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tated by digital platforms. Despite digital platforms being a dominant
model for transformation, limited research has explored the enablers
for incumbent pipeline firms to embrace platformization. To address
this gap, this study reviews existing literature on digital transforma-
tion, identifying nine enablers for digital platformization: changing
client behavior, information technology (IT) capabilities development,
structural efficiencies, disruptive competitive forces, scope advan-
tages, economic triggers, disruptive third-party technology, creation
of autonomous corporate structures, and regulatory compliance. Case
studies of platformization in diverse industries are analyzed using the
modified total interpretive structural modeling (m-TISM) approach,
resulting in a hierarchical model with five levels. This model delineates
interrelationships among trigger events, external enablers, internal
organizational enablers, process enablers, and outcome drivers.
Furthermore, the study highlights that the creation and extraction of
value from digital platforms are operationalized through e-business
strategies, contributing insights to e-business literature by discussing
the implications of these enablers on dimensions such as commerce,
collaboration, communication, connection, and computing.

Introduction

Platform firms, propelled by technological advancements like cloud computing, Internet of
Things (IoT), artificial intelligence (AI), and so on, are reshaping the business landscape.
Born-digital platform firms, like Google, Airbnb, and Alibaba [23], create value through the
network-centric approach of intermediating transactions between multiple sides of
a market, where some sides may subsidize others [135]. This approach results in signifi-
cantly greater value creation [53, 66, 77], as is exemplified by the most valuable firms in the
S&P 500 index—Microsoft, Apple, Amazon, Meta, and Google [104]—deriving value from
their digital platform business models. Practitioners also acknowledge that digital platforms
address organizational inefficiencies and have the potential to mitigate future challenges,
fostering greater customer orientation [6, 26]. Platform-based business models empower
firms to lower costs, seize opportunities, and withstand disruption [33].
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Despite recognizing the high potential for value capture through digital platforms and
witnessing disruption by platform businesses [7, 8, 115], incumbent firms find it challenging
to adopt the platform business model due to strategic, cultural, and implementation constraints
[24, 65]. This is because, as opposed to the network-centric intermediation approach of plat-
forms, most incumbent firms follow a “pipeline” business model. Pipeline firms are character-
ized by value creation from close control over a linear series of activities in the value chain as
suppliers’ inputs are transformed into feature-rich products [3, 135]. In the face of mounting
pressure from the digital platform ecosystem, incumbent pipeline firms are renewing and
transforming their linear business processes. This evolution of incumbent pipeline firms is
often evident in their manifestations as e-commerce and e-business platforms, signaling a shift
in how these firms create and appropriate more value employing digital platforms [74, 82, 115].

Digital platformization, that is, making a digital platform the infrastructural and eco-
nomic core of the firm [50], is among the most prominent digital transformation strategies
adopted by incumbent pipeline firms [30, 43, 46]. However, there is limited scholarly work
available on the platformization of pipeline firms. Therefore, this article attempts to
uncover the forces driving digital platformization of incumbent pipeline firms and their
implications for the digital economy. The objectives of this study are (a) to identify the
enablers and drivers of digital platformization, (b) to develop a conceptual framework that
explains the dynamics of these forces, and (c) to understand the implications of these
enablers and drivers for a firm’s e-business strategy. Hence, we ask the following research
questions:

RQI: What are the external and internal forces that enable the digital platformization of
incumbent pipeline firms?

RQ2: What are the interrelationships between and dynamics of these enablers and drivers?

RQ3: What are the implications of these enablers and drivers for the e-business strategy of
incumbent pipeline firms?

To address RQ1, we conducted an extensive literature review of digital strategy and
transformation, identifying the enablers propelling incumbent pipeline firms toward digital
platformization. For RQ2, we complemented findings from the literature review with an
inductive inquiry, developing cases on the digital platformization of six prominent, incum-
bent pipeline firms. Using a modified total interpretive structural modeling (m-TISM)
approach, we established hierarchical relationships among the enablers based on the case
studies, resulting in a conceptual framework of digital platformization that was subse-
quently validated. To answer RQ3, the framework’s implications for e-business aspects
were delineated [139]. The study enriches existing knowledge by highlighting the enablers
of digital platformization and proposing a conceptual framework for further exploration.
The remainder of the article is structured as follows: The second section presents the
theoretical underpinnings of digital platformization, identifying enablers of digital trans-
formation as delineated in the extant literature. The third section charts the methodology
used to conduct the study. The fourth section presents the cases developed on well-known,
incumbent pipeline firms. The fifth section discusses the application of the m-TISM
methodology to prepare a conceptual framework. The sixth section identifies the
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implications of the conceptual hierarchical framework for e-business strategy. The last
section presents the concluding remarks.

Theoretical Background

Digital technologies are transforming traditional businesses, making them more “modular,
distributed, cross-functional, and global,” enabling work processes to transcend the bound-
aries of time, distance, and function [17]. Beyond mere technological optimization, digital
transformation changes “how a firm employs digital technologies, to develop a new digital
business model that helps to create and appropriate more value for the firm” [115]. This
transformation has fundamentally shifted the competitive landscape, and necessitates
incumbent pipeline firms to reconsider their business models and value creation logic [55].

Traditional pipeline approaches focus on linear value creation, converting inputs into
outputs along the value chain. In contrast, platforms create value by facilitating interactions
between external producers and consumers, orchestrating their resources [3, 115, 135].
Value creation in digital platforms occurs across three dimensions. First, network effects
enhance platform value as more customers join, leading to dominance and customer lock-
in, as seen with Uber and Airbnb [86, 123]. Second, platforms capture user information to
enhance customer experience and overall value. Third, platform owners control markets,
deriving value from competitive knowledge and offerings [136]. Platforms offer enhanced
scale and scope, enabling dynamic coordination among participants and control over digital
infrastructure [17, 40, 44], ultimately decentralizing traditional organizations [1].

While scholars emphasize the advantages of platformization for incumbent pipeline
firms [17, 55, 115], scant attention is given to a comprehensive exploration of the drivers,
processes, and imperatives guiding a firm’s transformation into a digital platform.
Recognizing that the full potential of digital platforms emerges when they constitute
a central element of the wider digital transformation strategy of organizations [101], we
contend that the digital transformation literature serves as a powerful foundation for
identifying and understanding the enablers of organizational platformization.

Therefore, we reviewed literature in digital strategy, digital transformation, and digital
platforms, guided by the building blocks [117] and strategy elements [75] of the digital
transformation process [115] identified in prior research. Drawing on recent research, our
intent was to comprehend the antecedents facilitating the adaptation of incumbent pipeline
firms to technological change [11, 37, 56, 57].

Previous studies have pinpointed external drivers for digital transformation, including
disruptive digital technologies, digital competition, and digital consumer behavior [115,
119]. Economic pressures and evolving regulations further propel digital transformation
[13]. Internally, digital transformation is fostered by cross-functional teams, rapid decision
making, and executive support [119]. Limitations in existing capabilities and infrastructures
push firms to transform processes to be more digital-friendly [13]. Strategic imperatives for
digital transformation encompass digital resources, organizational structures, growth stra-
tegies, and metrics and goals [115], and its intended outcomes include ensuring digital
readiness, enhancing digital channels, facilitating product innovation, and exploring new
business models [13].

Our engagement with existing research enabled the identification of nine recurring
themes deemed relevant for this study. In-depth exploration of literature on each theme
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Table 1. Factors enabling digital platformization derived from themes in extant literature
Potential enablers of digital platformization

Theme from literature Support in extant literature included in this study
Customer-related Digital consumer behavior [115]; Disruptions  Changing Client Behavior
factors altering Consumer behavior and
expectations [117]
Need for IT skills Use of technologies [75]; Digital resources Development of IT Capabilities

[115]; Structural changes [117]
Change in organization Structural changes [75; 117]; Organizational Need for Structural Efficiencies
structure Structure [115]

Competition Digital competition [115]; Disruptions altering Disruptive Competitive forces
Competitive landscape [117]

Growth and expansion Changes in value creation [75]; Growth Scope Advantages
strategy [115]; Operational efficiency [117]

Financial factors Financial aspects [75] Economic triggers

Disruptive technology  Use of technologies [75]; Use of digital Disruptive third-party Technology
technologies [117]

Independent unit Structural changes [75]; Organizational Creation of Autonomous Corporate Structure
Structure [115]

Legal factors Regulatory frameworks [114] Regulatory Compliance

determined its significance to the phenomenon of digital platformization. Subsequent
deliberation among the authors regarding the inclusion or exclusion of the nine themes
revealed that digital transformation is often spurred by the client’s changing behavior due to
emergence of digital technologies and associated business models [10, 25, 55]. Firms
develop information technology (IT) capabilities [18, 83, 97] as a response to the need for
structural efficiencies [18, 83, 97] and disruptive competitive forces emerging from adoption
of digital technologies [13, 51], with the expectation of scope advantages from platformizing
[22, 44]. Economic triggers, such as macroeconomic events impacting a firm’s financial
strength (e.g., economic downturns), also contribute to digital transformation [5, 75].
A firm’s digital transformation may be propelled by access to disruptive technology through
third-party digital technology providers [75, 120], and executed through the creation of an
autonomous corporate structure aligning with the firm’s vision of digital transformation [13,
21]. Finally, prevailing laws and regulations may necessitate digital transformation of firms
to ensure regulatory compliance [4, 22]. In this way, nine specific factors potentially enabling
digital platformization were derived from broad themes related to the elements supporting
digital transformation. The initially identifies themes and rationalized factors derived from
these themes that were finally included in this study are shown in Table 1.

We analyze the existing literature, providing detailed descriptions of each of these nine
factors in the following.

Changing Client Behavior

Irrespective of whether a firm serves retail customers (for example, in a B2C
context) or enterprise clients (for example, in a B2B context), digital technologies
empower consumers to demand and extract more value from firms by fostering
greater connectivity among people, firms, and objects [87, 116]. Customers expect
firms to personalize and customize offerings, leveraging the power of social media,
online reviews, customer relationship management (CRM) systems, and big data
analytics [134]. Combining the digital resources of clients with those of firms
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facilitates novel digital ecosystems that foster value creation through greater colla-
boration [85].

Digital platforms reshape customer experiences by allowing platform users to adopt
multiple identities (facilitators, users, providers) [12, 20]. Consumers actively co-create
value with firms, partners, allies, and competitors, driven by the shift from value chains to
networks accelerated by digital technologies [88]. However, co-creation poses challenges in
reconciling tensions across physical, digital, and social realms [20]. For instance, a Meta
whistle-blower revealed that the company was aware about filter usage on Instagram
leading to addictive behavior among children and teens [93].

Development of IT Capabilities

Leveraging the resource-based view, scholars highlight that the impact of rare, nonsubstitutable,
and nonreplaceable IT capabilities on firm performance is mediated by digital transformation
[83]. These capabilities encompass IT resources, skills, and knowledge that can be deployed
synergistically with other resources [18]. Superior IT capabilities enable organizations to trans-
form existing products, services, and processes into digital offerings [83].

The entire stock of digital artifacts, including software, interfaces, and data structures,
forms organizational capital that offers investment or liquidation options for current IT
capabilities with an eye on expected future gains [97, 127]. Organizations that simulta-
neously explore emerging technologies, methodologies, and skills, while exploiting their
current digital resources, are known to better respond to emerging business needs [70].
Research suggests that possessing specialized complementary assets, like manufacturing
capabilities, complementary technologies, and access to distribution channels and service
networks that remain relevant amid competence-destroying technological changes, aids
organizations in adaption [96, 112]. Recent research also underscores the role of employees’
digital literacy as a digital transformation enabler [27]. Equipping the workforce with digital
skills promotes collaboration, scientific decision making, and better management through
automation [122].

Need for Structural Efficiencies

Digital technologies optimize and coordinate organizational activities, fostering connections
between internal and external stakeholders [14, 85]. Recent research advocates replacing tradi-
tional organizational structures, boundaries, and hierarchies with networks and ecosystems to
enhance dynamism, iterations, and evolution in digital transformations [53, 60, 73].

While organizational departments enhance efficiency, they constrain flexibility and
agility [13]. A strategy transcending functional areas and business processes promotes
a transfunctional approach to digital transformation [17]. Increased integration facilitates
vertical and horizontal information exchanges, expediting decision making in response to
change [71]. Cross-functional teams reduce frictions in bureaucratic structures, fostering
autonomy, experimentation, and risk taking [58]. Some organizations boost agility with
a flexible organizational form, comprising self-steering teams with decision-making respon-
sibilities [115].
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Disruptive Competitive Forces

Organizations gain a competitive edge by leveraging emerging technological capabilities to
develop new products, services, and business strategies [51]. The rise of digital technologies
intensifies global competition, leading to a shift in the competitive landscape and the
emergence of new, unknown competitors [13]. Existing capabilities may depreciate,
prompting firms to compete and collaborate with suppliers, customers, allies, and comple-
mentors [37]. Traditional companies must invest in analytical capabilities, platform func-
tionality, and connected intelligence to transform customer value propositions [55].

Digital assets facilitate business process modularization and plug-and-play capabilities
offering advantages in platform ecosystems [17]. Technology platforms, characterized by
a modular core-periphery architecture, “federate and coordinate constitutive agents who
can innovate and compete,” encouraging standalone and recombination-based innovation
[44]. Such platforms foster collaboration and competition, transforming industry competi-
tion [138]. Additionally, digital platforms transcend traditional industry boundaries, giving
rise to niche and specialized competitive spaces [17].

Scope Advantages

Adopting digital technologies enhances organizations by optimizing internal processes, redu-
cing errors and breakdowns, achieving operational integration with suppliers, and increasing
employee efficiency [71]. Moreover, these technologies facilitate the development of new
products and services that complement the existing portfolio, expanding corporate scope [17].

Scope expansion is further driven by information abundance from digital technologies,
including data from IoT sensors, e-commerce transactions, and social media. Real-time analy-
tics enhance understanding of consumer behavior, allowing firms to optimize processes and
make data-driven decisions [22, 72]. Digital technologies democratize content, enabling sharing,
redistribution, and remixing for fundamentally different and new sources of value creation [17].

Technology platforms create value through supply and demand side economies of scope
[44]. They offer advantages across various dimensions, facilitating partner discovery,
providing access to and accumulation of relevant data, offering developer tools for novel
use cases, enabling price discovery, building trust through rating mechanisms, and enhan-
cing competition by eliminating gatekeepers [138].

Economic Triggers

Information and communication technology (ICT) significantly and positively impacts
productivity, contributing to economic competitiveness and growth [25, 59]. Financial
endowments play a vital role in fostering organizational resilience through digital transfor-
mation [64]. However, finance serves as both a driver and a limiting factor for digital
transformation [75]. While strong financial positions may reduce the urgency for digital
transformation, weak financial positions can hinder response to core business challenges,
competition, and customer demands in a competitive digital ecosystem. Nonetheless,
economic crises like downturns and pandemics accelerate the diffusion of IT innovations
and transformation [5], as crises often prompt organizations to make changes that were
challenging in more stable times [22].
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Disruptive Third-Party Technology

Even without being technological leaders, organizations can leverage established technolo-
gical standards and tools to meet business needs [75] or orchestrate digital resources from
partners and competitors in the business ecosystem for organizational benefit [17]. Cloud
computing, for instance, offers on-demand access to a shared pool of networked resources,
enabling rapid scaling of infrastructure based on current needs. Instead of in-house devel-
opment, organizations can explore various partnerships, including joint ventures, crowd-
sourcing, and collaboration with competitors, to develop digital solutions and capabilities
[55]. Additionally, the application of older technologies in new ways can foster innovation
and recombinant growth [120].

Creation of Autonomous Corporate Structure

Digital technologies destroy incumbent organizations’ current competences and require
them to experiment, learn, and develop innovative business models [115]. A lack of IT
infrastructure and capabilities to quickly react to technological change can cripple digital
transformation efforts [13].

Implementing structural changes in organizations with respect to the placement of
digital activities within the corporate structure is aligned with a focus on digital transforma-
tion [75]. For limited transformations, digital activities can be integrated into the existing
corporate structure, while substantial changes may require creating a separate subsidiary to
house these activities [32]. Establishing separate business units for digital transformation
helps eliminate administrative barriers that hinder information flow, data exchange, and
creativity [13]. Firms like Dell and Pepsi rely on separate, multifunctional, and integrative
command centers to manage information flow and respond to changes quickly [17].

Scholars suggest that detecting and reacting to technological developments can be
expedited by establishing autonomous business units, geographically and/or contextually
separate from the headquarters. This allows disruptive models to be developed without fears
of cannibalization and conflict [115]. Separate business units also facilitate self-disruption
by enabling the development of their own strategy, culture, and processes, separate from
that of the incumbent parent [21].

Regulatory Compliance

Conforming to rules and regulations is an important aspect of all organizational activities,
including digital transformations. National and international legislative changes often force
organizations to rethink their products and processes, instigating them to undertake digital
transformations [13]. Favorable legal frameworks, in terms of patent and intellectual property
laws, encourage digital innovation [22]. Furthermore, recent financial crises have led to stricter
regulations for “separating retail and investment banking (e.g., Dodd-Frank Act), for protecting
consumers and markets (e.g., MiFID), reporting schemes to prohibit fraudulent behaviour (e.g.,
AIA, FATCA) and requirements for higher capital coverage (e.g., the Basel agreements)” that
may drive IT-based innovation in organizations [4].
Table 2 defines the enablers of digital transformation just identified.
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Table 2. List of Enablers of Digital Transformation of Traditional Incumbent Pipeline Firms

S.No. Enabler/Force Description References

E1 Changing Client  Expectations of customers for greater value in Cardona, Kretschmer and Strobel, (2013);
Behavior terms of personalization, customization, Venturini, (2015); lansiti and Lakhani,

connectivity, responsiveness, and the (2014); Ballestar et al., (2020); Yang, (2022);

possibility of co-creating value, due to the Brynjolfsson, (2011); Katz, Koutroumpis and

emergence of digital technologies Martin, (2014); Benoit et al., (2017); Bolton
et al, (2018)

E2 Development of  IT skills, resources, and knowledge to explore Nwankpa & Roumani, (2016); Bharadwaj,

IT Capabilities emerging technologies and develop digital (2000); Sandberg, Mathiassen and Napier,
offerings (2014); Yoo et al., (2012)

E3 Need for Advantage arising from organizational Pagani and Pardo, (2017); Majchrzak, Markus
Structural structures, networks, and ecosystems that and Wareham, (2016); Bharadwaj et al.,
Efficiencies foster the capabilities to transform digitally ~ (2013); Liere-Netheler, Packmohr and

Vogelsang (2018)

E4 Disruptive The emergence of intense competition arising Henderson and Venkatraman, (1999); Verhoef
Competitive from access to digital technologies et al., (2021); Berghaus and Back, (2017);
forces resulting in devaluation of existing Eggers and Park, (2018); Gawer, (2014)

capabilities and transformation of
traditional competitive landscape

E5 Scope Development of new products and services  Liere-Netheler, Packmohr and Vogelsang,
Advantages that augment the current portfolio of (2018); Bharadwaj et al., (2013);
offerings of the firm due to the use of Brynjolfsson, (2011); Gawer, (2014)
digital technologies
E6 Economic Macro-economic events that affect the Cardona, Kretschmer and Strobel, (2013);
triggers financial strength of a firm Khurana, Dutta and Singh, (2022); Matt,

Hess and Benlian, (2015); Alt and
Puschmann, (2012)
E7 Disruptive Third- Digital resources provided by other partners  Matt, Hess and Benlian, (2015); Weitzman,

party or competitors that enable digital (1998); Bharadwaj et al., (2013); lansiti and
Technology transformation Lakhani, (2014)

E8 Creation of Separate business unit established to Verhoef et al., (2021); Berghaus and Back,
Autonomous spearhead digital transformation, often (2017); Matt, Hess and Benlian, (2015);
Corporate geographically distant from the firm’s Broekhuizen, Bakker and Postma, (2018)
Structure corporate headquarters, to inhibit the

impact of organizational barriers to
creativity and data/information flow.
E9 Regulatory Adherence to national and international laws Berghaus and Back, (2017); Brynjolfsson,
Compliance and regulations (2011); Alt, Beck and Smits, (2018)

We find that most of the research reviewed in this study uncovers factors that, in general,
encourage an organization to transform digitally. Further, digital platforms are a more
lucrative means for digital transformation in comparison to digital products [30, 43].
However, we found a dearth of studies that specifically identify the drivers for the digital
platformization of organizations. Building on the enablers for digital transformation, we
extend these to the context of digital platformization and identify interrelationships
between them. We believe that understanding these interrelationships is essential for
organizations to plan and diagnose their digital platformization exercises, owing to the
complex and uncertain business dynamics in digital ecosystems. The following sections
describe the methodology used to arrive at a hierarchical model for digital platformization.

Methodology

This study employs a modified version of an interpretive methodology, namely, modified
total interpretive structural modeling (m-TISM), that has a long legacy derived from
interpretive structural modeling (ISM) and total interpretive structural modeling (TISM)
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[106, 107, 118]. While ISM helps to deal with fundamental questions of theory building,
such as “what,” “how,” and “why” by identifying a hierarchical structure among the
variables of interest [118], TISM enables the interpretation of the links between the variables
by incorporating experts’ opinions or by establishing them through a literature
review [106].

In the conventional ISM/TISM process, n(n — 1)/2 pairwise comparisons are made (here
n = number of variables of interest) to create the initial reachability matrix, which is then
subject to transitivity checks. The direct pairwise comparisons and transitivity checks are
done sequentially, making the process time-consuming and creating redundancies. In
the m-TISM approach, this anomaly is addressed by merging these steps to carry out
pairwise comparisons and transitivity checks side-by-side, so that the pairs that are related
by the logic of transitivity are not required to be compared by experts. This results in
a drastic reduction in the number of pairwise comparisons to be made by experts [107].

The remaining process—preparing a level partitioning matrix and a digraph of hier-
archical relationships and translating the digraph into an interpretive model—is the same as
in the TISM methodology. This method has been applied in various contexts, with recent
applications in the domains of cybersecurity, marketing resources and capabilities, and
efficacy of COVID vaccination drives [28, 92, 102].

The detailed process for preparing the m-TISM model is summarized in the following
steps, following Sushil’s [106, 107] work.

Step I: Identification of Factors

Elements relevant to the problem or phenomenon are identified either through a literature
review or through inductive methods. In this research, we performed a review of literature
in the domains of digital strategy, transformation, and platforms to identify nine enablers of
digital platformization for incumbent pipeline firms, as discussed earlier.

Step II: Definition and Interpretation of Contextual Relationship Between Identified
Factors

Pairwise comparison of factors identified in step I is conducted to establish contextual
relationships between them. Simultaneously, the relationships among the factors are
checked for transitivity for all the pairs. Once all the transitive links are identified,
a structural self-interaction matrix (SSIM) of the factors is developed that indicates the
presence or absence of pairwise relationship between the elements, providing the potential
for further theory building [38, 39].

In this research we defined the contextual relationships between the nine enablers of
digital platformization based on evidence from six case studies of companies that had
recently platformized. To include sufficient variety to discern the interrelationships between
the enablers, we chose case companies from diverse industries, including heavy machinery
and equipment, investment banking, auto supply, publishing and printing, metals, and
apparel retail. The six cases companies chosen are General Electric [68, 125], Goldman
Sachs [48], Michelin [47], the Washington Post [34, 71, 118], Klockner & Co. [67], and Red
Collar Group [105, 109, 132]. We consciously chose case companies that had been
entrenched in pipeline logic for long and possessed varying levels of global presence, as
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Table 3. Description of chosen cases companies

Name Year of Establishment Global Presence Industry

General Electric 1892 > 130 countries Industrial Machinery and Equipment
Goldman Sachs 1869 38 countries Investment banking

Michelin 1889 170 countries Auto supply

Washington Post 1877 25 countries Publishing and Printing

Kléckner & Co. 1906 13 countries Metals

Red Collar Group 1995 - Apparel Retail

shown in Table 3. This helped in ensuring comprehensiveness in identifying the interrela-
tionships between enablers and developing the hierarchical model.

The case studies were prepared based on rich information drawn from a variety of data
sources [131], such as case studies published by Harvard and Ivey, journalistic and news
articles, Web articles, and the official websites of the case companies. The qualitative
evidence in the form of case anecdotes was used to develop hierarchical relationships,
while checking for transitivity among the nine enablers of digital platformization.

Step lll: Developing a Reachability Matrix and Level Partitioning

A reachability matrix is developed from the SSIM obtained in step II by adding 1 for
relationships that are present, and 0 for relationships that are absent. All transitive links are
converted to a 1. Thereafter, the reachability matrix is partitioned into levels, as in the TISM
approach. The level partitions form the basis for development of the hierarchical model.

Step IV: Developing a Digraph and Interaction Matrix

Based on the relationships in the reachability matrix from step III, a directed graph (or
digraph) is developed, showing the directed links between the factors. All transitive links are
retained in the digraph. Thereafter, an interaction (binary) matrix is developed from the
digraph, with 1 representing a direct and significant transitive link, and 0 representing the
absence of a relationship.

Step V: Developing m-TISM Model

Finally, an m-TISM model is constructed by supplementing the interpretations of the links
based on expert consultations. In this research, expert consultation was operationalized
through a focus-group discussion (FGD) with six industry experts from content manage-
ment, publishing, chemical manufacturing, agricultural sciences, construction, and manu-
facturing domains who are responsible for driving digital platformization at their own
organizations. The FGD was conducted in an online setting where the industry experts
discussed “how does enabler A influence/enhance enabler B?,” expressing diverse inter-
pretive logics for each pairwise relationship. The FGD lasted for around two hours, where
one of the authors facilitated the discussion and consensus building on the multiple
interpretive logics presented [106]. Seeking inputs from diverse industries helped us foster
greater generalizability of the interpretations of linkages, while remaining contextually
relevant. Based on inputs from the FGD, the interpretation and the m-TISM model for
digital platformization were finalized.
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After completing steps I through V, we validated the significance of each link in
the m-TISM model through an expert survey. Using snowball sampling, we contacted 32
senior managers working in incumbent pipeline firms globally to seek their expert response
on a five-point scale ranging from “strongly agree” to “strongly disagree” in relation to the
linkages and interpretations from the FGD. These managers were informed about the
objectives of this study, after which one of the authors solicited observations and responses
about the developed linkages in an interactive virtual setting. This resulted in the develop-
ment of the validated m-TISM hierarchical model for digital platformization.

Next, we present a description of the case studies, followed by the details of the model
development (steps II-V) and validation process in subsequent sections.

Description of Case Studies

This section describes six cases of incumbent pipeline firms to discern the relationships
between the forces and enablers of digital platformization.

Case I: General Electric

The 2008 economic crisis prompted General Electric (GE) to develop the industrial
Internet, integrating machines, the Internet, and data, in response to client demands for
a “data strategy” to navigate uncertainty and enhance productivity [69]. By 2012, advance-
ments in sensor and network technologies led GE to equip its operational technologies with
sensors for real-time monitoring [42]. Despite the presence of sensors in most customer
machines, the data was not effectively tracked and analyzed. Since the early 2000s, GE had
been investing in technologies to gather, process, and use information from its machines,
with most assets featuring embedded software by 2011. At that time, GE was among the
largest software companies, generating billions in revenue from software. However, the
software development process was inefficient, with only 17% of offerings proving profit-
able [69].

In response to competition from nontraditional competitors like SAP and IBM, GE
Software was established in late 2011, tasked with connecting all GE machines to a cloud-
based platform—Predix. Predix facilitated sensor connection, secure data collection, ana-
lysis, and application development for the industrial Internet [110]. It aimed to establish
a common language and practices, ensuring security, compliance, a seamless user experi-
ence across GE machines, and efficient management of distributed computing and
analytics.

With the industrial Internet, GE sought to collect data from 10 million sensors, analyze
historical sensor data for predictive maintenance, and inform product development by
identifying performance differentiators among machines. By October 2016, GE promoted
Predix as a cloud platform for partners and customers to connect their own machines and
build their own analytics applications. The cloud-based, open Predix platform facilitated
updates and maintenance, enabling original equipment manufacturers (OEMs) like
Siemens to utilize it for data analysis and improve their equipment operation.
Traditionally entering long-term contractual service agreements, GE could now explore
alternative outcome-based business models with Predix, potentially commercializing soft-
ware assets through a subscription model instead of licensing [113].
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Case lI: Goldman Sachs

After the 2008 financial crisis, Goldman Sachs faced challenges such as a global downturn,
new regulations, and volatile markets [19]. By 2011, the company experienced a decline in
net revenue and pretax earnings by 36% and 69%, respectively, compared to 2009 [45].
Recognizing the need for operational efficiencies, the leadership prioritized technological
interventions to enhance transparency and reduce risks. Technological advancements,
including large databases, complex algorithms, and accessible cloud platforms, facilitated
the rise of fintech (financial technology) startups in lending (e.g., Lending Club), payments
(e.g., PayPal), funding (e.g., GoFundMe), and personal finance (e.g., Credit Karma).
Goldman Sachs viewed these fintech startups as less challenging, operating in the retail
consumer segment, distinct from Goldman Sachs’s focus on institutional clients. Risk
intermediation, being a highly regulated domain requiring global operations and substantial
infrastructure investment, posed challenges for immediate fintech entry [29]. Nevertheless,
the leadership recognized the pivotal role of technology in the organization’s future and the
financial industry.

To enhance operational efficiency, Goldman Sachs centralized core technology compo-
nents, eliminating duplication of functional efforts. The common technology platform,
utilizing SecDB (Securities Database), Goldman Sachs’s 20-year-old proprietary database,
provided common functions for siloed business units. Applications for risk analysis,
portfolio construction, market research, sales, trading, and posttrade tracking were devel-
oped on this platform, with the flexibility to make them available to external clients through
application program interfaces (APIs). The culmination of these efforts resulted in
Marquee, an internal platform extended to institutional clients, allowing them access to
the same data and risk models as Goldman Sachs’s traders and risk managers [126]. While
concerns about clients using Marquee for research and trading elsewhere were raised,
proponents emphasized that advice had always been free, while execution incurred charges.
Additionally, Marquee aligned with future regulatory compliance, such as MiFID II regula-
tions in the European Union (EU) requiring the unbundling of research and transac-
tions [62].

Case lll: Michelin

Michelin’s is the second largest tire manufacturer, and its leadership had recognized the
potential in third-party maintenance as early as 2009. At that time Michelin had initiated
ONCall Emergency Roadside Service [80], which enabled truck drivers to access roadside
assistance for tire-related services by calling a telephone helpline. This was later expanded to
ONCall 2.0 in 2014, with the addition of towing and mechanical repair services [79].
ONCall 2.0”s success uncovered operational inefficiencies and extensive paperwork in
processing each truck-service transaction at a dealer. To ease resultant order processing
and payment delays for large fleet operators, Michelin launched Truck Care—developed
through an outsourcing arrangement—in 2014 [81]. However, its poor design and scal-
ability issues resulted in its discontinuation.

Undeterred, Michelin formed the Services and Solutions (S&S) group in 2017, aiming for
innovative solutions in connected mobility [78]. The group envisioned a digital market-
place, Maestro, to streamline transactions among fleet operators, service providers, dealers,
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and Michelin, solving administrative complexities. Maestro offered the best alternative for
Michelin to tap into the service market, where providers like Dickinson Fleet Services had
seen exceptional growth, especially during the overcapacity and stagnation period of 2019.
Despite initial challenges in platform adoption, Michelin officially launched Maestro in
August 2020. It reached out to non-Michelin dealers and mandated franchised dealers to
deploy the platform by mid-2021, offering payment options of monthly subscription or per-
transaction fees.

Case IV: The Washington Post

Amid financial challenges post the 2008 economic crisis, The Washington Post faced
declining revenues from circulation and advertising, as did the rest of the newspaper
industry. This necessitated a reassessment of its operational obstacles [61], and led to the
identification of its monolithic content management system (CMS) as a hinderance to
productivity and adaptability. Not only did journalists and writers have to use different
tools for different tasks, but a slow loading time also plagued the experience of its readers.
Recognizing the need for change, The Washington Post, under the leadership of its chief
information officer (CIO), developed the in-house publishing platform PageBuilder by early
2013 [76].

Despite efforts to navigate the changing landscape, persistent revenue declines led to the
sale of The Washington Post to Jeff Bezos of Amazon in October 2013, marking
a transformative shift toward digitalization. Bezos’s acquisition reinvigorated The
Washington Post’s technology initiatives, drawing inspiration from the Amazon Web
Services (AWS) model [76]. A pivotal moment came when The Washington Post initiated
a pilot program, allowing student newspapers from the University of Maryland and
Columbia University to use PageBuilder for free.

In 2016, The Washington Post decided to leverage its in-house platform for broader
impact, leading to the creation of Arc Publishing, a comprehensive platform encompassing
PageBuilder and additional tools for story scheduling, video content optimization, perfor-
mance analysis, and more. Powered by AWS, Arc was licensed to other news organizations,
scaling to 500 million monthly unique visitors across 90 websites and apps by 2018. Its
feature set expanded to include personalization, audience insights, and paywall manage-
ment [124]. This marked a strategic integration of engineering and journalism, offering
publishers a unified technology solution [36].

Arc’s success prompted a rebranding in 2021 as Arc XP, evolving into a digital experi-
ence platform that incorporated e-commerce services alongside its digital publishing tools.
Clients such as AvalonBay, BP, Boston Globe Media Partners, Le Parisien, and the
Philadelphia Media Network adopted Arc XP, solidifying its position as a significant
revenue source for The Washington Post by 2022, complementing its traditional revenue
streams of subscriptions and advertising [108].

Case V: Klockner & Co

Klockner & Co., an established steel producer and distributor with a history spanning
a century, faced considerable challenges in the wake of the 2008 financial crisis. While there
was a 20% decline in steel demand in Europe, overcapacity prevailed due to uninterrupted



INTERNATIONAL JOURNAL OF ELECTRONIC COMMERCE ‘ 199

production and the added pressure of Chinese steel dumping in European markets [98]. The
company also acknowledged the looming threat from emerging competitors like China’s
Alibaba and the potential entry of industry giants like Amazon into the B2B segment.

In response to these challenges, Klockner & Co.’s leadership recognized the transforma-
tive potential of digitization to differentiate their offerings and stimulate growth. Initial
attempts to innovate internally faced hurdles attributed to a lack of disruptive thinking at
the company’s headquarters in Duisberg. Consequently, the company established an office
in Berlin, leveraging the vibrant startup ecosystem, to develop a customer-centric digital
strategy and initiate the digitization of its supply chain.

Steel prices, known for their volatility, prompted Klockner & Co. to address the complex and
time-consuming nature of steel transactions involving contacting suppliers, seeking and com-
paring quotes, and placing orders, often over phone calls, e-mails, and fax. In collaboration with
startups, the company launched klockner.i (KCI), an online marketplace, in December 2014.
This platform allowed clients to place orders 24/7, introducing transparency in steel prices and
facilitating online transactions. KCI’s digital tools, including a contract portal, parts manager,
and order transparency tracker, aimed to enhance the overall customer experience.

Recognizing the evolving needs of their clients and positive feedback from operating
KCI, Klockner & Co. transformed the marketplace into a digital platform in 2018. This
platform was selectively opened to third-party sellers dealing with products complementary
to Klockner & Co.’s offerings. The platform was eventually spun off as XOM Materials, an
independently managed entity in which Klockner only played the role of an investor
expecting financial reports.

By the end of 2019, XOM Materials had successfully onboarded 50 distributors and 600
customers across Europe and the United States [128]. XOM Materials expanded its product
offerings to encompass more than 20,000 different commodity products, including plastic,
and emerged as a crucial source of revenue for Klockner & Co. by 2022, supplementing
traditional revenue streams like subscriptions and advertising.

Case VI: Red Collar Group

The Red Collar Group (RCG), originating from Qingdao, China, in 1995, initially operated as
a garment factory, specializing in business suits since 1987. Challenges such as rising costs and
declining profit margins prompted RCG to pioneer mass customization by transitioning to
a made-to-measure business model in 2000. Establishing Kutesmart as a separate company,
RCG implemented a customer-to-manufacturer (C2M) platform in 2015, enabling customers
to place orders directly [52]. The C2M system captures measurements through various
methods, such as home appointments, proprietary Magic Buses utilizing three-dimensional
(3D) technology, or in-store manual measurements. A mobile app launched in August 2015
streamlined the ordering process by incorporating 3D measurement technology.

Kutesmart’s C2M system transforms measurements into patterns using algorithms based on
RCG’s tailoring knowledge and data from millions of customers. Customers have the freedom to
customize every aspect of their suits. The system breaks down the manufacturing process into
more than 300 procedures, optimizing each procedure based on worker skill and availability. By
simplifying the value chain, Kutesmart eliminates intermediaries, enabling mass product cus-
tomization. With the capacity to produce 4,000 custom suits daily, the system significantly
improves product quality and production efficiency.
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Recognizing Kutesmart”s success, the Chinese government encouraged RCG to assist
other manufacturers in digital transformation. RCG extended IT and operations consulting
services and introduced source data engineering (SDE) to enable manufacturers to join the
Kutesmart C2M platform. Despite challenges such as a small IT department and the need
for three months to transform a traditional factory to SDE, Kutesmart”s C2M system
expanded to 70 companies across 20 industries by 2018, ranging from apparel to machinery.
This widespread adoption marked Kutesmart as a transformative force, particularly for
small and medium-sized enterprises.

Findings
m-TISM Framework for Digital Platformization

We used an m-TISM approach [106, 107] to develop the hierarchical relationship among
the enablers of digital platformization in traditional, incumbent pipeline firms. The nine
enablers identified from the literature review were considered for the modeling, namely,
changing client behavior, development of IT capabilities, need for structural efficiencies,
disruptive competitive forces, scope advantages, economic triggers, disruptive third-party
technology, creation of autonomous corporate structure, and regulatory compliance. The
contextual relationship among the enablers is mentioned as “A — B,” implying that
“enabler A will influence/enhance enabler B,” and the explanation for the relationship
corresponds to “how or in what way will enabler A influence/enhance enabler B?”

Table Al of the Appendix presents the list of enablers, contextual relationships, and the
explanation for the relationship. The successive relationships among the enablers are identified
through case anecdotes. For example, in the case of The Washington Post, the customers’
expectation of a quick response time from news portals (E1) and structural efficiency achieved
by the close integration of journalism and engineering (E3) led to the creation of a new in-house
CMS (E2)—PageBuilder—which made us infer that E1 — E2 and E3 — E2, respectively.

The reachability matrix is prepared by identifying such relationships between enablers from
the case information. The pairwise analysis of relationships is done in a sequential order, as
initially the hierarchy of the enablers is not known. In m-TISM, all the transitive relationships
(here, transitivity means if A = B and B — C, then A — C) are checked at the initial level to
reduce the number of relationships to be verified from the experts/literature/case settings [101].
The final reachability matrix with transitive links is presented in Table A2 of the Appendix.
Figure 1 presents the successive comparison digraph of the identified enablers.

Next, the reachability and antecedent sets are developed, and the partitioning matrices are
developed (see Tables A3(a), A3(b), A3(c), A3(d), and A3(e) of the Appendix). The reachability
set contains the row elements, whereas the antecedent set corresponds to the column elements
of the final reachability matrix. The intersection set contains the common elements of the
reachability and antecedent sets [129]. The factors that have similar reachability and intersection
sets are put in the topmost-level group (level 1). Further, the top-level factors(s) are eliminated in
the next partitioning matrix and the process is repeated until all the levels have been determined.

Table A4 of the Appendix shows the level matrix where each identified factor is placed on
a level based on its leveling in the partitioning matrices. In Figure 2, the digraph ISM has
been developed, which shows the relationship between the enablers and their leveling. The
direct line indicates direct relationships, and the dotted line shows the transitive
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Figure 1. Successive Comparison Digraph as per m-TISM Process

relationships. The transitive links that have no relationship identified in the cases have been
eliminated from the digraph. Further, an interaction matrix was prepared, as shown in
Table A5 of the Appendix, where all direct relationships are represented as 1 (bold 1),
transitive links are represented as I (italic 1), and absence of any relationship as 0.

The interpretation of the relationship among the enablers is crucial in the TISM model,
differentiating it from the traditional ISM. The interpretation of the 21 identified relationships
was developed through an FGD with six digital transformation experts from diverse industries.
as discussed in step V in the Methodology section. The final m-TISM model based on in-depth
domain knowledge represented as the interpretation of each directed link is shown in Figure 3.

Validation of the m-TISM Framework

Since the m-TISM model was built based on anecdotal evidence and expert interpretations,
there was a need to validate the links in the model. With the intent of building robust theory
[99], we adopted a multimethod approach by combining the qualitative approach with
a quantitative survey to validate the 21 links identified in the previous section [106]. Research
hypotheses for all the links were developed. The sample hypothesis is enumerated as follows:

HO (i): There is no significant difference between the observed mean and the specified mean in
relation to the opinion of current experts.

HA (i): There is a positive significant difference between the observed mean and the specified
mean in relation to the opinion of current experts.
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Figure 3. m-TISM Model

That is,

HO (i): mean (observed) — mean (specified) = 0 and HA (i): mean (observed) - mean
(specified) > 0. Here, i = 1-21.
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Figure 4. Validated m-TISM Model

As the alternative hypothesis is unidirectional (positive significant difference), a one-tailed,
one-sample ¢-test was found appropriate to evaluate these hypotheses. The test value was set as
3.5. SPSS 28.0.1 was used to run the f-test. The results of the hypotheses testing based on the
sample statistics and t-values are shown in Table A6 of the Appendix. At the 5% significance
level, all links except 7 and 18 were found to be significant. The relationship of regulatory
compliances to need for structural efficiencies is found not to be significant and the data do
not support a significant relationship between disruptive competitive forces and the creation
of an autonomous corporate structure; hence, these two links were dropped from the final
model. Figure 4 shows the final framework for digital platformization of incumbent pipeline
firms in the digital economy. Findings of the final m-TISM model are portrayed in Table 4,
which provides the interpretation of various validated links in the final m-TISM model.

Discussion

Recent research posits platforms as the dominant intermediation structure in online
environments [121], where they act as precursors for the digital transformation of busi-
nesses across diverse industries, from food and health care to property [16, 35, 100]. This
study explores the specific case of digital transformation operationalized through platfor-
mization in dyna mic business environments, extending existing literature on the challenges
and prospects of digital innovation [41, 54, 84].

Hierarchical Framework of Digital Platformization

The hierarchical model (Figure 4, Table 4) developed in this study outlines the key factors in
the platformization of incumbent pipeline firms. Economic events (level 1) act as critical
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Table 4. Summary of Findings of m-TISM Model

Enabler Enabler Link Interpretation

E1 E2 Transitive Pressure to meet changed expectations

E1 E7 Direct Heterogeneous customer needs

E2 E5 Direct Generativity through IT capabilities

E3 E2 Direct Focus on in-house IT capability building

E3 E8 Direct Need to enable innovation and creativity

E4 E3 Direct Pressure to compete

E4 E7 Direct Fertile ground for innovation

E4 E9 Direct Emergence of regulatory voids and need to protect consumers
E6 E1 Direct Need for enhanced productivity and cost efficiency

E6 E4 Direct Impetus for disruptive technology and business models

E6 E7 Direct Need for cost-effective, innovative solutions.

E6 E9 Direct Increased national and international regulatory attention.

E7 E1 Direct Availability of technology solutions

E7 E2 Transitive Support for in-house IT capability building

E7 E3 Direct Need for managing technologies

E7 E4 Direct Access to cost-effective technology

E8 E5 Direct Entrepreneurial mindset

E9 E4 Direct Creates a level playing field

E9 E8 Transitive Need to change corporate structure owing to regulatory changes

triggers, influencing external drivers (level 2) like regulatory changes, competitive forces,
evolving client behavior, and disruptive third-party technologies. For instance, the 2008
global financial crisis led to regulatory shifts (E6 — E9), such as the EU”s MiFID II
legislation, prompting firms like Goldman Sachs to develop a digital platform for financial
research. External drivers can interact; for instance, the availability of third-party technol-
ogies reduces fintech development costs, posing a competitive challenge for firms like
Goldman Sachs (E7 — E4). The fintech ecosystem, in turn, fosters third-party technology
services (E4 — E7). Moving down the hierarchy, internal organizational factors (level 3)
drive structural efficiencies. Access to third-party technologies can lead to organizational
silos as each silo adopts different third-party digital solutions (E7 — E3), necessitating
structural efficiencies to manage diverse technologies, as seen in the case of GE. Internal
efficiencies, in turn, propel process drivers (level 4), like IT capability development and
autonomous corporate structures. For example, Kutesmart was setup as a separate company
by RCG to create a digital C2M platform, reducing weeks of lead time required in the made-
to-order market for suits (E3 — E8). Process drivers, finally, lead to scope advantages
(level 5). For example, Klockner & Co.”s XOM platform, initially developed for internal use,
was extended as a marketplace to other distributors, fostering overall growth (E8 — E5). In
summary, our framework delineates the mechanisms of incumbent pipeline firms” platfor-
mization triggered by economic events, navigating through external drivers, internal fac-
tors, and process drivers towards scope advantages.

Platformization and e-Business Strategy

The analysis of cases used to develop the hierarchical model reveals that the infrastructure
of digital platforms offers opportunities for value creation and capture through e-business
implementation. This insight extends the literature on e-business strategy, demonstrating
that platformization enablers significantly impact the e-business strategy of incumbent
pipeline firms undergoing digital transformation. These implications span the five domains
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Case Company / Prominent E-business Dimensions
Platform Platform Characteristics Commerce | Collaboration | Communication | Connection | Computing
General Electric / Platform that could be used by
Predix other OEMs or third-party app
developers to write applications
for industrial equipment and X X X X

analyze the data to optimize
industrial processes of client
companies.

Goldman Sachs / Platform that allowed institutional
Marquee clients access to Goldman Sachs’

data and risk models to research X X X X X
and trade in financial securities.
Michelin / Maestro | Platform to intermediate the
processing of payment between

service providers and dealers on X X X X
one side, and fleet operators on
the other side.
Washington Post/ | Platform for providing publishing
Arc XP tools and e-commerce services to X X
publishers and websites.
Kléckner & Co. / Platform to allow trade in metals
XOM between distributors and X X X X

customers.

Red Collar Group / | Platform to service the demand
Kutesmart C2M for made-to-measure suits from X X X X
customers

Figure 5. Platform characteristics and prominent dimensions of e-business.

of e-business: commerce, collaboration, communication, connection, and computing [139,
140]. Figure 5 outlines the platform characteristics adopted by the case companies, show-
casing evidence of key e-business dimensions.

Commerce

The drivers of platformization significantly impact the commercial aspect of e-business.
Evolving client behavior demands greater transaction efficiency, pricing transparency, and
faster commercial gains, as seen in the cases of Klockner and Michelin. Digital platforms
address this demand by creating marketplaces that leverage market mechanisms for effi-
ciency gains [31, 109]. Platforms also intermediate buyer-supplier chains [31], exemplified
by Alibaba challenging B2B markets, compelling firms to either establish their own plat-
forms or engage as sellers on established platforms. Both options present challenges—
building a platform requires overcoming the chicken-and-egg problem of bringing suffi-
cient number of buyers and sellers for network effects to play out, while participating as
a seller cedes market control to the platform provider [31, 43].

Third-party technology providers offer quick access to computing infrastructure, appli-
cations, and interfaces, influencing how firms adapt to stay competitive and offer new value
propositions [75]. For instance, The Washington Post swiftly built PageBuilder on AWS
cloud infrastructure. Existing third-party technology can also challenge the competitive
survival of incumbent pipeline firms, as was the case of fintech startups challenging
Goldman Sachs, which may adopt platform-based business models to alter their traditional
offerings and value propositions [9]. Regulatory changes also force firms to embrace plat-
form-oriented approaches [13], as was the case of Goldman Sachs in response to MiFID II.
Regulators and policymakers are also promoting platform-based market mechanisms,
leading to government-sponsored initiatives like Kutesmart in China and Government
e-Marketplace (GeM) in India. Finally, scope advantages from online platforms drive
incumbent firms to create open e-business platforms. While benefiting the platformizing
firm with new revenue streams and potential for setting industry standards [63], this also
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grants joining firms access to a broader customer base, precise demand forecasting, and
efficient order fulfilment.

Collaboration

E-business success relies on establishing enduring partnerships, emphasizing collaboration
with customers [139]. Platformization addresses structural inefficiencies from siloed opera-
tions [1, 30, 100], fostering streamlined collaboration (for example, GE’s software develop-
ment) and efficient transactions (for example, Michelin’s Maestro) [43, 60, 91].

While firms often depend on third-party technology providers for platformization,
failure to collaborate can hinder success (for instance, Michelin’s Truck Care).
Further, we find that creating autonomous corporate structures facilitates platformiza-
tion but poses challenges in managing differences in location, culture, and entrepre-
neurial mindset [43]. Hence, platforms require extensive collaboration not only with
external partners, but also with internal stakeholders in autonomous units [14, 91].
Embracing coopetition by opening platforms to competitors, as seen with GE’s Predix,
intensifies the need for collaboration further [30, 100]. Hence, the symbiotic oppor-
tunities from platformization necessitate strategic approaches [94] to manage the
challenges from platform-based coopetition [63, 111] and barriers to collaborative
consumption [49].

Communication

Effective communication with customers is a crucial precursor for customer-centricity,
particularly in the digital era when customer expectations are high [5]. In the context of
platformization, communication gains added importance due to customer expectations for
closer integration, swift transactions, and comprehensive solutions (for example, in the case
of Goldman Sachs and Klockner). In instances where autonomous corporate units drive
digital transformation, direct communication becomes even more vital to directly interact
and transact with customers to establish credibility for the emerging platform [91].

Connection

The foundational connective infrastructure supporting inter- and intra-organizational
systems is pivotal in the realm of e-business platforms. Platformization, spurred by compe-
titive dynamics, frequently leads to incorporating competitors as partners within the plat-
form ecosystem. This collaboration relies on interconnectedness fostered through online
channels, encompassing social media for interpersonal connections and the Internet of
things for machine-to-machine interactions [15, 87, 91]. Platforms also contribute to
decentralizing firms, delegating customer interactions to mobile apps and internal interac-
tions to online communication and connectivity technologies like RFID. This mediation of
interactions by connective technologies stems from the forces driving IT capability devel-
opment in the context of platformization. Lastly, the quest for structural efficiency is often
realized through a technological connective tissue woven across the platformizing firms,
eliminating layers of inefficient intermediary structures. This connective tissue includes
software connections (like enterprise social networks) and hardware connections (like
networks of machines, sensors, applications) [53, 55].
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Computing

The pervasive access to and utilization of computing infrastructure represent the fifth vital
facet of e-business. Harnessing client data to model customer behavior aids firms in
navigating the evolving client behavior propelling platformization [30]. To fortify IT
capabilities for platformization, firms often leverage preexisting operational technology
and data computing capabilities [72]. For instance, Goldman Sachs utilized the SecDB to
establish the Marquee platform. Addressing structural inefficiencies, firms employ comput-
ing infrastructure to streamline operations [103], as exemplified by Kutesmart optimizing
workforce planning. Regulatory compliance, as a driver for platformization, also influences
the computing dimension of e-business, with regulations like GDPR impacting overall
e-business strategies.

Figure 6 succinctly outlines the implications of platformization drivers for the e-business
strategy of firms. Trigger economic events are not included in this table, as these are
unlikely to directly affect the dimensions of e-business but have indirect impact on the
e-business strategy of firms.

Contributions

Existing research has delved into disruptions like changing consumer behavior,
competitive shifts, and data availability that prompt strategic responses resulting in
digital transformation [115, 117]. However, scant attention has been given to the
intricacies and drivers of platformization as a digital transformation strategy for
incumbent pipeline firms. Contributing to the evolving literature on digital trans-
formation and e-business [34, 60, 89, 110], our research identifies a comprehensive
set of nine enablers driving the platformization of incumbent pipeline firms through
an extensive review of prior literature. Additionally, we establish a five-level hier-
archy of these platformization enablers, starting from trigger events (level 1) that
propel external organizational enablers (level 2). These, in turn, drive internal
organizational enablers (level 3), leading to process enablers (level 4), resulting in
outcome drivers (level 5). We also outline the specific impact of digital

L Dimensions of e-business
Enablers of Platfor 1
Commerce Collaboration Communication Connections Computing
Changlng} Client X X X
Behaviour
Disruptive Third-party X X X X
ol Technology
External Enablers|—-
Disruptive Competitive
X X X
forces
Regulatory Compliance X X
Internal enablers Need for Structural X X
Efficiencies
Development of IT
Capabilities X X
Process enablers Creation of
Autonomous Corporate X X
Structure
Outcome driver Scope Advantages X

Figure 6. Impact of Enablers of Platformization on the dimensions of e-business.
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platformization drivers on all five dimensions of e-business strategy: commerce,
collaboration, communication, connection, and computing [139, 140]. The detailed
implications of this research are outlined next.

Managerial Implications

Our research underscores the ability of organizations to transform crises and external
triggers, such as regulations, customer behavior, and competition, into opportunities
for digital platformization, leading to scope advantages. However, achieving these
advantages requires more than external triggers; managerial actions are crucial. The
managerial implications span three perspectives: enabler, model, and model
implementation.

First, from the enabler perspective, managers can actively promote internal organiza-
tional drivers by identifying inefficient structures and processes that can be improved by
digitalization. Organizational leadership also plays a pivotal role in creating an environment
conducive to the effectiveness of process enablers. This involves acquiring necessary IT
capabilities through technology integration, recruiting suitable talent, and establishing and
managing autonomous organizational structures for exploring digital opportunities.

Second, from the hierarchical model perspective, our research offers a practical guiding
framework for practitioners devising, operationalizing, or troubleshooting a digital platfor-
mization strategy. Managers can use the model to identify potential pitfalls, prioritize
initiatives, and implement a holistic plan by leveraging external and internal enablers,
process enablers, and outcome drivers.

Lastly, from the model implementation perspective, practitioners benefit from under-
standing the strategic imperatives associated with platformization through e-business.
Internal and process enablers within managerial control significantly impact the digital
commerce dimension of collaboration, communication, connection, and computing. This
insight guides managers to focus on specific dimensions of digital commerce and devise an
effective implementation strategy for platformization.

Theoretical Implications

The hierarchical framework of digital platformization is a novel contribution, distinct from
prior research on digital transformation of single ecosystems [95]. Based on curated case
studies from diverse industries—heavy industry, manufacturing, publishing, finance, retail,
and distribution—and validated by senior industry practitioners, the hierarchical frame-
work offers a generalizable model.

Even though digital platformization offers an infrastructural basis for e-business,
research has not focused on the implication of digital platformization for a firm’s e-business
strategy. We contribute to e-business literature by specifically elaborating the implications
of the enablers of digital platformization on the different dimensions of e-business [132,
133], making the implicit link between drivers for platformization and dimensions of
e-business strategy explicit.

While not predicting platform success or failure, we echo calls for future research on
sustaining competitive advantages arising from platformization [30]. Given platformiza-
tion’s practical significance, we advocate for further research on the drivers behind its
success and failure.
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Conclusion

This research identifies nine enablers of platformization and establishes a hierarchical model
outlining their relationships. It reveals that events affecting the economic well-being of a firm
trigger digital transformation, influencing external enablers like changing client behaviors,
availability of disruptive third-party technologies, changing competitive forces, and need for
regulatory compliance. These external enablers, in turn, influence internal drivers toward
structural efficiencies, impacting processes leading to development of IT capabilities and
autonomous corporate structures. Process enablers result in scope advantages as outcome
drivers for digital transformation. In doing so, this research contributes to platformization
and e-business strategy literature, laying the groundwork for traditional firms to thrive in the
digital era.

Despite its novelty, this research suffers from a few limitations. First, the conceptual
framework is based on case studies from six industries, warranting validation across other
industries, such as telecom, health care, consumer goods, and utilities, to generalize the
model. Second, this research relies on secondary data; hence scholars are urged to use
primary data to identify more drivers of platformization. Third, the conceptual framework
requires empirical validation using large-scale surveys.

Digital platforms, like other emerging technologies, exhibit diverse and evolving effects,
providing ample opportunities for future research [9]. Many organizations are building in-
house platforms atop third-party technologies, such as blockchain, IoT, and cloud comput-
ing, while others are adopting third-party platforms to aid their digital transformation [16].
While in this research we have explored the former aspect, future research is encouraged to
understand the driving factors for adopting third-party platforms versus creating in-house
alternatives and the subsequent impact on the platformization strategy of incumbent pipe-
line firms. Notably, this research remains neutral on the success or failure of platforms,
underscoring the need for future studies to uncover the factors contributing to sustained
competitive advantages, ensuring platform viability and success [30, 31].

The selected cases in this study provided insights into how organizational structures,
processes, and capabilities facilitate platformization. However, the crucial role of leaders
and leadership styles in platformization was not thoroughly examined [2, 90, 137]. Future
research on the softer aspects of digital transformation is encouraged to better understand
the drivers of platformization. In summary, this study outlines the enablers of digital
platformization for traditional incumbent pipeline firms, serving as a foundational resource
for navigating the digitalized era.
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