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RESEARCH SUMMARY

We examine how an incumbent firm navigates internal and external uncertainties when

entering a nascent platform ecosystem. Drawing on a longitudinal study of a large

telecommunication firm’s transition into an evolving loT ecosystem, we advance a cognitive
perspective on platform strategy. We explain how managers’ cognitive frames shape
platform scope decisions based on shifting assumptions and interpretations of ecosystem
dynamics and internal capabilities. Our process model shows how deviations between

expected and actual developments trigger changes in managers’ attitudes toward
uncertainty, thereby shifting their cognitive frames and prompting them to modify platform

scope strategies, leading to oscillation between shaping and adapting strategic postures.

Our theorization sheds light on the cognitive foundations of platform strategy and the

dynamics ofincumbent platformtransitionsinanascentecosystem.

Managerial summary

Incumbents often enternascent digital ecosystems by introducing a platform,yetuncertainty
complicates decisions about the appropriate platformscope. Our nine-yearstudy of TELECO’
s loT platform reveals three takeaways. First, scope is not a one-off decision; it evolves as
managers revisit assumptions about opportunities and constraints. Second, scope decision
rarelymoveslinearly; firms oscillate between broad and calibrated scopes, creating episodes
of overreach and retrenchment. Third, interpretations of uncertainty steer these shifts:
reading uncertainty as an opportunity supports shaping bets, whereas interpreting it as a
constraint encourages adaptation and selective coopetition. Overall, platform decisions in
uncertain ecosystems reflect organizational tensions as firms balance ambitions for
dominanceagainst market realitiesand the actions of ecosystemmembers.



INTRODUCTION

Digital technologies such as Cloud, IoT, and Al are driving the emergence of digital
ecosystems and creating new opportunities for value creation and capture (Autio et al.,
2018; Dattee et al., 2018; Kretschmer et al.,, 2020) . For incumbent firms with legacy
product-centric business models, exploring such opportunities often triggers a strategic
transition toward a platform business model (Altman et al., 2022; Cusumano et al., 2019;
Gawer & Phillips, 2013). This requires firms to simultaneously adapt their internal
organizational structures and develop capabilities to establish and manage new
relationships with different types of external partners (Van Dyck et al., 2024;

Vuori&Tushman, 2024). A key strategic choice during this transition is determining a
platform’s scope—the range of complementary assets offered internally by a firm

(Rietveld&Schilling, 2021) . Platform scope presents the incumbent firm with a strategic

dilemma. A broad scope, aligned with aggressive “get big fast” strategies, enhances
prospects forrapid expansion and userlock-in,and helpstodeter competition (Cusumanoet
al.,2019;Leeetal., 2006; Schilling,2002) , but it also demands greater resources and internal
adaptation, which in turn can increase the risk of depleting organizational capacity.
Conversely, a narrow platform scope is less resource-intensive and requires less internal

adaptation, but can limit the firm’'s opportunities (Cennamo, 2021; Cennamo & Santald,

2013;Suarez,2005) .



Resolving this strategic dilemma in a nascent ecosystem requires managers to
navigate uncertainty, both external (i.e., fluid and underdeveloped ecosystem structures with
underspecified roles and strategies ; Adner & Feiler, 2019; Ganco et al., 2020; Garud et al.,
2022;Reiteretal., 2024) ,and internal (i.e., the extent to which a firm's capabilities and assets
are relevant or need to be replaced; Lavie, 2006; Vuori & Tushman, 2024). Prior research
contends that, when facing uncertainties, managers rely on cognitive frames (Benner &
Tripsas, 2012; Cornelissen&Werner, 2014; Gilbert, 2006) —structured sets of assumptions,
beliefs, and causal expectations about how the environment works and may evolve—as a
basis for decision making in nascent ecosystems (Furr & Eisenhardt, 2021; Stonig et al.,
2022; Van Dyck et al., 2024) to interpret the evolving environment (Hannah&Eisenhardt,
2018; Kapoor&Wilde, 2023; Raffaelli et al., 2019) . Managers are thus compelled to
harmonize frames pertainingto externaluncertainties about how the ecosystem will evolve,
and internal uncertainties about the capabilities required to influence the ecosystem'’s
trajectory. The interplay between these uncertainties, which is not fully captured in existing
cognitive framesresearch, makesthetransition from a product business modelto a platform
businessmodel atimelyandimportant research context.

Dealing with these interwoven uncertainties complicates incumbents’ platform
scope decisions as managers juggle two contrasting attitudes toward uncertainty—viewing
it as either an opportunity or a constraint (Rindova & Courtney, 2020; Uzunca et al., 2018).

Viewing uncertainty as an opportunity aligns with inclinations to endogenously shape the
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environment and with framesthat support a broad platform scope through bold investments
and proactive strategic maneuvers (Gavettietal.,2017;Rindova &Martins,2021). Incontrast,
viewing uncertainty as a constraint aligns with inclinations to adapt to exogenous changes
and with frames that favor a narrow platform scope, pursued through small-scale
experimentation and incremental investments (McDonald & Eisenhardt, 2020; Rindova &
Courtney, 2020). Considering these cognitive trade-offs, we ask: How do cognitive frames,
shaped by contrasting orientations toward uncertainty in emerging ecosystems, influence
incumbent firms’ platform scope strategies?

To address this question, we conducted a longitudinal, in-depth case study that
reveals how decision-makers in a global network equipment provider, TELECO (pseudonym),
developed and changed strategic frames that determined the company’s platform scope,
and consequently, its positioning strategy inthenascent loT ecosystem. The loT ecosystem
consists of nested platforms in different technological layers (Sturgeon, 2021), which
provide multiple points of entry and multiple strategic scope options for platform creators.
Because TELECO was among the first firmstointroducean loT platform, we can show how
the firm changed the platform’s scope by attempting to compete in multiple complementary
markets and why and how managers made distinct platform scope strategy choices. Our
longitudinal and processual analysis combines multiple sources of data, including
observations during a multi-year field study, internal strategy documents, and formal and

informal interviews covering nineyears of platform strategy developmentin the nascentloT
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ecosystem. Observing the dynamics of platform strategies from an “inside-out” perspective
(Jain,2020) enables ustouncover the perspectives and assumptions that shape the nature
ofanincumbent firm’sinvolvementinanascentecosystem.

Our study advances a cognitive perspective in platform research by developing a
process model that explains how cognitive frames guide platform decisions as incumbent
firms navigate the tension between shaping and adapting—two conflicting strategic
postures for managing uncertainty. Cognitive frames of emerging ecosystems encapsulate
managers’ assumptions about the ecosystem’s future structure, competitive dynamics, and
the firm’s role in the evolving platform landscape. These frames function as constructed
temporaryrealities, integrating both the objective state of the ecosystemat a given moment
and the subjective attitudes of managers toward that reality and past strategies. Ouranalysis
identifies three distinct cognitive frames—continuity, dominance, and sub-dominance—that
explain variations in a firm's strategic posture and its impact on broadening or narrowing
platform scope. We also introduce the concept of frame-shifting deviations, which occur
when discrepancies emerge between existing assumptions and newly available knowledge
about the ecosystem and the firm’s capabilities, which create organizational tensions as the
ecosystemevolves. These deviationstrigger over-and under-confidence as managers come
to view internal and external uncertainties in a more favorable or more threatening light,
thereby driving shiftsin cognitive frames. This explains howincumbents adjusttheir platform

scope strategiesovertime.



Our analysis offers three notable contributions to research on platform strategies,
cognitive frames, and incumbent transitions in nascent ecosystems. First, we address calls
for further research on platform scope strategies and address persistent ambiguities
regarding how platform firms decide which complementary layers to provideinternally in a
highly uncertain environment (Cennamo, 2021; Gawer, 2021; Rietveld&Schilling, 2021) . We
explain the cognitive underpinnings of platform scope strategy that reflect managers’
shifting attitudes (Aranda et al., 2017) as they attempt to position platforms in nascent
ecosystems. Second, we extend research on cognitive frames in uncertain environments
(Garud & Rappa, 1994; Kaplan, 2008; Raffaelli et al., 2019; Tripsas & Gavetti, 2000; Weick,
1995) by identifying their distinctive dimensions, variability, and impacts in nascent
ecosystems. We show how and why cognitive frames change, and conceptualize them not
just as lenses for seeing into the future, but also as reflecting aspirations to influence that
future by leveraging and developing a firm’'s capabilities. Lastly, we contribute to research on
incumbent firms’ platform transitions (Altman & Tripsas, 2015; Eklund&Kapoor, 2019; Van
Dyck et al., 2024) by demonstrating that firms navigating nascent ecosystems face both
external and internal uncertainties regarding their ambitions to shape the ecosystem while
adapting to it. We extend research that considers cognitive factors beyond rational and
analytical approachesin platform strategies (Vuori & Tushman, 2024; Van Dyck et al., 2024)
by exploring dynamismand shiftingmanagerial attitudes, aspects thathave been neglected

in priorwork.



THEORETICALBACKGROUND

Platform Scope Strategiesin Nascent Ecosystems

Research suggests that developing a proprietary platform is a prime aspiration for firms
entering nascent ecosystems, since doing so can potentially help themestablish competitive
positions as “hub” players, enabling themto capture maximum value as ecosystems mature
(Altman et al., 2022; Kretschmer et al., 2020; Van Dyck et al.,, 2024) . For an aspiring
ecosystem architect, strategic decisions pertaining to scope are essential to a platform’s
overall competitiveness (Cennamo & Santalo, 2013; Eisenmann et al., 2011; Gawer, 2021),
as theylargely determine a firm’'s share of the value created inthe ecosystem (Kang&Suarez,
2022) , position in the ecosystem (Suarez&Kirtley, 2012), and ability to influence how the
ecosystemwill evolve (Daymondetal.,2023) .

Platform scope strategy—thatis, the range of complementary products thata sponsor
offers in-house—has received comparatively less attention than platform governance,
access, and pricing in the literature (Gawer, 2021; Rietveld&Schilling, 2021) . Studies on
platform strategy tend to focus on technological and economic aspects
(Baldwin&Woodard, 2009; Eisenmann et al., 2011), suggesting that a platform strategy,
particularly scope decisions, should focus on resolving systemic economic shortcomings,
including value network and matching failures (Cennamo, 2021; Jacobides et al., 2024;
Reiteret al., 2024) . As such, extant research has focused on economic approachesto scope

decisions, including transaction costs (Gawer,2021),consumer preferences (Cennamo &



Santal6, 2013), demand heterogeneity (Adneretal., 2016), positions of existing platforms
in the ecosystem (Suarez&Kirtley, 2012), technological bottlenecks (Baldwin&Woodard,
2009) ,andthe competitive actions of complementors (Zhu&Liu,2018) .

Digital platforms have an unbounded scope for growth due to scalable resource
bundles, which simultaneously drive hyperspecialization and hyperscaling (Giustiziero etal.,
2023) . Moreover, the complexity of a platform scope strategy increases when an ecosystem
comprises competing sets of nested platforms operating in different technological layers
(Sturgeon,2021; Yoo et al., 2010) . In such layered ecosystems, platform creators encounter
multiple options for entry and scope, including which (and how many) technical layers the
platform will have and which market segments it will target (Dattee et al., 2018; Sturgeon,
2021). For instance, a platform creator may choose a narrow scope by operating at a
foundationallayer(e.g.,chipsets,networks),orby focusing onahigher,user-facinglayer(e.g.,
operating systems, applications) to address specific market segments (Adneretal., 2016;
Cennamo & Santalo, 2013; Suarez&Kirtley, 2012) . Alternatively, the firm may choose a broad
scope by targeting many layers simultaneously in a bid to achieve lock-in advantages
(Eisenmannetal.,2011;Sturgeon,2021) . Platform creators, therefore, need to assess which
competitive dimensions to emphasize and which capabilities to invest in to determine the
optimal platformscope.

Nascent ecosystems introduce novel challenges forincumbent firm managers when

making strategic platform scope decisions. In such contexts, managers are confronted with
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navigating a multitude of uncertainties pertaining to technologies, markets, and the evolving
ecosystem structure (Hannah&Eisenhardt, 2018; Moeen, 2017; Santos&Eisenhardt, 2009) .
A nascent ecosystem'’s fluid and ambiguous nature, with undefined competitive rules and
decisions driven by subjective interpretations of vague cues rather than rational economic
calculations (Dattee et al., 2018; Santos & Eisenhardt, 2009), limits the value of purely
economic views of platform scope strategy. A cognitive perspective that incorporates how
managers perceive, interpret,and reactto the inherent uncertaintiesin nascent ecosystems
isnecessary (Furr& Eisenhardt,2021; Gavetti & Levinthal,2000; Vuori & Tushman,2024) to
shed light on the behavioral foundations that inform how and why specific platform scope
strategiesarechosen.

Cognitive Frames and Strategiesin NascentEcosystems

Nascent ecosystems are characterized by a high degree and pace of change (Hannah &
Eisenhardt, 2018; Volberda et al., 2021), making it difficult for decision-makers to fully
assess their environment. In this context, decisions are not based purely on relatively
predictable economic or technological trade-offs, since many aspects such as market
opportunities and ecosystem interdependencies are unknown and difficult to estimate or
predict (Kaplan & Tripsas, 2008; Kapoor & Klueter, 2021; Santos&Eisenhardt, 2009) .
Consequently, managerial cognition plays a crucial role in conceptualizing and processing
incomplete information and unpredictable changes (Furr & Eisenhardt, 2021; Helfat &

Peteraf,2015;Putraetal.,2024) .
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Managers’ cognitive frames entail assumptions about the environment and required
organizational actions (Walsh, 1995), providing knowledge structures that guide
interpretation and decision making (Cormnelissen&Werner,2014). Frames can stem from prior
experiences such as industry affiliation, analogies, or identity (Tripsas & Gavetti, 2000), or
from forward-looking visions (Gavetti et al.,2017; Snihuret al.,2022) . They influence firms’
strategies in new markets, including entry decisions (Ozalp et al., 2022), capability
development (Gavetti, 2005), and product design (Anthony et al., 2016). While earlier work
often emphasized adaptive responses to change (Gilbert,2006), recent studies distinguish
between adapting and shaping approaches to uncertainty: adapting emphasizes
incremental learning to respond to evolving conditions (Rindova & Courtney, 2020), whereas
shaping involves bold commitments to reconfigure markets and ecosystems (Furr &
Eisenhardt, 2021). Overall, this research highlights how cognitive frames influence whether
managers treat uncertainty as a constraint to adjust to oran opportunity to exploit (Rindova &
Martins,2021).

In an emerging platform ecosystem, managers’ cognitive frames entail much more
thaninterpreting new technologies and associated possibilities or consequences (Kaplan &
Tripsas,2008) , because managers must develop and change assumptions pertainingto two
interlinked, yet separate evolutionary processes: dynamics associated with the emergence
of a nascent platform ecosystem (Khanagha et al., 2022), and dynamics of internal

adjustment toward a platform-based business model (Stoniget al.,2022; Vuori & Tushman,
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2024) . Research suggests that cognitive frames in a nascent ecosystem involve
assumptions about the ecosystem’s structure, interdependence among ecosystem actors,

and how these will evolve (Adner&Feiler, 2019) . For incumbent firms, entering a nascent

ecosystem also involves dynamically interpreting organizational capabilities and their

potential relevance to the emerging ecosystem as it quickly develops (Cozzolinoetal.,2018;
Khanaghaetal.,2022; Stonig etal.,2022;VanDycket al.,2024) .

Strategyresearchtendsto portray cognitive frames as enduring and largely stable (e.g.,
Benner & Tripsas,2012; Gilbert,2006; Tripsas,2009), with an emphasis onrigidity orinertia.
However, the evolving nature of nascent ecosystems may require continuous interpretation
of the environment, which can lead managers to revisit and change their cognitive frames
faster than what extant theory suggests (Brown&Eisenhardt, 1997; Garud&Rappa, 1994,
Putra et al., 2024) . Recent research has shown that cognitive frames evolve as ecosystems
unfold, whetherthrough ventures adapting business models (McDonald & Eisenhardt, 2020),
managers updating beliefs with new information (Kapoor&Wilde,2023; Moeen et al.,2020),
firms flexing frames during technological transitions (Raffaelli et al., 2019), or cognitive and
emotional strains constraining adaptation (Vuori& Tushman, 2024).

In sum, managers’ cognitive frames shape platform scope strategies in nascent
ecosystems, where shifting conditions demand high cognitive flexibility. We analyze how
these evolving frames guide incumbents’ strategic choices that affect platform success or

failure.
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RESEARCHCONTEXT AND METHOD
Our processual research approach focuses on understanding how and why an incumbent’s
platform scope strategies emerge, develop, or fade away over time as the platform
ecosystemevolves (Langleyetal.,2013) . To fullyunderstand this process, we also examine
factors that explain shifts in managers’ cognitive frames that might influence strategy
changesat eachphase.

Research Setting

We chose TELECO and the loT ecosystem as a strategic research setting (Bijkeret al.,
2012) for our exploratory study of platform creation by an incumbent firm in a nascent
ecosystem. The basic idea behind loT revolves around enabling physical devices (e.g.,
machinery, appliances) to communicate and exchange data with each other through the
internet without direct human intervention. The digitalization of physical devices hasled to a
new range of products, services, and business models ranging from Google's smart
thermostat (Nest) to Tesla’s self-driving car. As a global provider of telecommunications
equipment, TELECO was among the first firms to explore the emerging loT ecosystem by
introducing a cloud-based machine-to-machine (M2M) platformon alarge scale.

TELECO's business model had been based on a traditional, product-centric supply
chain whereby the firm developed and sold complex telecommunications hardware and
software to mobile operators invarious countries (e.g.,AT&T,Vodafone, and China Telecom)

(see Appendix Figure A1). TELECO's legacy ecosystem consisted mainly of mobile
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operators, suppliers, and other partners, such as system integrators in the
telecommunications sector. Interdependencies in the ecosystem followed a well-defined
supplier-producer-consumer structure. The emergence of loT had the potential to alterthat
structure and TELECO's established relationships because it triggered the convergence of
previously separate industrial sectors such as software, computing, and manufacturing
orchestrated by platform firms. Thelayered architecture of the nascentloT platformprovided
multiple strategic positioning alternatives for an incumbent, so the choice of platform scope
became a crucial element in determining the incumbent’s future competitiveness in the
ecosystem(see AppendixFigure A2). Hence, our research setting provides arich context for
studying how managers’ cognitive frames emerge, change,and influence anincumbent firm’
splatform strategies asit competesinanascentecosystem.
DataCollection
We collected data using a combination of retrospective and real-time approaches

(Pettigrew, 1990) . Field research was conducted at TELECO's headquarters between
mid-2016 and the beginning of 2020 to capture managers’ subjective interpretations of
events. We supplemented these observations with archival data from mid-2011 (when the
firmlauncheditsloT platform)to February 2020.

We gathered data from four sources (see Table 1). First, the lead authorengagedin field
observation five days a week between September 2018 and February 2019 at TELECO's

headquarters during the firm's standard hours of operation. Around 177 files of field notes
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were gathered from observations of internal meetings and presentations about loT
initiatives. Second, we conducted 37 semi-structured interviews with senior and middle-level
managers involved inthese initiatives during the observation period. The interviews lasted
from 30to 70 minutes and were recorded and transcribed (except for three cases). We also
held five workshops with managers at TELECO to gather additional input and refine our
emergent findings. Third, we collected and analyzed TELECO's internal archival materials,
including presentations, product and marketing guidelines, internal video recordings, and
project planning documentsrelated to the loT platform. We analyzed 335 documents and 44
videos covering TELECO's loT initiatives from 2011 to 2020. Fourth, we collected and
analyzed publicly available archival materials, including analyst reports, press articles, and
commentariesrelatingto loT initiativesimplemented by TELECO and other firms (i.e., mobile
operators, telecommunications equipment providers, and big ICT firms). With extensive
accessto TELECO's premises and internal archives, we were able to obtain primary data that
provideddetailedinformationon TELECO's loT platform strategies. This enabled usto study
the managerial beliefs and assumptions underlying the development of and changes in
managers’ cognitive frames and the firm's platform scope strategies. Secondary and
external data on the loT ecosystem helped us triangulate our observations and provide a
verifiableandnuanced accountofthe dynamicsunderstudy.

— InsertTable 1abouthere —

Data Analysis
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Giventhe complexity of our data, we adopted aniterative approach, shifting back and
forth between the data and the emerging process model (Corbin&Strauss, 2008) . To make
sense of data from multiple sources, we performed content analysis by following a four-step
process.

First, we searched TELECO's internal archive to extract any documents related to loT
initiatives between April201 1 and February2020. We created alist of events and constructed
acase history of TELECO's platform scope strategy. We also consulted published articlesto
capture the evolution of the ecosystem and its competitive dynamics. We developed a
timeline of events and applied temporal bracketing (Langley, 1999) to categorize different
phases of development, which corresponded to changes in the platform’s scope and
ecosystem dynamics (see Figure A3 in the Appendix). Then, we identified TELECQ's three
platform scope strategies by examining internal documents that described the platform’s
technical specifications,target markets,and ecosystem/partnership strategies.

Second, we focused our analysis on understanding the cognitive frames underlying
the platform scope strategies. We analyzed the interview transcripts, field notes, and internal
documents, using open coding to identify and cluster relevant concepts into categories
(Gioia etal.,2012) . We performed content analysis by identifying specific expressions that
reflected managerial beliefs, assumptions, or expectations, such as “We believe,” “We think,”
or “We will be ... in the future.” By engaging in this exercise, we identified first-order concepts

and grouped them into second-order themes based on conceptual similarity. The
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second-order themes captured the assumptions underlying managers’ frames across the
three phases, including assumptions about the ecosystem’s structure, growth opportunities,
andtherelevance of the firm's capabilities. We clustered the emergent second-order themes
into aggregate dimensions, or theoretical constructs representing managers’ cognitive
framesineachphase.

Third, we focused our analysis on uncovering drivers of the shifts we observed in the
cognitive frames. The interview transcripts, field notes, and video presentations revealed
deviations between managers’ assumptions and unfolding realities, and consequences
thereof. Employing the same coding technique as in the previous step, we structured and
analyzed the data. We identified frame-shifting deviations that prompted managers to
evaluate theirassumptions and eventually change theircognitive frames.

Lastly, we validated the emerging theoretical constructs and related them to each
other systematically (see Figure A3 in the Appendix) (Gioiaetal., 2012) . We consulted the
literature and conducted follow-up meetings with key informants to infer the relationship
between managers’ cognitive frames and the firm's platform scope strategies and
associateddynamics. Inaddition,in several workshops and group discussions, we presented
our exploratory findings to managers involved in TELECO's |oT initiatives to ensure the

validity of ourinterpretations andtheoreticalmodel.

FINDINGS
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Our longitudinal analysis enables us to unpack the unfolding platform scope
strategies of anincumbent with aproduct-centricbusiness model, asitattemptedtoentera
nascent platform ecosystem. Our research allows us to identify managers’ frames that
informed TELECO's platform scope strategies as well as the drivers of shiftsin the frames
thatled to changesinthe scope. In this section, we describe the three themes that emerged
fromourdata analysis: (a) dynamics of platform scope strategies, (b) changes in frames that
influence platform strategies,and (c) drivers explaining shiftsin cognitive frames.

Theme 1:Dynamics of Platform Scope Strategies

Our first theme introduces three distinct platform scope strategies adopted by
TELECO during the first nine years of the firm’s involvement in the nascent loT ecosystem.
These strategies differ in terms of the firm'’s functionalities (i.e., technical layers covered by
the platform) and positioning within the ecosystem. Figure 1 illustrates TELECO’s platform
architectureand Table 2 presents an overview of the three platformscopes.

—InsertFigure1and Table2 abouthere—
Narrowplatform scope (2011-2015)

As early as 2010, even before the term “Internet of Things” became widely used,
researchers at TELECO saw an opportunityto build a cloud-based digital platform that would
incorporate disparate systemsinto a single large network of connected “things,” which later
became knownasthe loT ecosystem. loT-related efforts at this stage were mostly bottom-up

initiatives steered by a division attuned to the existing business model (i.e., product-based).
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By the end of 2011, TELECO launched its loT initiative, a device connectivity platform (DCP).
As shown in Figure 1, the scope and positioning of TELECO's loT platform were narrow,
focused on a specialized layer, in line with the company’s technological expertise and
targeted toward users and complementors fromitslegacy ecosystem. Specifically, TELECO
focused on the connectivity management layer aligned with its technological capabilities in
wireless connectivity. Moreover, TELECO dedicated its connectivity platform to the mobile
operator market to “leverage established networks of customers and partners” (Internal
document, 2012). Withinthree years, TELECO was able to successfully acquire subscriptions
from 20 major mobile operators with around 8 million connected devices. Overall, TELECO's
platform scope in this phase focused on a specific functionality in one specific layer of the
nascent loT ecosystem (i.e., connectivity), consistent with the firm’'s existing technical
capabilitiesand itslegacy ecosystem(see Table 2).

Broadplatform scope (2015-2018)

Toward the end of 2015, loT became one of TELECO's “targeted growth areas”
(Annual report,2016). In mid-2016, TELECO launched the next generation of its loT platform,
which offered functionalities in all technological layers, thereby significantly broadening the
firm’s positioning and potential market. TELECO positioned the platform as “the center of the
loT ecosystem and the hub for innovation, linking mobile operators, industry [e.g., product
manufacturers, automakers], device manufacturers, and application developers” (Internal

document, 2016). In contrast to the prior strategy, this strategy aimed at developing a
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platform that spanned all possible technological layers, expanding target markets, and

selling services directly to industrial customers in various sectors (see Figure 1 and Table 2).
Moreover, the loT unit created a sub-unit called "Ecosystem&Use Case,” which was

responsible for creating a broader ecosystem of complementors with new partners from

outside the telecommunications industry (e.g., utilities, automakers, city councils) and

fostering the development of loT use cases in multiple industrial contexts (Internal

document, 2016). In addition, TELECO created an “loT Marketplace,” a digital portal that
facilitated interaction between mobile operators, app developers, device makers, and end

users. TELECO was also actively involved ininfluencing the broaderloT ecosystemthrough

industry consortia and thought leadership. The firm published several white papers and

organized various outreach events focused on convincing other stakeholders that the
next-generation cellular network technology (5G) would be the foundation of the loT

ecosystem and that TELECO was “in a strong position to drive the loT revolution” (Internal

document,2017).

Calibrated scope (2018-2020)

In mid-2018, TELECO calibrated its platform scope and market positioning by
discontinuingits involvementin the service management and application enablement layers
and refocusing on the connectivity and device data management layers (see Figure 1). The
firmaimedto solidify its position in the connectivity layer by leveraging its solid reputationin

cellular 10T (IDC, 2018) and extending it by adding adjacent features. In addition, TELECO
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repositioned the platform as a “global connectivity and device management platform” which
could enable mobile operators “to move higher up the loT value chain” (Internal document,
2019). TELECO thus abandoned its previous strategy of selling IoT solutions to industry
customers, focusing instead on mobile operators as its main go-to-market channel. TELECO
also created a program called Enterprise Lead Generation, which helped generate demand
through a matchmaking process that linked mobile operators to industrial customers. These
approaches aimed to strengthen mobile operators’ role inthe ecosystem and enable them to
seize opportunities in areas other than connectivity, ultimately increasing the value of the
TELECO platform.

Moreover, TELECO adopted a non-competitive approach with the large cloud
computing and application providers. Having abandoned the strategy to create its own
application ecosystem, TELECO partnered with other platform providers such as Microsoft
and Amazon, which had large and established application ecosystems. TELECO managers
called this approach an “ecosystem-of-ecosystems” strategy, as it involved calibrating the
platform scope by refocusing the platform’s features on select technical layers that better
matched the firm’s current technical capabilities. The firm also refocused on select
customers as its target market and sought to collaborate with powerful actors in the
ecosystem (see Appendix Figure A5). Analysts interpreted TELECO's strong focus on mobile
operators as a clear positioning message and rated TELECO's loT platform as “the most

mobile-operator-friendly” platform (OVUM, 2019).
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Throughout our study period, TELECO adopted three distinct platform scope
strategies that focused on different technical layers and target markets. Further analysis
revealed that changes in the platform’s scope were influenced by managers’ cognitive
frames prevalent in different phases. Next, we describe managers’ assumptions and frames
underlyingthe firm’s platform scope strategies.

Theme 2:Dynamic Framesfor an Emerging Platform Ecosystem

Our analysis revealed that changesin TELECO's platform strategies were influenced
by managerial assumptions about how the ecosystem would develop, the size of growth
opportunities, and how these fit with the firm’s organizational capabilities. Over time, these
assumptions formed three distinct cognitive frames (continuity, dominance, and
sub-dominance) which represented managers’ evolving beliefs about the ecosystem'’s
structure and how the firm could position itself within it. Below, we detail the different
managerial assumptions behind each cognitive frame and show how these assumptions
influencedthe firm’s platform scope strategies (see Table 3).

— InsertTable 3abouthere —
Continuity frame (2011-2015)

TELECO's narrow platform strategy was driven by managers’ beliefs about the

continuity of the firm's legacy ecosystem in the nascent loT ecosystem. In the early phase,

they lacked a clear reference for how the loT ecosystem would evolve, prompting them to
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make assumptions about the ecosystem’s structure, growth opportunities, and fit with the
firm's capabilities.

Assumption about the ecosystem’s structure: Continuity of the legacy ecosystem.
In this phase, TELECO’'s managers believed that the firm's venture into loT was a “natural
progression” from its legacy business in the telecommunications equipment ecosystem
(Internaldocument, 201 1). Thus, they assumed that the structure of the loT ecosystem((i.e.,
actors’ roles, respective positions, and interdependencies) would be similar to that of the
legacy ecosystem. Managers also expected that interdependencies among actors would
follow a similarlinear value chain, where the firm would supply the technology (i.e., platform)
to mobile operators, who in turn would sell connectivity services for loT devices to their
customers, with no other major players in the ecosystem (see Figure 2). The managers
envisioned mobile operators,i.e.,, TELECO’s main customers, playing aprominentroleinthe
loT ecosystem, not only as connectivity providers, but also as “prime integrators” of loT
offerings (Internal document, 2012). Mobile operators were considered to have important
assets and capabilitiesrelevanttotheemerging loT ecosystem (e.g.,accesstoendusersand
“ownership” of these accounts, network infrastructure), even though they had not proactively
pursuedthe opportunity andappearedtolack aclearvisionforloT:

Mobile operators, as the owners of the connectivity, are in a strong position to profit

from the new [loT] ecosystem. They have key assets in the form of a large customer

base and have extensive experience in building and running networks. (Internal
document,2012)
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—Insert Figure2 here—

Assumption about growth opportunities: Incremental to the existing market.
Managers expected the increase in connected devices to provide moderate growth
opportunities for TELECO because they assumed the new demand would mainly comefrom
their existing customers (i.e., mobile operators). The growth opportunity was therefore
considered to be an extension of their current mission of “connecting places and people”to
“connecting things,” all of this via the operators which sold to end users and enterprises
(Internal document, 2011). TELECO managers assumed that these growth opportunities
would stem from the potential increase in data consumption and related connectivity
services:

We are in the early stages of the next major inflection point for our industry—the
connectionof a vast array of “things.” The cost of connecting devicesis falling and the
value of connectivityisrisingforindividuals, businesses,and societyin general. ...New
revenue opportunities are emerging for mobile operators through the delivery of M2M
[machine-to-machine] and related connectivity services. (Internaldocument,2010)

Assumption about necessary capabilities: High fit with the firm’s core capabilities.
Managers assessed the opportunities offered by the loT ecosystem through the prism of the
firm's knowledge and experience in its existing ecosystem. For instance, they tended to
believe that the capabilities required inthe loT ecosystem would be consistent withthe firm's
core capabilities in network and cellular technologies. Moreover, attracting complementors
or developing applications were not seen as urgent priorities because managers expected

actors in the current ecosystem to play similar roles in the new ecosystem, at least initially,
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suchthatexternal developerswould not play a majorrole. Thiswas because connectivity was
assumedtobethe“keyenablingtechnology” forloT,as noted by the CEO:

We have been the leader for more than 130 years ... TELECO has for over a hundred
years been connecting places with fixed telephony services. From the 90s onwards,
we connected people. Today, we are expanding into the ICT arena ... It is a natural

progression. We're now reaching the inflection point where now we are connecting
things. (CEO notes,2012)

Overall, the assumptionabout continuity and ahighlevel of conformity with thefirm’s
legacy ecosystem influenced the firm's strategic decisions regarding platform scope. The
continuity frame encouraged TELECO to focus on platform features that were inline withits
technologicallegacy and focus on customersthatthe firmknew very well (see Table 3).

Dominanceframe (2015-2018)

Startingin 2015, important changes in assumptions about the ecosystem’s structure,
growth opportunities,and the relevance of TELECO's capabilities inthe new ecosystem led
managerstoradically expandtheplatform’s scope.

Assumption about the ecosystem’s structure: Departure from the legacy
ecosystem. In this second phase, managers began to believe that the lIoT ecosystem
structure wasradically different fromthe legacy ecosystem (seeFigure 3). They believed that
firms outside the telecommunications industry, including large ICT platform firms such as
Microsoft and Amazon, would enter and become part of the loT ecosystem. Nevertheless,
since the context was still new and emerging, TELECO managers concluded that the

ecosystem structure was malleable: no dominant players existed and clear
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interdependencies between actors had not yet been established. In contrast to the earlier
phase, managers now believed that TELECO had the opportunity to shape the ecosystemto
its advantage and thus become a central playerinit. Forinstance, the head of loT believed
that big ICT players such as Amazon and Microsoft “lacked connectivity expertise” and that
their loT platforms were “sub-scale” compared to TELECO's platform (Internal video, 2016).
Managers had aninflated confidence inwhat TELECO could achieve as a central playerin the
ecosystemthatwould bridge various members, as stated by the head of loT:

Connectivity and network infrastructure remain an essential element for the
development of the loT. We can unlock the potential for different players in the value

chain to deliver value by enabling mobile operators to expose network connectivity
loT APIs and monetize these assets. [Hence,] we are enabling the loT transformation
by bridging mobile operators with enterprises in their IoT deployments. (Head of |oT,
2015)

—InsertFigure 3 abouthere—

Assumption about growth opportunities: Transformational growth. At this stage,
managers believed that loT had the potential to create transformational growth for TELECO.
It could enable the company to strategically diversify “from a single industry portfolio to a
multiple industry portfolio” (Senior manager, 2016). In contrast to the previous phase,
managers enthusiastically believed that TELECO's role should expand beyond that of a mere
connectivity providerwithan exclusivefocus onthe mobile operatormarket. The expectation
among managers during this phase was that by developing a full-stack platform, TELECO

could expand beyond mobile operators because it had all the technical capabilities required
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to develop loT use cases in different industries. In an employee meeting, the head of loT
articulated her vision of TELECO “climbing up the value chain” by controlling a “full-stack”
platformthat offered functionalities beyond connectivity:

There's no real growth in providing only connectivity. Connectivity is the key, but
connectivityisnot enough. We need to move up the value chain and deliver more than
just connectivity. Building pre-integrated solutions is essential to tap into the higher
value of the stack. (Head of 10T,2016)

Assumption about capabilities: Ahead startin shaping the ecosystem. Inthe second
phase, managers had come to believe that TELECO had a head start in the new ecosystem
because it possessed theright capabilities and technological pipeline (e.g., 5G) to shape it
accordingto theirvision. Incontrastto the earlierphase, they were now excessively confident
that TELECO had “the breadth of capabilities that are required to ensure that nothing is left
unaddressed” (Internal document, 2015). They expected that the impending emergence of
5G, the next-generation cellular technology, would accelerate the adoption of loT and
increase the diversity of loT applications. As TELECO was a key developer of 5G technology,
managers believed that the IoT ecosystem would evolve in ways that would strengthen
TELECO'spositioninit:

loT is already happening even without the official arrival of 5G. The diversity of theloT
use caseswill befurtherenhanced by 5G. With our global industry leadership in 3GPP
[cellular technology] and now 5G, we are enabling the loT transformation for both
mobile operators andvertical industries. (Internal document, 2017)
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Overall, the assumptions underlying the dominance frame stood in sharp contrast
with those of the continuity frame. Under the dominance frame of this second phase,
managers cametoassumethatthe loT ecosystemwouldberadically differentthanthefirm’s
legacy ecosystem and that it represented a tremendous growth opportunity that could allow
TELECO to become a dominant player in the new ecosystem (see Table 3). Such
assumptions encouraged TELECO to expand its platform scope to shape the ecosystem to
itsadvantage.

Sub-dominance frame (2018-2020)

In this phase, the course of events led managers to once again change their
assumptions about the ecosystem’s structure, growth opportunities, and the firm's
capabilities.

Assumption about the ecosystem’'s structure: Increasingly complex and
competitive. As the ecosystem developed and became more mature, TELECO’s managers
recognized that its structure had become much more complex and competitive than what
they had previously envisaged. They realized that major ICT players with extensive capital
resources, led by Amazon Web Services (AWS) and Microsoft, held much stronger positions
than they thought, and were moving very rapidly to position themselves as central actors in
the loT ecosystem, especially at the platform and data analytics layers. These firms
leveraged their cloud capabilities to offer integrated loT platforms that combined device

management, data processing, edge computing, and Al services. Aware of this new and
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evolving reality, TELECO managers became increasingly convinced that large ICT
companies’ extensive resource commitments to this space would be very hard to match. In

contrastto the earlierphase,managersbeganto believethat competing fordominationinthe
ecosystem would be an uphill battle, demanding not only financial resources, but also
managerial attention,and that they were at adisadvantage againstmajorICT companies.

We usedto develop our own[developer] ecosystem. However, we can’t compete with
IBM-Watson, Microsoft Azure, AWS, and all these big cloud platforms. They have
announced serious investments in loT platform. Now, we need to reach out to their
ecosystemratherthan building our ecosystem because thatis a way to get leverage.
(Ecosystemmanager,2018)

Assumption about growth opportunities: Significant growth in specific layers. In
contrast totheir beliefsin Phase 2, TELECO managers now believed thatthe company could
still achieve significant growth by leveraging expertise in connectivity and knowledge of
mobile operators’ needs. In this sense, the growth assumptions in this new adaptive frame
were close to those in the proactive frame, except that managers had revised their
assumptions aboutgrowth opportunities from “connectivity is notenough”to “connectivityis
big enough.” TELECO's partial successin influencing the ecosystem, evidenced by the wide
adoption of cellular technology for loT connectivity, as well as their previous broad
engagement with multiple industrial partners, had given company managers valuable
information that enabled them to identify more targeted growth areas. In this phase, TELECO
managers believedthatthe more immediate growth opportunities provided by loT would be

in meeting the emerging needs of mobile operators and a few industrial sectors in lower
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layers of the stack (i.e., automotive and manufacturing companies; Internal document,
2018).

It's meaningless to say that connectivity is not big enough. Overall, it's much bigger
than many of the markets that TELECO is addressing. Of course, connectivity is
smallerthan applications and analytics, which is addressed by well-established firms
for each specific sector, but the market is big enough for us to have a meaningful
business. (Portfoliomanager,2018)

Assumptions about capabilities: Sufficient capabilities to explore specific
opportunities. With a clearer understanding of how the ecosystem was unfolding, managers
realized that the firm's capabilities were only sufficient for exploring opportunities in certain
layers of the ecosystem. They believed that building and orchestrating a large application
ecosystem and obtaining domain knowledge to develop loT use cases in many industries
were simply not possible inthe short term, given TELECO's current capabilities. Compared to
the previous phase, they believed that TELECO had not developed sufficient credibility
beyond the telecom market, which madeit even harderto compete in application markets:

We were developing awhole layerinthe stack because we thought that was what our
customer needs. But where our reputation is, and where our core is, is on the lower
layer [connectivity]. It was also hard for us to target both mobile operators and end
users and make end-to-end use cases that serve every geography and every need.
(Head of 10T,2018)

Through our analysis of the three phases above, we have shown how the different
frames for an emergent ecosystem and underlying managerial assumptions influenced

TELECO's strategic decisions regarding the platform’s scope. Inthe nexttheme, we present a
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detailed analysis of why the cognitive frames shifted and the deviations and tensions that
triggeredthosechanges.
Theme 3: Frame-shifting deviations

Our third theme focuses on the drivers of shifts in the cognitive frames that led to
changes inplatform scope strategies. We found that when managers’ assumptions deviated
from internal (i.e., firm-level) and external (i.e., ecosystem-level) developments in different
phasesof the ecosystem’s evolution, managers dealt with uncertainties by prioritizing one of
the two competing sets of assumptions (see Table 4). Such frame-shifting deviations were
triggered by managers’' reassessments of their assumptions about (a) TELECO’s role inthe
ecosystemvis-a-vis other ecosystem players(i.e.,ecosystem deviations),and (b) TELECO's
capabilities vis-a-vis the company’s actual performance (i.e.,capability deviations) and by (c)
organizationaltensionsthatthesereassessments brought about.

— InsertTable4abouthere —

Positive frame-shifting deviations: The faltering of continuity frame and the rise of
dominance frame. Internal and external developments in this phase inflated managers’
expectations about growth opportunities, which made them overconfident in their ability to
shapethe ecosystem andbecomeadominantplayer.

Ecosystem deviations. The technological and market developments of the loT
ecosystem from 2011 to 2013 were slow, as evidenced by the low number of loT-related

patents and scantnews coverage duringthis period (see Appendix Figures A6 & A7). Atthat
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time, the most active and salient players in the ecosystem were mobile operators and startup
firms. However, by 2015, loT was attracting significant news coverage and had become a hot
new industry trend. Bythe end of 2015, the number of connected machines and devices had
reached close to 15 billion globally (having doubled since 2011), leading to increased
adoption of the loT in various sectors (IDC,2016) . Moreover, starting in 2015, large ICT and
cloud computing firms such as Google, Microsoft, IBM, and Amazon began entering the
emerging loT ecosystem by introducing theirown loT platforms (Table A1 in the Appendix
lists entry dates forthese firms). Many large non-ICT firms such as GE, Siemens,and ABB also
began to explore how loT applications could be leveraged in their sectors. Such
developments represented a deviation from TELECO managers’ initial assumptions about
the similarity between loT and the telecommunications ecosystem that had led them to
expect amoderate growth opportunity.

The loT marketis so large and stillemerging. Analystscouldn'tagreeonhow largeitis,
since definitions can vary quite widely. Our strategic analysis shows global loT
spending estimates range anywhere from 300 to 2,900 billion USD. Having said that,
the industry is moving up the stack very quickly with platforms becoming the next
battlefield. (Internaldocument,2015)

At the same time, and despite increased overall enthusiasm about the loT space,
mobile operators in 2015 maintained their passive stance toward the loT ecosystem; they
were slow to progress and did not “take an active part in developing solutions beyond
connectivity” (Internal document, 2014). This perceived inertia in operators’ actions also

deviated from TELECO managers’ initial assumptions about the central role that they
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expected mobile operators to havein the loT ecosystem. The entry of multiple new actors
together was interpreted as lending credence to the argument that the loT business
opportunity was large and real, fueling over-confidence among TELECO managers. This,
paired with the mobile operators’ lack of assertiveness, convinced managers that TELECO
shouldand could assume abroader,dominantrole.

Capability deviations. By the end of 2014, TELECO's DCP platform was being used by
20 major mobile operators worldwide and was managing approximately 8 million connected
devices (Internal document, 2014). The firm’s progress and performance were considered
remarkable, given the early stage of the loT ecosystem (M2M Now, 2013), far exceeding
managers’ initial expectations. These developments were interpreted as positive signals
supporting an increase in IoT investments. Moreover, TELECO’s engagements with
end-users and partners outside the telecommunications industry (i.e., utilities, automakers,
and city councils) to develop loT applications had resulted in successful proofs of concept
(Internal document, 2015). Such successes, combined with their expertise in 5G technology
and global footprint, led to managers’ over-confidencein TELECO’s capabilities, fostering the
beliefthatthefirmhadthecritical capabilitiestobeacentral playerinthe ecosystem:

We've been doing it for many years, long before the term loT became super-hot in the
last 18 months. We've led the market with our [oT connectivity platform, and it has
become an industry-leading product in that space ... We have created an efficient
go-to-market organization based on 10 regions. Backed by our collective global
knowledge, our regional competence and close customer relationships provide a
solid foundation forprofitable growthinthisspace. (Marketingdirector,2016).
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Organizational tensions. Around 2015, strategic conversationsat TELECO startedto
reflect dissatisfaction with a perceived lack of ambition for leadership in emergent digital
areas. The CEO warned: “We have been the leader for 137 years, andthe only thing | know is that
will not help for the next 137.” (Internal document, 2014). Similarly, a group of middle
managers challenged the dominant focus on sustaining position in core business. In an
influential internal memo titled “Old Is Not Enough” (Internal document, 2015), they argued
that to sustain its proud history of leadership TELECO needed to embrace digital
transformation; they aligned their framing with the CEQ’s vision of “Networked Society”
(Internal document, 2014), which encouraged diversificationinto sectors where connectivity
technology would matter. These calls for exploring emergent opportunities contrasted with
views to prioritize product innovation for core customers and were not shared across
TELECO, but nonetheless contributed to the interpretative process leading to shaping
posture and broader scope strategy.

Overall, the rapid adoption of loT, the entry of actors from outside the
telecommunications industry, and the firm’s success in building a critical installed base and
collaborating with end users deviated from managers' initial assumptions. These positive
deviations, coupled with framing of digital technologies as opportunities for sustaining
historical leadership, triggered over-confidence that helped overcome latent tensions and

amplify managers’ ambitions to become a dominant playerin the ecosystem. As a result, the
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continuity frame was replaced by a dominance frame, which led to changes in TELECO's
platform scope strategies.

Negative frame-shifting deviations: The faltering of dominance frame and the rise of
sub-dominance frame. Our analysis reveals that the dominance frame started to falter in
2018 due to deviations between managers’ assumptions and internal and external
developments that unfolded in the later stage of the ecosystem’s evolution (see Table 4).
These negative frame-shifting deviations exposed managers to tensions between the legacy
ecosystem and the new ecosystem, shaking managers’' confidence and prompting themto
adjusttheirassumptions.

Ecosystem deviations. In contrast with the early second phase (2016-2017), loT
technologies had begun to mature and diffuse in 2018, as evidenced by the increased
number of loT-related patents during this period (see Appendix Figure A7). As this second
phase unfolded, the loT ecosystem became “a hotbed of competitive activity” among loT
platform providers (IDC,2018), as large ICT firms were increasingly gaining market share ata
rapid pace. Microsoft, forinstance, expandedits loT activities in the service and application
layers by making an additional S5billioninvestment (IDC, 2018). By 2018, Amazon, Microsoft,
and Google together had become major players in the loT application and service
management layers, with nearly 80% market share (see Appendix Figure A8). Aggressive
growth of these competingplatforms challenged managers' assumptions,underminingtheir

confidence in TELECO's ability to decisively shape the loT ecosystem. The growing market
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reach and influence of large, resource-rich players made the risks of direct competition, and

the advantages of collaboration (i.e., coopetition), evident. This harsh new reality altered the

previous assumptions heldby TELECO managers about the malleability of the ecosystem:

We thought that we can build our own [loT] application and ecosystem, and

compete

with the likes of AWS, IBM. Now | don't think we can build the ecosystem and

application by ourselves, because simply we don't know. Let's say we
applicationoruse case. Who wouldcometo us? Imean we are not necessari
for a player having the domain competences [as an application provider
manager,2018)

have an
yknown

. (Senior

In addition,many mobile operatorsin 2018 had finally startedtoinclude loT as part of

their strategic agendas and thus sought to play more prominent roles as loT solution

providers for enterprise customers (GSMA, 2018). Mobile operators had begun to ramp up

theirinvestmentsto proactively engageinloT activities, instead of being content with merely

providing connectivity. This new approach was clearly in conflict with TELECO’s own

ambitions to play a central role in the full loT stack, as doing so would inevitably create

tensions between TELECO and actors in its legacy ecosystem, threatening the firm'’s core

businesses:

We can’t goto mobile operators and say, “We give you[loT] business. Take it

orleave

it,” because then they will say, “If you are competing with us in l1oT, then we will buy

fewerradio base stations fromyou.” (Senior manager,2018)

Eventually,increased domination of large ICT ecosystem actors and the involvement

of mobile operators in loT challenged TELECO's initial assumptions about the viability of

pursuing opportunities beyond the telecommunications market. They also
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managers’ confidence in the firm’s ability to shape the ecosystem and its ambitions to
become a dominant player in the ecosystem, even in areas where they had enjoyed early
successes.

Capability deviations. In addition to an increasingly competitive landscape, the
outcomes of TELECO's expansive strategy had, by mid-2018, fallen significantly short of
managers’ predictions. They had come to realize that building a vast loT application
ecosystem forall industries was simply “one of the capability gaps that TELECO couldn'tfill”
(Ecosystem manager, 2018). Managers increasingly doubted the firm’s ability to compete
with increasingly dominant platforms such as AWS and Microsoft. TELECO had invested
large sums of money to create a dedicated business unit and recruit industry experts based
on the conviction that the firm would be able to resolve any capability gap. Yet, they
discovered that building the necessary expertise was more complicated and much more
expensive than they had anticipated. Indeed, failures undermined managers’ confidence in
thefirm's capacityto providetherequired capability inthe application layer:

We have invested time, effort, and resources into a range of platform functions and
selected use, but have struggled to get our offerings to scale in an economically
sustainable way. This has led to multiple small and scattered successes, but no big
breakthroughs that will grow fast enough to become a major business for TELECO.
(Head of emerging business,2018)

Organizational tensions. TELECQO's investments and incursions into multiple areas
weakened its cash position (Internal document, 2018), which fueled growing skepticism

toward ambitious pursuits of new digital opportunities far from the firm’'s core. In 2018, the
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new CEO bluntly articulated the tensions between proponents advocating dominanceinthe
emerging ecosystem and those supporting a more responsive and adaptive approach: “We
have to accept some mistakes [...] we cannot afford to be arrogant — a criticism I've heard from
customers. Instead, we must be humble and listen to our customers.” (CEO internal
communication, 2018). The new CEO issued a corporate mandate to be “selective and
disciplined” in exploring emerging businesses (CEO, 2018). As a result, there was a
misalignment between the loT unit, which followed an expansive platform strategy, and the
firm's new profitability-first corporate strategy. These emerging tensions, constraints and
investment guardrails collectively tempered confidence in transformational loT growth and
shiftedinterpretationstoward more selective opportunities.

The growing dominance of larger ecosystem actors, potential conflicts and
contestations with actors from the legacy ecosystem, and discrepancies between
expectations and actual performance began to challenge managers’ assumptions. The
tensions between the new strategic mandate for achieving growth with disciplined
adaptation to core customers and the ambitious shaping of markets pursued by the
company inloT, further compounded the negative deviations, undermining the confidencein
the firm’s ability to become a dominant player in the ecosystem. Hence, pressures to adapt
once again to ecosystem changes prevailed over managers’ ambitions to shape the nascent
ecosystem. The dominance frame faltered and was replaced by a sub-dominance frame,

resulting ina calibrationof TELECO’s platform scope.
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Process Model of Framesfor Platform StrategiesinaNascent Ecosystem

Based on our findings, we propose a model (see Figure 4) of why and how cognitive
frames change and guide the platform scope strategies of anincumbent firm as it transitions
from a traditional business model to a platform model. In our setting, these shifts manifestas
temporary states of over- or under-confidence that reorient frames toward shaping or
adapting,respectively.

—InsertFigure4 abouthere—
Navigating interrelated uncertainties and shifting managerial attitudes

Our model highlights how the partial endogeneity of the change trajectory—linked to
the success of platform strategies—influences contrasting managerial attitudes toward
uncertainty. A set of dynamics leads managers to perceive uncertainty as an opportunity,
prompting proactive attempts to shape the environment; the other orientation frames
uncertainty as a constraint, prompting internal adaptation. As uncertainty in nascent
ecosystems persists, managers shift between these contrasting attitudes and adopt
different approachestocompeting mandates and opportunities.

Ourmodel predictsthat as managers encounter major deviations—defined as events
that diverge significantly from prior managerial expectations regarding ecosystem
developments and internal capabilities—they assess the ecosystem’s future in different
lights. Crucially, these shifts do not necessarily reflect a more accurate or realistic appraisal

of capabilities, since unexpected outcomes often intensify biases rather than reduce them
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(Fasolo, Heard,&Scopelliti, 2024 ), leading managers to disproportionately overestimate or
discount their firm's strengths and weaknesses. These deviations in outcomes prompt

managers to move between states of over-confidence and under-confidence, corresponding
towhetherthey orient themselvestoward shaping oradapting, respectively.

Shifting cognitive framesin an emerging ecosystem

Inlinewith prior research,our modelunderscoresthat managers'strategiesintheface
of uncertainty are driven by their cognitive frames. However, rather than conceptualizing
cognitive frames as interpretations of exogenous factors, we argue that incumbent
managers' cognitive framesintegrate assumptions about both exogenous changes and the
roletheir platformfirm'’s capabilities play inthis emergentlandscape.

Early on, managers tend to anchor theirthinking in a continuity frame, assuming that
established industry structures will persist and that their role is primarily one of incremental
adaptation. Under uncertainty, managers rely on familiar environments and previous
experiences (Gavetti et al.,, 2005; Kahneman et al.,, 1982) as the basis for strategic
assumptions and directions (Eggers & Kaplan, 2009; Helfat & Peteraf, 2015). However, as
the ecosystem evolves, managers develop competing cognitive frames that shape their
decision making.

Thedominanceframerests ontheassumptionthattheecosystemwill differfromthe
legacy industry, thus with the firm’s established capabilities playing a pivotal role in shaping

its trajectory. Managers who adopt this frame see the ecosystem as a landscape where the
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firm's unique capabilities can manifest in multiple ways across various technological layers,
allowing the firm to lead and shape. This perspective anticipates transformative growth
opportunitiesand assumesthat the firm will continue toplay a crucial role in definingindustry
structuresacross customersegments.

By contrast,the sub-dominance frameis grounded inthe belief thatthe ecosystem will
be shaped by multiple,powerful actors ratherthantheincumbent firm. Managers who adopt
this frame assume that the firm'’s capabilities will remain relevant, but that the firm will not
play a central role, prompting them to focus on selective engagement and strategic
alignment with dominant ecosystem actors. The firm’s role is primarily to enable others to
innovate by offering core functionalities aligned with the firm’'s capabilities. Growth
opportunities exist, but are limited to fulfilling the emerging demands of dominant
ecosystem actors. Here, the assumption is not about omnipresence, but about optimized
relevance that recognizes areas in which the firm can add distinct value (Grégoire et al.,
2010) . Thus, our model suggests that the salience of the dominance versus sub-dominance
cognitive frames is not driven by rational interpretations of available information; rather, it
reflects managers’shifting attitudestoward uncertainty.

The cognitive underpinnings of dynamic platform scope strategy

Our model shows that platform scope strategies do not solely reflect rational

cost-benefit analysis, but are shaped by shifting managerial beliefs and assumptions about

the emerging ecosystem and the firm's role within it. These shifts reflect boundedly rational
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cognitive processes that respond to deviations between managerial assumptions and both
external (ecosystem) and internal (capability) developments. However, we also show that
interpretations of such deviations are organizationally embedded. Our evidence suggests
that managers intentionally navigate latent tensions (Smith&Lewis, 2011) and draw on
deeply entrenched organizational beliefs to construct cognitive frames that inform platform

strategies.
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DISCUSSION AND CONTRIBUTIONS

In our longitudinal study, we have addressed the question of how cognitive frames
influence incumbent firms’ platform scope strategies by unpacking ecosystem dynamics
that lead to shifts in frames and temporary constructed realities that inform platform
strategies. Ourmain contributionliesinadvancinga cognitive perspective on platform scope
strategies, offering theoretical insights into cognitive framesin ecosystems and incumbent
platformtransitionsinthefaceof interwoven uncertainties.
Advancing aCognitive Perspective of Platform Strategies

Although scopeis a critical dimension of platform strategies, drivers and implications
of managers’ decisions about scope remain ambiguous, and the underlying motivations for
adopting particular platform strategies are not fully understood (Rietveld&Schilling, 2021).
We have addressed calls for research in this area by focusing on how managerial cognition
shapes scope strategies in nascent platform ecosystems, moving beyond analytical and
rational cost-value trade-offs (Hagiu, 2014; Huber et al.,2017; Seamans&Zhu, 2017) orthe
realized dominance and size of a platform (Rietveld et al., 2020) . Specifically, we have
shown that scope strategies shiftin responseto changes in cognitive frames of dominance
and sub-dominance reflecting how managers envision their firm’s emerging position and
influence, which inturnguides the adoption of broad versus narrow scope. This perspective
highlightstherole of temporary constructed realities as key drivers of scope strategy beyond

afirm’s current platform position.
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Beyond the choice of scope, our theorization has broader implications for platform
strategy research. While prior work has examined how end users and complementors
respond to uncertainties (Subramanianetal.,2011; Toh&Agarwal,2023), less attention has
been given to the cognitive processes of managers who develop platform strategies. Our
research suggests that under uncertainty, platform strategies are primarily shaped by
managerial cognition, which does not necessarily follow a rational cost-benefit analysis.
Instead, these strategies are influenced by shifting attitudes of managers that can drive
platform firms toward either shaping aggressively or more cautious, adaptive approaches. A
firm's subsequent strategic posture determines a platform’s intended position within the
nascent ecosystem and whether it pursues a winner takes all, get-big-fast approach or a
symbiotic,niche-focused strategy.

Reconceptualizing Cognitive Framesin NascentEcosystems

Our research advances scholars’ understanding of cognitive frames in important
ways. First, we not only highlight how shaping and adapting postures reflect managers’
assumptions and beliefs about a platform ecosystem and its evolution, but we also address
calls fordeeperinquiry into how and why these postures shift over time (Rindova & Courtney,
2020). Ratherthan considering organizationstoassumeacontinuous or consistent strategic
posture, we have shown that organizations oscillate betweenthese postures as managerial
attitudes under uncertainty change. Prior research emphasizes that cognitive frames are

shaped by political, social, or organizational dynamics, including contestation across groups
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and institutional interests (Kaplan, 2008; Ellis et al., 2025) , and that they guide strategic
interpretation and search under complexity (Gavetti et al., 2005; Gavetti & Levinthal, 2000) .
We have extended this view by showing how changes in confidence—triggered by the
juxtaposition of the realities of a rapidly-evolving ecosystem against managers’ prior
assumptions—reshape managers’ attitudes toward uncertainty. This enables us to advance
discussions on the dynamic nature of cognitive frames (Raffaelli et al., 2019), which often
attribute frame shifts to external pressures (Raffaelli et al., 2019), resolutions of framing
contests (Cornelissen&Werner, 2014; Kaplan, 2008), and capability-driven adjustments
based on past strategic decisions and rational assessments of competencies
(Eggers&Kaplan, 2013) . Instead, we highlight that subjectively inflected interpretations of
uncertainty can explain frame dynamics. These do not simply result from analytical
performance-driven assessments or upgraded assumptions based on new knowledge, but
areshaped by behavioral elements such as managers’ over- orunder-confidence intheir firm’
s capacityto addressan ecosystem’s changing needs (Hodgkinson&Healey,2011).

Whereas scholars typically consider framesto be cognitive representations that help
managers interpret and make sense of exogenous uncertainties (Tripsas & Gavetti, 2000;
Weick, 1995) , we have shown that they also incorporate endogenous thinking, as managers
perceive opportunities to actively steer ecosystem development to their advantage. This
insight advances research onthe cognitive aspects of ecosystem strategies by emphasizing

the interactionist nature of assumptions and beliefs about the future. Our perspective on
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shaping and adaptation highlightsthat cognitive frames are not merely responsesto external
uncertainty, but also instruments through which managers attempt to influence how the
ecosystemunfolds.

Incumbents’ Platform Transitions

Our study contributes to research on incumbents’ platform transitions by
demonstrating thatincumbent firms navigating nascent ecosystems face not only external
uncertainty, but also internal uncertainty about their own organizational transformations.
Unlike prior research, in which scholars have assumed that incumbents’ decisions are
shaped primarily by external uncertainty and rational capability assessments (Danneels,
2011; Van Dyck et al., 2024), our findings reveal that internal uncertainty—specifically, how
managers interpret their firm's role and capabilities in the evolving ecosystem—plays an
equally central role in strategic choices. Rather than viewing a platform transition as a
rational response to advance organizational goals (Ansari et al., 2016; Snihur et al., 2018),
we contendthat managerial attitudes toward uncertainty influence theirassessments of firm
capabilities, affecting whetherthey emphasize shaping oradaptation strategies.

Our work resonates with recent research that identifies platform transitions as
subjective processes (Vuori&Tushman, 2024) while moving beyond analyzing cognitive
reactions to past events. We have conceptualized shifting attitudes—both positive and
negative—as primary influences on how managers envision the future and navigate

uncertainty. Our work also builds on recent findings that platform transitions are driven by
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assumptions and beliefs about an ecosystem’s future (Khanagha et al.,2018; Van Dyck et al.,
2024) by exploring changes in these assumptions and beliefs. By viewing over- and
under-confidence and the resulting organizational tensions as triggers influencing shifts in
firms’ strategic postures in uncertain environments, we have provided a forward-looking
perspective on the formulation and evolution of incumbents’ platform strategies.
Specifically, we have illustrated how cognitive frames can be both inhibiting—leading to
risk-averse behaviors that discourage aggressive “get big fast” strategies—and catalytic—
fostering bold initiatives aimed at shaping the ecosystem and achieving dominance across
complementary platformlayers.
Managerial Implications

Our findings have important implications for managers. The success of platform
firms inthe economy and the lure of network effects and “winner takes most” outcomes are
powerful incentives that can fuel the expectations of many “wannabe” firms in emerging
platform spaces. In practice, creating a platform is not extremely difficult, but selecting the
right platform scope and finding a defensible positioning within an emergent ecosystem is.
Managers considering a platform play should keep in mind that platform emergence is
fraught with uncertainty, and that when making strategic decisions, it is crucial to integrate
new information and adapt to maintain a strategic advantage. This inherently requires quick
and decisive actions rather than passive responses. Managers should gather information,

prepare backup plans, and act decisively in critical moments to revise their strategies
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effectively. For firms strategizing in a nascent ecosystem, it is essential to not only adapt to
new environments, but also identify opportunities to actively shape them. As platform
landscapes are more complex and diverse than most traditional industries, firms must build
scenarios that consider the entry of different players from adjacent (and even distant)
markets and simulate how the entry of such players would change their strategic decisions.
Lastly, itis importantto rememberthatintegrating the perspectives of internal organizational
dynamics with external market conditions as a platform evolves is the key to defining its
proper scope and positioning within emerging ecosystems.
Boundary Conditions, Limitations, and Future Research

Ourprocess model likelyisbounded by ourresearch setting: an established firm with a
strong record in a general-purpose technology (Gambardella&McGahan, 2010) . The model
may be primarily applicable to nascent ecosystems with layered, modular architectures
(Springer et al., 2025; Yoo et al., 2010), in which competition between platforms occurs
acrossdifferenttechnological layers. Within these boundary conditions, our process model
likely applies to many different contexts. Indeed, other case studies seem to validate our
model. Forexample, GEfirstexpanded its digital platformbroadly but laternarrowed its focus
to afew specific industrial uses (Cusumano etal.,2020). However, the sequence of cognitive
frames and scope strategies may not be uniform across contexts. Sponsors often progress
from continuity to sub-dominance and eventually to dominance. When market traction is

achieved quickly, early success can induce overconfidence and an expansive shaping

48



postureleading sponsors toadoptthedominance framedirectly and maintainit ratherthan
reverting to sub-dominance. Sponsors may also invoke the dominance frame when
confronting de alio entrants with established platform models (Reischauer et al., 2025),
positioning themselves as credible challengers to shape ecosystem expectations. We
conducted our research in a business-to-business environment where dependencies on
powerful complementors are strong and influence a sponsor’s strategies. In future research,
scholars may explore platform strategies in contexts that provide more latitude to shape the
environmentwithout creatingtensions withlegacy partners and complementors.

By focusing on platform scope strategy, we have respondedto callsto furtherexplore
this topic and, more generally, the fundamental strategic issue of scope. In future research, it
may be fruitful to study other platform strategies (e.g., governance) to investigate whether
the shifts we identified in managers’ cognitive frames and platform strategies are
generalizable. Our findings constitute a first step in explicating the dynamics whereby
cognitive frames influence a firm's response to rapid changes in the environment. In future
empirical work, researchers could explore the cognitive abilities of incumbents’ top
managementteams which enablethemtoadopt different cognitiveframes overtime (Helfat
& Peteraf, 2015; Putra et al., 2024) . Lastly, while our case focuses on an incumbent firm's
efforts to advance a proprietary platform, incumbents may also establish open platforms,
where the potential for any single sponsorto achieve dominance or sub-dominanceis more

limited. In these settings, firms often rely on more subtle mechanisms to pursue their
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strategic objectives while shaping the broader ecosystem to reflect their unique capabilities
and sources of competitive advantage. These dynamics highlight the need for further

researchintohowincumbents navigate and strategically leverage platformopenness.
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Figure 1: TELECO's platform scope (2011-2020)
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Figure 2: Assumptions of a linear loT ecosystem structure (Source: Internal document, 2013)
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PLATFORM SCOPE STRATEGY
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TABLES

Table 1;:Data sources

Datasources

Details Useintheanalysis

Semi-structured
interviews and
workshops

37 semi-structured interviewswith 35 Gaininginsightson managers’interpretations of

seniorand middle-levelmanagers ecosystemdynamics,opinionsabout TELECO'sloT
involvedin TELECO’s loT platform strategy, and therationale behindthe emergence of
initiatives astrategy

5focus group workshopsbetween2018 Presenting the preliminary findings fortriangulation
and 2019 purposesand verifying the validity of our
interpretations

Fieldobservations

18 monthsof observations atthefirm’s Providing anin-depthunderstanding of theinternal
headquarters, five days aweekduring strategy development processwithin TELECO and
standard work hours the organizational context

117 files of field notes from |dentifying tensions and strategic dilemmas faced by
observations ofinternalmeetingsand managerswhenimplementing strategy
presentations

Internal archives

335 files ofinternal documents Providing adetaileddescription of the loT platform
including presentations,productand  strategy,including the platform’s technical design,
marketing guidelines,annualreports, andthepartnership/ecosystem strategy,and how
and project plans these evolved overtime

44video recordings of seniormanagers’ Gaining anunderstanding of theunderlying
internal presentationsand motivationbehind particular strategiesandrelated
discussionsaboutloT strategy strategic assumptions heldby the managers
ranging from4to 90 minutes

54instancesof managers’commentsin , _
Capturingtheissues and concerns of managersfrom

different organizational unitsinvolvedinTELECO's
loT strategy

aninternalonline strategy forumand
internal social media platform about
loT

Published reports,
articles,and
commentaries

51 analystreportsontheconsequences Acquiringanadditional understanding of the context
of loT forthetelecomindustryand and securinganoutsider's view of the evolution of
specificreportson TELECO’s loT TELECO's strategyinloT;triangulating
strategy,accessedviaGooglesearch observationsandfacts
and TELECO'sinternal database
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77files of articlesand commentaries
published on industry newswebsites
suchastelecoms.com,
iotrevolution.com,and onlineblogs
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Table2: TELECO's platform scope(2011-2020)

Platformscope  Technology feature(s)

Target market(s)

lllustrative quotes

Development of a specific

Narrow scope technical layer(i.e.,
connectivitylayer)inline

(2011-2015) withthe firm’'slegacy
technical capabilities

Targetingexisting
customers (i.e.,mobile
operators) and leveraging
partnersfromthelegacy

ecosystem

TELECOis aleadingnetwork equipmentproviderwith alot of connectivity know-howand
experience. The combinationwouldtherefore facilitate the global extension of
machine-to-machine (M2M) applications. (Internaldocument,2012)

The DCPisaplatform offeredto[mobile] operatorsfor B2B wholesale business
developmentof M2M. (Internal document,2011).

Ourwantedposition: TELECO connectivity platform perceivedastheleading

machine-to-machine connectivity management platformby2020. (Internal document,
2014)

Development of multiple

technical layers (i.e.,
Broadscope full-stack platform)
(2015-2018) extending beyond the firm's

technical capabilities

Expandingthetarget
market (i.e., cities,
manufacturing,
automotive)and
ecosystem of
complementors(i.e.,
application providers)

Ourfocusistoexpand the platform furtherwith extended connectivity
management&aggregation, network near functionality,and differentiating technology
supporting our prioritized verticals. (Internaldocument, 2017).

We aretargeting vertical markets such as the utility market, automotive, intelligent
transportsystems, maritime, and public safetymarkets. We will explore and expand with
selected solutionsacrossindustries. (Internaldocument,2017).

loT-Aplatform sits at the heartof ourend-to-end (E2E) loT offerings and isthe hub for
innovation, ecosystemcollaboration,and partnerships. Weonboard devices and apps
ontoourplatformand are anatural link between mobile operators andindustries. (Internal
document,2018)

Calibrated scope Development of selective

Refocusingon aselected »

The coreof TELECO'sloT-Ais connectivityand device management—two closelyrelated
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(2018-2020) technical layers (i.e., targetmarketandaligning corefunctions ofanyloT system. These are complexcomponentsthathavealarge

connectivitylayerand with powerfulactors(i.e,  impactonfunctionality, security,and ease of deployment, where, as experts onnetworks

devicemanagementlayer) largelCT firms) and connectivity, wecan provide the greatestvaluetoenterprises thananyone elsein the

thatbetter correspondtothe loT ecosystem. (Internaldocument,2019)

firm’'scurrenttechnical N N , , ,

capabilities » TELECOIloT platformtakesanon-competitive positionwith the other players, likedevice
makers, cloud providers,and systemsintegratorsintheloT field. Oursolutions are
complementarytotheirofferings. (Head of 10T,2018)

» Mobileoperatorswill stillbeimportantinloT. We nheedtoeducatethe operatorsonhowto
sellloTtoenterprises. Wealso need to make enterprisesaware of the capabilitiesthatloT
canbring,the capabilitiesthat mobile operators&TELECO can bring through loT.
(Platform manager,2019)

Table 3: TELECO managers' cognitive frames (2011-2020)
Framesfor Assumptionsabout
emerging lllustrative evidence

ecosystem Ecosystemstructure  Growthopportunities  Capabilityfithess

 Frombeingthe owner of the service and customer relation, operators will be a

Thestructure oftheloT partofthe end solution, and the customer relationship is many times moved
ecosystem ((i.e.,actors o to aspecialized service provider bundling the connectivity with a device and
andtheir Incremental growth The (.:apab.lll’ues application,and selling thistotheend user.(Seniormanager,2013)
Continuity interdependencies)will 1, ortnitiesbased on reqm.red will F’e iy . .
(2011-2015) besimilartothe existing 4 emerging needsof c.onflstent withthe NeYV revenue opportunitiesare eme.zrglng form?b.lle ope.ratorstr.lroughthe
telecommunication existing core customers firm'slegacy delivery of M2M and consumer device connectivity services,which add
ecosystem capabilities value forenterprises and consumers. (Internaldocument,2011)

 Wemanageover950millionmobile subscribers,and we have the
competenceto build the bestinclass platform. (Internal document,2011)
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Framesfor
emerging
ecosystem

Assumptionsabout

Ecosystem structure

Growthopportunities

Capability fitness

lllustrative evidence

Firstandforemost, loT is thekeyforthe existing core business of the
TELECO. Connectivity is prerequisite forloT, you need to connect all different
devicesandloT willdrive a lotof connectivity. (Seniormanager,2015)

Dominance
(2015-2018)

The structureoftheloT
ecosystemismalleable
and will beradically
different fromthe
telecommunication
ecosystem

Transformative growth
opportunitiesacross
multiple types of

Head-start
capabilitiesto shape

customers (both existingthe ecosystem.

andnew customers)

Infact, theloT marketis solarge and still very nascent ... more value will be
created higher up the valuechain. ... The industryis moving up the stack very
quickly with platforms becoming the next battlefield. (Video presentation,
2016)

TELECO's mobility report forecasts more-than-tripling of thenumber of
loT connecteddevicesglobally fromunder 5billiontodayto16billionin
thenext Syears. Meanwhile, McKinseyconcludes thatloT hasapotential
globaleconomicimpactofuptoUSD 11 trillionby2025. (Internal
document,2017)

Wehavethe combination ofexpertise, services, software, and connectivity
infrastructure capabilities totransformIloT. We havethe breadth of
capabilities thatarerequiredto ensure that nothingisleftunaddressed.
(Head of digital services,2016)

Wearealeading softwareprovider and developeracross all areas of the
network, including 0SSand BSS—these capabilities we seeas beingkeyto
whatwill be needed to flexibly support the plethora of future (loT) use cases,
someof which we can onlyimagineright now. (CEO,2015)

Sub-dominance anincreasingly complex Highgrowth

(2018-2020)

ecosystemwill be

opportunitieswitha

Existingcapabilities '
are onlysufficientto

Themain challenge andrisk ofthe previous strategy were getting into
competition with the cloud platform players such as IBM Watson, Microsoft
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Framesfor Assumptionsabout

lllustrative evidence

emerging
ecosystem Ecosystemstructure  Growthopportunities

Capability fitness

dominated by large, narrower group of explorecertain Azure, AWS. (Seniormanager,2018)

resource-richICT firms customers(mostly opportunitiesinthe
existingcustomersand ecosystem

limited new customers)

 ThemarketforloT cellularconnectivityis around 50B SEK. So, the marketis
actually bigenough forus. If we can get 10—15% ofthe total market, thatis
already quite big. (Portfolio manager,2018)

 Weneed tofocus ourresources and beton the areas where we havea chance
towinandreach a global leading scale. Connectivityand device
management arethe areas that wewillfocuson.(Head of loT,2019)

' Previouslywetriedtoaddress someindustries thatwere way outof our
scopelikeagriculture, healthcare. 0T is very explorative and verynew area. |
think we putsomuch pressure ...tomake money ...inindustries thatweren't
ready for that. (Partnership manager,2018)

Table4:Drivers of changes ofthe cognitive frames

Driversofchanges

) Deviations
inframes

lllustrative evidence

Ecosystemdeviations '

New actorsoutsidethe legacy ecosystem
Positive deviations (bothstartupsandlarge firms) enterthe
(Continuityto nascent ecosystem

dominanceframe . :
) Existingcustomers adoptapassive stance |

towardthenascentecosystemanddo not
playacentralrole, asexpected

Theadoptionof connecteddevicesreached 15 billionin2015. Major players suchas|BM,
Microsoft,and Amazon havelaunched loT Platforms. (Internaldocument,2015)

loTis acompletelynewtypeofbusinessformobile operatorsand mostofthemmdonot havea
clearstrategy. (Engagementmanager,2016)

Engagement with end-users from non-telcoindustries suchasutilities, public safety,and
transportationtoexploreloT. (Internaldocument,2016)

TELECO arguingthatthey areinabetter positionthan (mobile) operators to deliver global
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Driversofchanges

] Deviations lllustrative evidence
inframes
capability and orchestrate partnerrelationships,byleading the charge. (Heavyreading,2016)
Capability deviations Platform subscriptions fromtwenty mobileoperators globallywith eightmillion connected

Successinbuildingacritical installed base
inashort period

Successincollaboratingwith new
ecosystem playersto developnew value
propositions leadtoover-confidence

Organizationaltensions

Strong organizational pressureto expand
beyond corebusineses

devicesmanaged. (Internal document,2014)

Thepartnership with the Bridge Alliance (a consortium of mobile operators) to deploy the TELECO
device connectivityplatformis a critical milestone to make the adoptionof cellular servicesinloT
economicallyviable. (Seniormanager,2015)

Successful collaborationindeveloping new loT applications withnon-telco partners suchas
Maersk, Volvo,and Landis+Gyr. (Internal document,2015)

Oneofthe things thatveryimportantis our go-to-market partners. [For example,Jthe agriculture use
caseactuallyshowcases of our strategy execution where our partners who happen to build an
agricultural solution utilized our assets. They used our connectivity and our device management
[platform], and now even analytics monetizationto build an application. (Seniorsales manager,
2017)

Looking forward TELCO will stand fortransformation of any industry — from operators and
mediacompaniestoindustryleadersandtodisruptive innovators —all wanting to capturethe
fullbenefits of ICT inthe Networked Society (Internal document,2014).

Digitizationand loTishappening now|[..]. Forus, thismeans that we needtoactnow to notmiss
outonthe opportunity (Internal document,2014)

TELECO s on atransformation journey. Today, 66 percentof our business comes from software
and services;justyears ago the majoritywas hardware. [..]. Now, with industries and evenwhole
societies being disrupted by mobility, broadband and cloud, we need to accelerate our own
transformation. (CEO,2016)
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Driversofchanges
inframes

Deviations

lllustrative evidence

Negative deviations

(Dominance to
sub-dominance
frame)

Ecosystemdeviations »

Large ecosystemactorsincreasetheir '
dominanceinsometechnologicallayers

Existingcustomers increase theirambitions
andinvolvementinthe nascent ecosystem,,
leading to potentialtensions

Large ICT firmsincreasinglygained marketshare at arapid pace.(IDC,2018)

IBM, Microsoft, AWS, Googleand PTC have announced serious investments to promote theirloT
platform offerings ... We need to engage with them and find ways to work with them becausethey're
sobiginIT, that’s anecessity. (Head of ecosystem,2019)

Mobile operators areand will remain central playersintheloT ecosystem. Theywant toincrease
their relevance and opennew value-creation opportunities. They willthereforeremainimportant
customersandpartners tous. (Head of loT,2019)

We willnot sell directlyto enterprises. Itis nevera good idea to compete withourowncustomers.
We will leverage ourstrong mobile operators’relationships.(CEO,2018)

Capability deviations

Outcomes of the platformscope strategy
fall short of expectations

Exposureofcapability gapsthat cannotbe
filledeasily by thefirmleadto
under-confidence

To builduse cases, youneedto have thedomainknowledge. |don’tthink we can buildthe use cases
byourselves, because simplywe dont know[how]. I mean weare notnecessarilyknownfor...
having the domain competences [as an application provider].(Seniormanager,2018)

We are a productcompany, notnecessarily as a physicalproduct. Then, we wanttohaveloT
as-a-service. [But]we arenotturninginto a service companylike Accentureand IBM. Wecan't do
that. (IoT technology manager,2018)

It was also forus totargetbothmobile operators and end users and make end-to-end use cases that
serveeverygeography and everyneed. (Head ofloT,2018).

I think we were primarily organizedinthe fashionthat it's better to deal witha fewmajor partners
ratherthan witha lot of smaller firms. Ecosystem building is probably one ofthe capability gaps that
wehave. (Ecosystemmanager,2018).

Organizationaltensions )

Corporate mandatetoregainprofitabilityand

We needto make surethatweinvesttheincreased (R&D) spending wisely in competitive products
and solutions, relevant to our customers (mobileoperators) (CEO,2017)
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Driversofchanges

i Deviations lllustrative evidence
inframes

discipline ' Profitable growthcreates astronger companybut also increases the value of the company

.. Junprofitable growth is value destructive. Therefore, weneedto look at disciplined, profitable
growth. (Head ofloT,2018)

 Weareprioritizing profitability overgrowth and continue to work on costand efficiencies across the
organization. We are scrutinizing all areas of ourperformance andlet’s be clear, we will fix this.
(CEO,2018)
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ONLINE APPENDIX

End
Mobile Provide cellular Customers
Operators (Mobile phone
users)
1333 1333 | 1333
Components/materials sales Product/ services sales Mobile Subscriptions

Figure A1: TELECO's legacy business model and ecosystem
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mplem?

Network Connectivity
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Devices
(Sensors, Machineries, Appliances, etc.)

Figure A2: loT Ecosystem layered architecture
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Narrow Scope
(2011-2015)

Broad Scope
(2015-2018)

Calibrated Scope
(2018—January 2020)

@ 2011 m——— 2012

\J
Launch of

connectivity

management
platform (limited

availability)

\ J
Initiation of

M2M/IoT
platform internal
development

Introduces the
connectivity
management platform
at a major exhibition

Partnership with SIM
cards manufacturer,
TELECO’s longstanding
partners v

A\

2013 =——— 2014

Y

2016 = 2(0]7 ——————— 2018 weeee—— 2019

2015
Partnership with a Introduces a full-
consortinm of v stack 1oT platform
mobile operators
Starts the

Initiates fechnology trials
program with various city
councils in *smart cities”
project

Initiates collaboration with
a major shipping
companies for "smart
logistics”

v

Initiates collaboration
with startups for
developing IoT use
cases for agriculture

development of a
full-stack platform

A J

Launches an IoT
Transformation
campaign to introduce
TELECO’s vision onIoT

{

Amarzon launches
AWS IoT platform.

Microsoft launches

Azmre

[oT platform

v

Initiates an IoT
patents consortium

4 countries

|

Introduces a set of

IoT industrial use

cases for multiple
industries

Figure A3: Timeline of TELECO's loT platform development
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Platform Scope Strategies

-

* Development of a specific M2M connectivity platform in line with
the TELECQO s capabilities.

*» Platform affered to [mobile] operators for B2B business
development of M2M (existing customers)

Narrow Platform Scope

~

AN oy
» Expanding the platform further with extended connectivity Incumbent’s
management & aggregation, network near functionality. latform scope
* Targeting vertical markets such as the utility market, automotive, Broad Platform Scope P . P
intelligent transport systems and expand across industries. strategies in a
nascent
ecosystem

* Refocusing the core platform functionality to conmectivity and
device management—iwo closely related core functions of any TeT
SVETEm.

» TELECQ IoT platform takes a non-competitive position with the
other plavers in the IoT field

Calibrated Platform
Scope

Cognitive Framesin Nascent Ecosystem

» Connectivity was seen as prerequisite for IoT, aligned with
TELECQ'’s core capability.

» Existing customers & partmers were expected to have similar vo
& position in the new ecosystem

» New revenue opportunities were emerging for mobile operators
from commectivity af ‘things’.

A4

v Mobile operators, as the owners of the comnectivity, were thought
to have a strong position to profit from the new [ToT] ecosystem.

NS

;- ™

High degree of similarity
between the new and the

le
legacy ecosvstem structure

e vy

. ™

Moderate growth
opportunities from emerging
needs of existing customers

Continuity
frame

AN vy

* Success in managing over 950 million mobile subscribers; henc
were expected to have all the competence to build the best-in-

class platform.
» Managers perceived TELECQ as a leading network equipment
provider with a lot of connectivity mow-how and experience.

4]

Consistency between
required capabilities and
existing capabilities

A4

with platforms becoming the next bartlefield.

in the loT ecosystem

» The IoT industry was expected to move up the stack very quickly

» Managers expected TELECQO s to be a central and leading plaver

(Y

Departure from the legacy
ecosvstem where TELECO

could be a central player

» Managers were optimistic with TELECO’'s market potential
bevond the existing customer

» TELECO s mobility report forecasts more-than-tripling of the
number af IoT connected devices globally.

Transformative growth
opportunities across multiple
types of customers (existing

and new)

Dominance
frame

|
)

» Managers perceived TELECQ's capabilities as keyvs to support
the plethora of future (IoT) use cases.

and use case development.

» Managers were confident in TELECO s ability in the application

Capabilities give the firm a
head start in shaping the
ecosysiem
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» Managers thought the risk of geifing info competition with the An increasingly complex
cloud platform players. ) s :

» Managers perceived the potential of market overlaps with their ecosystem will be dommnated

RIZErs p P ap
COPE CUSIOMETS by other actors

» Managers perceived IoT cellular conmeciivity market is still big
enough for TELECO. High growth opportunities ]

» Managers perceived the need to focus our resources and bet on with a narrower group of Sub-dominance
the areas where TELEC Qs have a chance fo reach a global customers frame
leading scale.

» Managers considered the complexity af targeting all layers and Existing capabilities are only
becoming the central players in the loT application ecosysiem sufficient to explore certain

» Managers believed that connectivily and device management are opportunities
the areas that TELECO can win

Drivers of Shiftsin Cognitive FramesinaNascentEcosystem

Ecosystem Deviations
. Pg'.l?a;ezz billton connected devicer adapted; big ICT players
damnch IoT platforms.
» Operators were constdered lack of a clear IoT strategy, despite
the potential role they could take "‘\ll

Capability deviations
v Managers perceived big success in getting platform subrcriptions o -
froms twenty mobile sperators plobally with eight meilfion cap abilities deviations
connected devicer managed.
» Managers perceived success in collaboration with ar Maerek, \\‘_ _/J
Volvo, and Landis™Gyr in developing IoT applications.

Positive ecosystem and

Organizational tensions

»  Managers perceived urpency fo act now 2o wot wiisr out on the
[digital] apportunity.

»  CEO conniclered the weed fo quickdy trangforms the firm fo
respond with mew market ahporfunitier.

Frame-shifting

dewviations

Ecosystem Deviations

. lfm;ﬂgfﬂféﬁfﬁ@ﬂrfﬁe seed to engage with the large ICT
players and find ways to work with ther.

» Managers perceived sucreassd ambition and involvement of the

excisting customers (mobile operators) . -\\

Capability deviations .
v Managers thought that the outromer of the platform reope Negaﬂve ecosystem and
strategy fall short of expectations. Cﬂpﬂbﬂiﬁ.&ﬁ deviations
» Manager perceived butlding ecorystems application was expensive

and difficed?,

Organizational tensions

v TELECO?T profitability shortfalls, which reset CEO'r
prioritier toward cash and marpin.

v CEQ% directions fo préoritize profitability over growth and
coufinge to work on cost and efficiencier across the

OFEANIZATON,

Figure A4: Data Structure
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Ensure integration with the Ensure interoperability

established platform and access to mobile
eCosystem operators
[Hﬂi - Access to platform’s
ecosystem
-~ —
om tors om tors
}./ Complemen Maobile Complemen
N (Applications) Operators (Device makers)
H"h_h _—
Established Cloud and Applications Ecosystem Established Chipset &
Sale of loT applications/ Maodule ecosystem
5S services
Figure A5: TELECO’s ecosystem-of-ecosystems approach (Source: Internal document, 2018)
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Figure A7: loT patent applications (2011-2019)

Figure A6: loT trend (2011-2019) (Source: ESPACENET)

(Source: Google Search trend and Nexis database)
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Table
ATl:
Timi
ng of
loT
platf
orm
launc
hes

other
majo

playe
rs

Players Platform Name LaunchDate
TELECO DCP February2011
AT&T M2M application platform January2012
IBM Bluemixplatform October2014
Huawei loM platform May 2015

GE Predix platform August 2015
Microsoft AzureloT September2015
Amazon AWS loT platform October2015
Google Weaveplatform October2015
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