior
exploratory study to support the development of the framework [7]. That previous research
includes a structured literature review on existing knowledge transfer models and expert
interviews with stakeholders from the wine industry. It identifies attitude towards technology,
absorptive and disseminative capacity, and trust across dyadic, firm, and network levels as

critical factors in transferring knowledge.

The manuscript is structured as follows: the subsequent section introdu€gs the theoretical

background, followed by the methodology. The following sections focus o gptual model
development, results and discussion, complemented by a summary and sugg

research.

2. Theoretical Background

Among the different models within complex network th odels of Barabasi-Albert,

Erdés—Rényi, and Watts-Strogatz are considered as al-world networks such as
supply networks [62, 83]. Extending the Bara g i olme and Kim introduced
the formation of triads [39]. Moreover, t work, characterized by its dynamic
and evolving nature over time, is considéged a rele amework for studying complex systems

search on the Watts-Strogatz small-world

a set of decisions.

capacity framework, the study focuses on potential absorptive capacity [87]. This concept is
complemented by disseminative capacity, which is the ability of a firm to share knowledge
effectively across firm boundaries [48]. Within the SECI (socialization, externalization,
combination, internalization) model of Nonaka [56], both, absorptive capacity and
disseminative capacity are enhancing the overall process of knowledge creation and

transformation [26] and are essential for effective knowledge transfer [21]. They are relevant
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in agri-food networks for driving innovation and improving total productivity [79]. However,
limited research has explored how these capacities interact with network structures, such as
triadic closure and multi-tier architectures to facilitate knowledge transfer during disruptive
technology adoption [21], a gap this study addresses through the EKTM.

Recent studies in the wine sector identify collaboration, transparency, trust, dynamic
capabilities, absorptive capacity, and interorganizational partnerships as central enablers of

blockchain adoption, particularly in overcoming barriers such as capability deficits and limited

digital readiness. Complementary supply chain research further shows that aBsorptive capacity

reviews, identifies attitude toward technology, absorptive/diss i , and trust as
critical factors in inter-firm knowledge transfer, providing empiri rounding of the EKTM.
Building on these capacities, trust as a fundamental c@ in Strategic management,

acting as a relevant facilitator in knowledge transft C ow be discussed.

Trust has been studied in various scientific a

important element in economic transactigms,bdth betwgen humans and information technology

systems such as blockchain.

is study Primarily es on the concept of interpersonal trust,

which is a key attribute in rela th, es the acquisition and sharing of knowledge

in business networks [1]. Among it facilitates the creation and sharing of knowledge

within organizations, ch is crifigal for innovation and strategic management [57]. In

networks, particu a small and medium sized enterprises who rely on external
st 1S"fundamental for decision-making under uncertainty [52] and

e rationale for developing the EKTM is based on Gulati [36], who

of strategic networks should integrate dyadic, firm, and network

perspective en examining cooperation and coordination and effects. While Gulati focuses

in his researel’on strategic alliances and inter-firm networks, his findings can be applied to
supply networks. Both share similar attributes relevant for cooperation and coordination such
as trust, absorptive and disseminative capacities, and reliance on relationships, attributes, all
highly relevant in inter-firm knowledge transfer [5, 70, 74]. However, a framework integrating
the three perspectives remains absent, a gap identified by Duysters et al. [25] and confirmed in

recent research [7].
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The study adopts the analytical framework proposed by Gulati [36], distinguishing between
dyadic, firm, and network levels. While knowledge management serves as the central theoretical
lens, complex network and dynamic capabilities theories are integrated to support the
examination of knowledge transfer in supply networks. Figure 1 illustrates how dyadic
relationships integrate knowledge management, dynamic capabilities, and complex network
theory following the theory integration approach proposed by Okhuysen and Bonardi [60]. It

uses dyadic relationships as primary knowledge transfer mechanism between firms and as the

linking element connecting dyadic, firm, and network perspectives, intégrating the three
theories. The EKTM focuses intentionally on pre-adoption phase of inte
transfer. This scope is intentional as it focuses on the relational, capabi
mechanisms that are responsible for knowledge exchange about th @o fits of a
technology. The rational to focus on these three theories lies in t ompatibilit

relationships and their ability to support analytical clarity
which can occur when too many theories are integrated.
and following the recommendation of Okhuysen an study applies each theory
at the level where it is most relevant, dyadic, fi g using dyadic relationships
as the shared linking mechanism across three ectives. Specifically, knowledge
management theory through the SECEmodel that socialization and externalization

processes enable interfirm trus owledge sharing at the dyadic level. At the firm

level, dynamic capabilities theo ow firms sense, seize, and transform knowledge.

Finally, complex net eories provides for the structural dynamics at the network level with

insights into how d owledge fransfer evolves and is impacted by clustering, rewiring,

ross dyadic, firm, and network levels by linking each theory at its relevant

level through thee concept of dyadic relationships.

The EKTM operates through four core mechanisms. Dyadic relationships serve as the core
linking mechanism, enabling trust-based knowledge flows across all levels. The SECI model
explains tacit and explicit knowledge conversion process through trust and collaboration at the
dyadic level. Dynamic capabilities enable firms to absorb, disseminate, and apply knowledge
resulting from dyadic exchanges. The Barabasi-Albert network model enhanced through

dynamic edge rewiring, facilitates knowledge transfer through power hubs in scale-free
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networks. Triadic closure enables tacit knowledge sharing within power hub ecosystems through
dynamic edge rewiring. These core mechanisms are supplemented by aggregate dimensions,
which are knowledge flow and social dynamics, dynamics of implementation, tacit knowledge
and collaboration, knowledge transfer drivers, absorptive/disseminative capacity, and attitude
toward technology adoption, enhance core knowledge transfer processes through trust,
collaboration, and implementation dynamics stemming from qualitative data [7]. Furthermore,

supply chain structure serves as auxiliary mechanism. The Barabasi-Albert model extended by

two tiers represents a vertically coordinated supply network. The supply netWrk structure used

with the EKTM is specific to the wine sector but is exchangeable, enabling pdel to adapt
to strategic networks in other sectors. These relationships are summarized in t
1. Building on these core and supplementary mechanisms the EKT

tt

knowledge transfer at dyadic, firm, and network levels as dyadic level,

disseminative and absorptive capacities facilitated by trust g wledge transfer between
firms linking knowledge management with dynamic capabi ] CI model builds the
basis for knowledge conversion and flow in networ oscillation of explicit and
tacit knowledge with dyadic exchanges. At th pabilities emphasize how
firms sense and absorb knowledge in netwerked en ments, linking dyadic and firm
perspectives to ensure that knowledge isi€ffectiv d, absorbed, disseminated, and applied
within organizations. At the n evelfeomplex network theory provides insights into how

these dyadic exchanges dynamic rough

N -

[ Dyadic Relationships

~ N . .
Influence Influencing structural properties,

network Complex network theory such as rew_lrm.g, c[ustermg, and
structure scale-free distribution, thereby

\ enabling knowledge diffusion
(

Network level

<
<

2
A

Utilizing trust, absorptive and dis-
Knowledge Management seminative capacities which drive Dyadic level
SECI knowledge transformation

Operationalize
tnowedge transfer >

\ J N /
4 N A
Enable develop- Enabling firms to sense, absorb,
ment of dynamic . .
capabilities > Strategic Management and apply knowledge through Firm level
interfirm relationships
\. J J

Figure 1. Integration of key theories (Source: Developed by the authors)
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clustering, rewiring, and scale-free connectivity. This way the integration of knowledge
management, dynamic capabilities, and complex network theory adheres to Okhuysen and
Bonardi [60] by maintaining theoretical integrity while emphasizing their complementary
strength. This resulting conceptual framework is integrated through dyadic relationships as the

common knowledge transfer mechanism.

3. Methodology

This study develops the Evolutionary Knowledge Transfer Model (BKTM), which
conceptualizes how explicit and tacit knowledge about the perceived ben
technology is transferred among stakeholders in vertically coordinat

during the pre-adoption phase.

This conceptual study is empirically grounded in a precedi dy [7], which

utilizes a structured literature review following the Pref

Reviews and Meta-Analysis (PRISMA) method

ems for Systematic
ructured interviews with
German wine industry stakeholders intention

analyzed through the Gioia methodology [31#o ensurc' nd replicability.

Following the structured approach to coficeptual proposed by Jaakkola [42], this study
follows a theory synthesis ap

1 ating key theories from knowledge management
[57], complex network theory trategic management, particularly the dynamic
capabilities perspect 7]. TheSaesearch design follows three sequential phases: first,
applicable theories e second phase the selected theories are assessed for
compatibility. Th asis on network structure, knowledge transformation, and
inter- iti where each is operationalized through the mechanism dyadic
heir integration within the conceptual framework. The stakeholder is
nalysis since knowledge is sensed, seized, and transformed by individuals
who act on alf of organizations. This aligns with the focus of the study of inter-firm

knowledge transfer mechanisms. In the third step the conceptual model is constructed.

To identify a suitable network model, a comparative analysis was conducted [76] by identifying
key structural attributes relevant to supply chain networks, specifically focusing on key
attributes supply chain governance, network configuration and dynamics, and vertically

coordinated supply network suitability. The model that closest reflected the requirements was
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qualitatively selected. This approach aligns conceptually with Tantardini etal. [76], even

though it is applied without quantitative metrics.

4. Conceptual Model Development

The model integrates knowledge management, applying the SECI model at the dyadic level
[56], dynamic capabilities at the firm level [77, 87], and complex network theories [8, 62], at

the network level with empirical findings from both literature and qualitative data on blockchain

adoption in wine supply networks. From the interviews, the preceding ‘€ploratory study

technology adoption [7].
At the dyadic level, studies show that interfirm trust and t [72], knowledge sharing
[81], organizational capabilities of cooperating sup olders such as absorptive
and dynamic capacities, their resources, a aess to engage in digital
transformations [78], and trust dynamics,[2%) are relevant factors of adoption. Qualitative

findings extend this by revealing the sali€nt role o ledge flow and social dynamics as well

as tacit knowledge transfer a applied in practice. Data shows that trust
emerging from collaborative initi

the SECI model, faci blockc

s the socialization and externalization process of

in related tacit knowledge transfer between firms and that

informal networks,gkno ge leaders, and peer influence create trust based channels for

blockchain knowl fe

At the ic capabilities and absorptive capacity directly and positively impact
in wine supply chains, enhancing resilience and traceability [68].
Perceived usgfiilness of blockchain adoption for enhancing productivity, with food safety,
traceability, transparency, and cost are seen as key considerations [69]. Data from the
qualitative study also extend these by showing the important role of the aggregate dimensions
absorptive and disseminative capacity where firms build absorptive capacity through targeted
training to enhance knowledge absorption and develop disseminative capacity to transfer

knowledge through frequent exchanges. Moreover, the dimension attitude toward technology

10
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adoption reveals three distinct technology adoption behaviors that determine their engagement

with digital solutions [7].

At the network level, structural complexity and diversity of supply networks [20], stakeholder
interactions [17] and network cooperation, which is essential for agricultural innovation [11],
impact adoption. Qualitative findings enhance this by underscoring the critical role of

knowledge transfer drivers and dynamics of implementation with knowledge being unequally

distributed among firms in the In addition, knowledge flow and social dyna impact network

structures, with knowledge transfer drivers and dynamics of implemen determining
diffusion patterns. The data demonstrates a scale-free network architecturciy
firms act as knowledge leaders distributing blockchain insights wit m while
triadic closure operationalized by rewiring processes that dynaiicallyreassi@n connections
impact adoption decisions [7].

Dyadic relationships serve as the primary knowle nism of the EKTM, with

compelling evidence from the wine industry, i . [274 demenstrated that trust evolves
along specific dyadic relationships from upst eam. Saurabh and Dey [71] found

that disintermediation, traceability, trus i n are key factors of adoption decisions.

blockchain knowled nd evolve across the network. These studies highlight the

critical role of dyadi ionships aS mechanism for integrating knowledge transfer across

s tacit to explicit knowledge, and peer influence accelerates decisions),
ity and innovation readiness at the firm level (through dynamic capabilities
like knowledge absorption and technology attitudes), and governance and coordination
mechanisms at the network level (via scale-free structures, rewiring, and triadic closure) jointly
impact knowledge transfer, empirically validating SECI processes, dynamic capabilities, and
complex network theory while demonstrating how dyadic relationships bridge all three EKTM

levels.

11
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Drawing on established theories complemented by qualitative data from a previous study [7],
it explains how knowledge dynamically evolves across firms in vertically coordinated
networks. The decision to focus on the upstream wine supply network is due to it often being
centrally managed by a focal firm which is responsible to purchase grapes, must, or wine for
production and further distribution under its brand. This firm is not only responsible for the
coordination and strategic direction of the network but also for the distribution of knowledge

among interacting firms which positively impacts overall network performance [37, 44].Figure

2 illustrates unidirectional knowledge flow from the focal firm to brokers then distribute

knowledge unidirectionally to wine producers. Among wine produ idirectional

%

Knowledge Distribution Knowledge Diffusion

knowledge diffusion occurs.

Wine Producer 4
explicit Broker 1

Wine Producer 2
(Power Hub)

]

Wine Producer 3

Focal Firm

Wine Producer 5

¥
H
i

-1 Wine Producer n

explicit—  tacit ---

idiréetiona bidirectional
Figuwe,2. ledg sfi esses in a three-tier upstream wine supply network (Source: Developed by the
authors)

4.1 Extending the Barabasi-Albert network model

The Barabasi-Albert network model (BANM) represents an appropriate starting point for
examining vertically coordinated supply networks. The choice of BANM for knowledge
transfer is justified first, as among the network models evaluated, this model provides for the
most effective approach towards modelling complex interactions among wine producers (Table

2), second, for its ability to mirror characteristics of how wine producer firms are interconnected

12



363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

378
379
380

381

and share knowledge, confirmed in a previous study [7], and third, because supply networks
can be viewed as scale-free networks [38]. Barabasi and Albert introduced the concept of scale-
free networks, described by a structure in which a few influential firms have a significantly
higher number of connections compared to most firms in the network [8]. This behavior, known
as preferential attachment, explains how new firms are more likely to connect to already highly
connected firms, a pattern observable in social networks and the internet [2]. In this study, these

highly connected and influential firms are called “power hubs”, as they disproportionally attract

the connection of new firms during the network formation. The BANM do€g,not consider the

structure of a vertically coordinated supply network and the tacit kng pc exchange
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Figure 3. Exte Barabasi-Albert network model (explicit layer) with 50 firms, degree m = 1 (Source: Developed by the

authors)
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Figure 4. Evolutionary Knowledge Transfer Model (explicit and tacit layer CW (Source: Developed by
the authors)

Q

eprese the st re of the network, the SECI model

4.2 Application of the SECI model
While the extended BAN

(socialization, externalization, inati ernalization) developed by Nonaka and

Takeuchi [57] serves as a concep vork focusing on knowledge creation and sharing

through the dynamic 1 ction of eXplicit and tacit knowledge occurs within organizations. It
facilitates continu no ge_creation, innovation, and technology adoption. According to
SECI, tacit be converted to explicit knowledge and vice versa, within an
chanisms of both individual and collective learning experiences.
ic conversion between explicit and tacit, operationalized in this study
conversion pfocesses take place in Ba, which ensures continuous knowledge transfer in a spatial
and temporal environment, where tacit and explicit knowledge oscillate within a single
communication channel [57, 58]. While SECI primarily operates on dyadic and firm levels,
particularly its socialization processes create and facilitate network level dynamics by
enhancing trust and collaboration between wine producers, which impacts network structure
and stability. The SECI initially dealt with knowledge conversion between tacit and explicit

knowledge within organizations, but it is also applicable in supply chain contexts to study

14
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interorganizational knowledge creation [28]. Furthermore, Rice and Rice [65] applied the SECI
model to multi-organizational projects and Wu [86] explored in his research amongst others the
impact of technology adoption and supplier relationship management on knowledge creation

within a supply chain.

In the conceptual framework, each firm is assigned to one specific phase of the SECI knowledge
conversion process, while still participating in the full SECI cycle. Figure 5 illustrates that this

allows to simultaneously simulate intra- and inter-firm knowledge transfer.

O SECI Spiral

) / Wine Producer 2
Focal Firm @ (Povaar)Hub] Wine P(mﬂcers

Wine Producer 3 Wine Producer n

Wine Producer 4

5 \

o
O3

o

a

c

[=]

m

1

-

Externalization Combination

Internalization Socialization

te(Work (Source: Developed by the authors)

Figure 5. SECI applied to vertically

, within organizations only a smaller portion of knowledge is codified
while the majofportion comprises of tacit knowledge [12, 32, 82], making tacit knowledge the
predominant knowledge type, reinforcing the need for a unified representation. Third, existing
knowledge encompasses both tacit and explicit knowledge with the understanding that a
transformation between these forms is a key characteristic of the conversion process [32, 33].
Finally, modeling knowledge transfer through a single communication channel reduces model
complexity while closely reflecting real-world organizational practices. Table 1 provides a

summary of the four knowledge conversion processes along with an explanation of how each

stakeholder contributes to knowledge conversion within the supply network. Knowledge

15
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conversion in this study starts with the externalization phase considering that the sequence of

the model can be adapted to meet organizational and cultural requirements [84, 3].

SECI Phase Stakeholder Knowledge Conversion

Externalization Focal firm The focal firm converts tacit knowledge about blockchammapplications that it

holds into explicit knowledge to enable unidirectional di

brokers
Combination Brokers Brokers categorize and integrate the received ¢ i intoftheir
communication flow and distribute it unidireg producers,

Internalization Wine producers Within the wine producers, explicit kno i directionally, which
enables the creation of new tacitknov reciprocal sharing

Socialization Wine producers The tacit knowledge, that ag the wine producers through
interpersonal exchan, e the potential to be converted into

new tacit knowledg s with high potential absorptive

Table 1. SECI knowledge conversion (Sot

and dynani ring. At the firm level, dynamic capabilities enable firms to absorb and
utilize knowledge from dyadic exchanges. At the network level, the Barabasi-Albert model
facilitates explicit knowledge transfer through power hubs, while triadic closure and edge
rewiring enable tacit knowledge sharing within their respective hub ecosystems. This
mechanism reflects knowledge transfer in the wine sector, where both explicit and tacit
knowledge are critical for innovation. Dyadic relationships serve as the core linking

mechanism, ensuring consistency and theoretical integrity across all levels.

16
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5. Results and discussion

This chapter presents and discusses the findings related to the research question of how
knowledge about disruptive technologies evolves within vertically coordinated multi-tier
upstream wine supply networks. To answer this question, explicit and tacit knowledge types
were investigated, conceptualized as continuously oscillating within a single communication
channel within the SECI model, driven by potential absorptive and disseminative capacity as

well as trust. As highlighted in the theory section a comparative analysis of network models was

conducted to evaluate their applicability to vertically coordinated supply netwrks. Results are
presented in Table 2, revealing the limitations of established models. Buil

the Barabasi-Albert network model was identified as a suitable netwq

initial knowledge distribution, attitude type of firms, net re, and power hubs were
integrated. These findings confirmed that the exte ert network appropriately
represents a vertically coordinated wine s rized as a decentralized

network of interacting wine producers to sgveral brokers and a single focal entity.

ucer b

Within this network each pr ngs to vironment characterized by scale-free

properties led by an influent r hub. This decentralized network shows
properties of social networks. Re e previous study further revealed that focal firms
predominantly distrib ough explicit channels, such as newsletters, conferences,
and documents. reflects the externalization phase of the SECI model, which
transforms taci

knowledg
knowle be attributed to the fact that sharing explicit knowledge is easy when

explicit knowledge [57], it lacks the consideration of tacit

larly within power hub environments. The emphasis on explicit
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Table 2. Comparative analysis of complex network models (Source: Developed by the authors)

476
477

it must be done across large and geographically dispersed groups [50]. However, according to

478

the interviews there were instances of tacit knowledge exchange, such as through messenger

479

th Polanyi’s theory [64], which states that not all

applications or personal meetings aligning wi

480

d
ted with

Innovation an

knowledge can be codified, and that inter-personal knowledge is essential for

481

rimen

th Cowan and Jonard [18], who expe

igns wi

competitive advantage. This also al

482
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489
490
491
492

493

494
495
496
497
498
499
500
501
502
503
504
505
506

507

508
509
510
511
512
513
514
515

random edge rewiring for tacit knowledge exchange. While learning about disruptive
technologies can be achieved through codified information by combining text and pictures [53],
effectively transferring and absorbing that knowledge requires the integration of both, explicit
and tacit knowledge [64, 55]. The cyclic and dynamic nature of explicit and tacit knowledge
conversion aligns with the findings of Plangger et al. [63] and Liu et al. [49]. Moreover, findings
align with Rogers’ diffusion of innovations theory [67], who proposes that the adoption of novel

technologies follows a bell curve with early adopters, followed by majority and laggards.

Furthermore, it was found that the knowledge spiral of the supply network rémains incomplete

as the knowledge conversion from producer firms back to the focal firm i at. The slow
adoption rate in the wine industry may be attributed to that fact as well as to\th exity of

the technology, limited resources and the traditional character of the s @

While alternative perspectives exist, they were not considere e focu he study is on

relational mechanisms and structured transfer processe gtan. novation Diffusion
Theory [67] explains adoption patterns but structural mechanisms.

Organizational Learning Theory [4], while address iZapion processes, lacks focus on

addresses networked knowledge

inner-firm and intra-firm networks as

sidered within the proposed model within

ement. Consequently, it was not included as a core

of explicit and dyadic knowledge flows within the context of a
oretical alternatives may enrich the model, their inclusion risks

ion and a dilution of analytical clarity.

This study adWances theory by developing the Evolutionary Knowledge Transfer Model
(EKTM), which extends the Barabasi-Albert network model to represent a multi-tier
architecture and integrates the tacit knowledge layer within the SECI framework. By combining
knowledge management, complex network, and strategic management theories, the EKTM
explains how explicit and tacit knowledge are transferred between firms in vertically
coordinated wine supply networks. The model advances theoretical understanding of inter-firm
knowledge transfer by highlighting the dominant role of tacit knowledge in disruptive

technology adoption and addressing the current lack of integration of dyadic, firm, and network
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538
539
540

541
542
543
544
545
546
547
548

perspectives in knowledge transfer models. The study provides practical guidance to mangers
particularly from focal firms planning to implement blockchain solutions by clarifying how
knowledge flows and capabilities interact across dyadic, firm, and network levels to enable
successful blockchain adoption and innovation management. For managers and wine producers,
the EKTM highlights the need to first strengthen dyadic relationships through trust building
measures and tacit knowledge sharing, e.g., regular meetings, training sessions, and mentorship

potentially enhancing trust through interpersonal exchange to enable effective knowledge

sharing and lower adoption barriers. These tacit exchanges create a culture ofi@pen learning and
innovation, which assist in the integration of external knowledge by stimulagimgieollaboration
and knowledge sharing, which result in more efficient knowledge transfe
adoption, aligning with Chesbrough [15] and Lezoche et al. [39].
feedback loops between wine producers and focal firms established to align
blockchain knowledge with operational requirements. Og level managers should
develop absorptive and disseminative capacities through & rams and knowledge

sharing platform solutions to enable structured kn Supply chain stakeholders

can use these insights that a few influenti nne nodes to facilitate tacit
knowledge flow and position themselves as ffluentia ledge hubs, while strengthening
connections with wine producers, brokers, an: firms within the network to increase

adoption probability within r policymakers, the EKTM highlights the

importance of supporting the fo owledge hubs and knowledge sharing initiatives
to strengthen knowle . Thisiean be achieved e.g., by stimulating collaborative learning
programs to reduce ge inequalities, creating an environment for efficient blockchain

adoption. Policies

dings demonstrate that strategic decision-making, technology investment, and
innovation gement should follow a stepwise approach by building trust and collaboration
at the dyadic level, developing absorptive and disseminative capacities at the firm level, and
engaging in governance and standardization activities at the network level. This ensures that
resources are aligned with knowledge flows, capabilities are developed in consideration of
network structures, and innovation is managed as an ecosystem effort. While the EKTM offers
a robust framework, the static representation of knowledge flows and the complexity of

quantifying tacit knowledge remain a theoretical limitation. Future research could address this
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566
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569
570
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573

574

575

576
577
578
579
580

gap by operationalizing the model through agent-based modeling, as this enables the simulation

of complex interactions and provides insights into how knowledge evolves over time.

While interpreting the results, limitations of the study should be considered. The Evolutionary
Knowledge Transfer Model (EKTM) is based on empirical insights from stakeholders in the
German wine industry. Although this strengthens the validity of the model, it limits its
generalizability beyond that specific sector. Future studies should therefore apply, test, and

refine the EKTM in other countries and agri-food sectors to assess its transferability. In

broker firms, and wine producers. While this structure reflects the vertically ¢oordmat
network of the study, extending the model to include downstream stakehold %

providers, distributors, and retailers) would provide a more h

knowledge transfer and adoption processes. Furthermore, t

transfer about the perceived benefits of blockchain techno t observe the effects
of blockchain implementation within the supply networ ledge transfer itself. The
model therefore addresses primarily the dynamics re- on phase rather than post-
adoption knowledge transfer processes. Fut esdatch should Mvestigate how blockchain

attributes such as transparency, immutabaty, decentralization, traceability, and smart-contract-

based coordination impact lly, external factors such as market

dynamics, regulatory environ tance of knowledge sharing practices in the

wine sector could also play a rol a need to study how these conditions moderate

knowledge transfer. factors haye been considered less relevant in the study as external
influences are oftepginitig by the power exerted by the focal firm and by efficient flow of
knowledge. we re research could examine how external conditions moderate
knowledgegtrans o s and whether the coordinating role of the focal firm mitigates,

amplifiegyor redirects these influences.

6. Summary

This study investigates the dynamic evolution of transferring knowledge about the perceived
benefits of disruptive digital technologies within strategic networks, addressing a critical
research gap in the field of inter-firm knowledge transfer. It contributes to the academic
discourse in supply chain management, knowledge management, business strategy, and

technology adoption behavior, while offering practical insights for managers integrating
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blockchain-based solutions into their businesses. As disruptive digital technologies have the
potential to significantly impact the agri-food and wine sectors, efficient adoption can result in
substantial performance improvements. The proposed Evolutionary Knowledge Transfer
Model, which rests on the integration of dyadic, firm, and network perspectives, offers a novel
framework to facilitate effective knowledge exchange. While the wine industry provides the
empirical and conceptual base for model development, the insights are intended to be relevant
to other agri-food sectors characterized by vertical coordination and complex inter-firm
relationships. Findings support managers to improve knowledge managemient processes by
designing mechanisms that strengthen tacit and explicit knowledge 0 improve

technology adoption behavior.
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