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ARTICLE INFO ABSTRACT
Keywords: Scalability refers to the organizational capabilities required to facilitate a smoother and faster
Scalability scaling process. Although it is usually associated with new ventures, this study explores how

Firm growth
Process model
Nvidia

Single case study

established firms can also create conditions conducive to scalability. We address this question by
applying an inductive, narrative-based approach to a longitudinal, single-case study of Nvidia
Corporation, a company founded in 1993 that since 2006 has undergone a profound trans-
formation driven by the AI revolution. This case study draws on digital archives, including
objective accounting information on Nvidia and its direct competitors, extensive company re-
ports, pedagogical case studies, corporate biographies, and 464 min of recorded documentaries
and interviews featuring the company’s CEO. We use these sources to develop a multi-phase
theoretical model outlining how established organizations can foster scalability. The model en-
compasses value recognition driven by systemic industry transitions, organizational adaptability,
strategic renewal, and scalability, thus offering a structured framework for understanding how
incumbent firms can cultivate the necessary conditions for successful scaling.

1. Introduction

The capability of some firms to attain exponential growth, what is known as ‘scalability’, has attracted increasing attention among
academics, managers, and policymakers (Piaskowska et al., 2021; Reuber et al., 2021; Jansen et al., 2023). Scalability is now rec-
ognised as a defining trait of successful entrepreneurship (Sleuwaegen and Ramboer, 2020; Motley et al., 2023; Bohan et al., 2024),
with ample research having been published on scalability at start-up (Davidsson and Henrekson, 2002; Mason and Brown, 2013;
Rawhouser et al., 2022), scalable business models (Stampfl et al., 2013; Zhang et al., 2015; Sanasi, 2023), and how scaling firms
configure their activities (Piaskowska et al., 2021; Reuber et al., 2021).

However, the issue has been approached far less from the organizational and strategic perspective of mature firms, other than
isolated analyses from Penrosean growth theory (Penrose, 1959, 2009; Barney, 1991), the evolutionary lens (Nelson and Winter 1982;
Dosi and Nelson, 1994) and the attention-based view (Ocasio, 2011; Joseph and Wilson, 2018). Although a growing number of mature
firms have achieved hypergrowth, often driven by the network effects of digitalisation within a globalized world (Autor et al., 2020;
Jansen et al., 2023), the aforesaid studies have tended to address their growth and performance. A clear framework explaining how
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incumbent firms can develop the necessary scalability capabilities remains elusive (Giustiziero et al., 2023; Tidhar et al., 2024).

Ideally, start-ups identify an opportunity within a value system and strike while the iron is hot by equipping themselves with the
appropriate capabilities and business model for scalability (Snihur and Zott, 2020; Mihailova, 2023). In contrast, and as is the case with
many other organizational and strategic processes (Penrose, 1959, 2009), incumbent firms that were established before the advent of
the opportunities brought on by digital disruption bear little resemblance to start-ups in terms of their scalability pathways (Giustiziero
etal., 2023; Tidhar et al., 2024). They are rarely endowed with the necessary capabilities for such scalability (Piaskowska et al., 2021),
and tend to be constrained by their infrastructural, managerial, and strategic legacies. Jansen et al. (2023) classify incumbent firms
that achieve exponential growth as superstars, rather than scaleups, due to their rarity and the significant challenges they face
compared to start-ups. We therefore need to ask how incumbent firms can develop the right conditions to achieve scalability and,
hence, capitalize on high-growth opportunities.

The study presented in this paper investigates how this might be done. Our insights are derived from an in-depth, longitudinal case
study (Welch et al., 2020, 2022), employing a narrative-based methodology (Golden-Biddle and Locke, 2006; Rowlinson et al., 2014).
The focal case is Nvidia Corporation—a prime example of an incumbent that has successfully achieved scalability. Utilizing extensive
digital archives (Nix and Decker, 2023), our analysis incorporates financial and accounting data on Nvidia and its direct competitors
(Intel, AMD, and Broadcom),' comprehensive company reports, pedagogical case studies covering different stages of the company’s
evolution, two recent corporate biographies, 273 min of interviews with CEO Jensen Huang, and 191 min of documentary footage. The
insights from Nvidia’s experience are then integrated with existing theoretical literature (Jansen et al., 2023; Bohan et al., 2024;
Coviello et al., 2024) to develop a novel, multi-phase process model that outlines the steps that incumbent firms need to take in order to
establish scalability conditions. These encompass value recognition, organizational adaptability, and strategic renewal—each repre-
senting distinct, progressive phases on the path toward scalability.

This model has major potential to influence thinking and practice in terms of organizational regeneration and technological
adoption. We particularly observe how incumbent companies need to mimic the approach taken by start-ups, while simultaneously
drawing on their accumulated resources and experience.

This study responds to a number of calls, particularly the appeal by Coviello et al. (2024) for better managerial insight on how to
achieve scalability. The study also fills some of the gaps identified by Shepherd and Patzelt (2022) and Jansen et al. (2023) regarding
micro-level research into the behaviours and capabilities needed to facilitate organisational scalability. The study also aligns with the
calls by McKelvie and Wiklund (2010) for more research seeking to explain how scale is achieved (growth) rather than simply
quantifying the resulting growth, by Stampfl et al. (2013) for further research into the environmental conditions for strategic scal-
ability in an increasingly digital economy, and by Piaskowska et al. (2021) for studies on scalability in incumbent firms. What these
calls clearly suggest is that the generalization of scalability from its usual context of entrepreneurship (Shepherd and Patzelt, 2022) to
that of established organizations is an important issue that warrants in-depth analysis, which is precisely what this paper endeavours to
provide.

This paper is organized as follows (see Golden-Biddle and Locke, 2006). First, we introduce our research question. We then outline
the methodology employed in the case study of Nvidia, followed by a detailed description of the company’s background and key
organizational milestones in its achievement of scalability. We then present the theoretical model derived from this narrative-based
analysis. The paper concludes with a discussion of its theoretical and practical implications.

2. Background and research question

Digitalisation and machine learning are profoundly transforming business and industry by making scalability accessible to many
industries and business models that were previously considered unsuitable for scale-up (Jansen et al., 2023; Bohan et al., 2024).
Scalability can be defined as the capabilities that determine the extent to which a business may achieve its desired value creation and
capture targets as user/customer numbers increase and their needs change (Stampfl et al., 2013). For firms, scalability is no longer
merely an economic issue but has become a major strategic imperative (Jacobides et al., 2018). Together with supply-side economies
of scale and demand-side returns-to-scale, scaling-up also generates several value-adding attributes that companies can leverage for
competitive advantage (Van Alstyne et al., 2016; Kuratko et al., 2020; Jansen et al., 2023).

A distinction should be made between scalability, scaling, and scale-up. The concepts are all related, but carry different meaning
and measure. This study focuses on the former, Scalability, which is defined by Coviello et al. (2024, pp. 2) as “an organizational
capability developed by managing and achieving coherence among a firm’s technological architecture, organizational architecture,
and business model.” This is different from Scaling, which the same authors define as “an organizational process whereby managers
transform the internal organization and leverage digital resources to rapidly expand a firm’s outputs without a corresponding ex-ante
increase in inputs.” Finally, Scale-up is “a phase of organizational development where a firm is actively engaged in the scaling process”
(Coviello et al., 2024, pp.15). Hence, scalability is a capability, scaling is a process, and scale-up is a phase of organizational devel-
opment. Because empirical studies of scalability and its achievement are still rare, Coviello et al. (2024) call for greater research in the
area, a gap that our own study seeks to fill.

While scalability underpins scale-up, it also facilitates a smoother and faster scaling process (Coviello et al., 2024, pp.16). This is
achieved when a firm can grow efficiently without facing severe resource constraints (Barney, 1991), and when it is able to

1 There are other chip companies in the smartphone industry, such as Qualcomm and MediaTek, but we limit our comparative analysis to the
computer industry.
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dynamically reconfigure, integrate, and adapt its resources and capabilities in response to identified growth opportunities (Teece et al.,
1997). Theoretically, scalability, as a condition for exponential growth, requires an organizational and strategic balance between
internal capability development and external expansion needs (Penrose, 1959). Scalability, therefore, enables the scaling process.
Somaya and You (2024) view scalability as a firm’s ability to adequately align opportunity, organisation, and strategy for scale-up.
However, it is often much easier for new entrants to adopt scalable structures and business models from inception than it is for
incumbent firms to transform their strategic and organisational foundations in pursuit of a scale-up trajectory (Menz et al., 2021).
These firms are likely to face more severe constraints when it comes to dynamically adapting their capabilities to align with scalability
demands.

Start-ups typically identify an opportunity within a value system and subsequently adopt the right scalable business model
(Mihailova, 2023). Incumbents, however, are often constrained by their infrastructural, managerial, and strategic legacies. They must
embark on complex and often disruptive transformations as they develop the adequate preconditions for scalability.

Entrepreneurial scalability is directly linked to the identification of opportunities and the capacity to generate value (Mason and
Brown, 2013). However, for incumbent firms, the path is not so direct. The research question addressed in this study is therefore: ‘How
can established organizations cultivate the capabilities required for scalability?’ In search of answers to this question, the following
sections develop a theoretical model based on the experience of Nvidia Corporation, an incumbent firm that has undergone key
transformations in order to achieve the right conditions for scalability.

3. Methodology
3.1. Research design and case selection

This study employs a single case study methodology to provide a nuanced exploration of Nvidia Corporation’s journey towards
scalability. This is an exemplary case due to Nvidia’s significant scalability and influence within the technology industry. Founded in
1993 and renowned for its graphics processing units (GPUs), the company has identified and leveraged groundbreaking technological
opportunities, and particularly the transformative power of artificial intelligence (AI). By 2024, this strategic focus had catapulted
Nvidia to become the world’s most valuable semiconductor firm.

Nvidia’s extreme nature aligns with the suggestion by (Siggelkow, 2007) that exceptional cases like these are extremely useful for
uncovering mechanisms and outcomes that are not so readily apparent in non-extreme cases (Welch et al., 2020, 2022). Exceptional
cases often exacerbate underlying structures and phenomena, thus bringing complexity to the forefront and providing fresh insight.
This approach aligns with the historical case study tradition of emphasizing the interpretation of events and decisions in their temporal
contexts (Kipping and Usdiken, 2014; Vaara and Lamberg, 2016).

Given the exploratory nature of this study and its goal of understanding pathways to scalability within incumbent firms, an
inductive, longitudinal qualitative approach is particularly suitable. A single case study facilitates in-depth investigation of trans-
formative technological trends and their implications (Yin, 2017). By asking “how,” “when,” and “why”, this approach unravels the
multifaceted phenomena that contribute to scalability conditions and capabilities within established firms (Langley, 1999; Langley
et al., 2013). The adoption of a temporal process perspective allows us to meticulously organize events and business transformations
into distinct temporal spaces, thus enhancing the validity and transparency of our findings (Decker, 2022).

3.2. Data collection

This research is grounded in the extensive use of secondary sources and digital archives, a methodology that offers distinct ad-
vantages for constructing historical narratives and analysing strategic transformations over time (Nix and Decker, 2023). The richness
and diversity of digital archives provide access to authentic, objective records that enable a nuanced exploration of strategic and
technological shifts within Nvidia.

Detailed information about our data corpus, including links to secondary sources, is presented in Table 1. Each source is referenced
in the narrative using a Source ID code.

Sources taken directly from the company include Nvidia’s filings with the U.S. Securities and Exchange Commission (REP), while
the external sources include audited accounting reports obtained from Bureau Van Dijk via the Orbis database (FA2) and historical
data on firm capitalization (FA1). By leveraging financial and accounting data, our analysis offers insights into the firm’s evolution
over time.” This is further enriched by the use of comparative benchmarks from key competitors in the semiconductor industry (AMD,
Intel, and Broadcom) spanning the past 25 years. Additional data is sourced from independent journalists and researchers. Regarding
the former, we analysed three documentaries totalling 191 min of viewing time (DO1, DO2, DO3) and four interviews and keynote
addresses featuring CEO Jensen Huang, amounting to 273 min (IK1, IK2, IK3, IK4). From an academic standpoint, we reviewed a series
of pedagogical case studies published in 2005 (CS1), 2014 (CS2), and 2019 (CS3), which capture the company at critical junctures. We
also examined recent cases from Darden (CS4), Harvard (CS5) and INSEAD (CS6), as well as newly released corporate biographies
(BO1, BO2). By triangulating these diverse sources, this study adopts a multidimensional approach to historical analysis, thereby
enhancing its robustness and depth.

2 In most instances, the Orbis data fully aligns with company reports. In any cases of discrepancy, we prioritize Orbis data, as it is considered more
objective due to being audited by Bureau van Dijk, and to maintain consistency (all comparisons with other firms are conducted using Orbis).
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Table 1
List of digital archives and sources.
SOURCE TYPE SOURCE ID DIGITAL SOURCE DURATION PERIOD COVERED
Financial & accounting FA1l Companiesmarketcap.com N/R 1999-2024
FA2 Orbis (Bureau Van Dijk) N/R 1999-2024
Reports REP Nvidia Annual Report N/R 2006-2025
Case studies Cs1 IBS-CDC (2005) N/R 1993-2005
CS2 USC Marshall (2014) N/R 1993-2014
CS3 IMD (2019) N/R 1993-2019
Cs4 Darden (2022) N/R 1993-2022
CS5 Harvard (2024) N/R 1993-2024
CS6 Insead (2025) N/R 1993-2024
Books BO1 The thinking machine by Stephen Witt (2025) N/R 1993-2024
BO2 The Nvidia Way by Tae Kim (2025) N/R 1993-2024
Documentaries DO1 CNBC (2023) 18 min 2006-2023
DO2 CBS, 60 Minutes (2024) 43 min 2006-2024
DO3 Aquired.fm (2022) 130 min 2006-2022
Interviews & Keynotes IK1 NYTimes, Dealbook Summit (2024) 44 min 2012-2024
IK2 CNBC Interview (2024) 34 min 2017-2024
IK3 Stanford Talk (2024) 53 min 2017-2024
IK4 Huang GTC Keynote (2025) 142 min 2006-2025
Financial & Reports Books
Financial & Reports BO1: The Thinking Machine — Penguin UK
FA1l: Companies Market Cap BO2: The NVIDIA Way — W.W. Norton
FA2: Bureau van Dijk Documentaries
REP: SEC EDGAR Filings DO1: CNBC — NVIDIA’s Growth from Gaming to Al
Case Studies (Available via The Case Centre) DO2: CBS 60 Minutes — April 28, 2024
CS1: 305-134-1 DO3: Acquired Podcast — NVIDIA (2006-2022)
CS2: SCG-505 Interviews & Keynotes
CS3: IMD-7-2036 IK1: YouTube
CS4: UVA-S-0374 IK2: YouTube
CS5: 9-725-360 IK3: YouTube
CS6: 325-0005-1 & 1B IK4: NVIDIA GTC 2025

Note: The sources used in this study are categorized as follows.

3.3. Theorizing from the case study

The theorization process in this case study follows a narrative-based methodological approach (Rowlinson et al., 2014), synthe-
sizing empirical evidence into a structured, chronological account of the target organization’s evolution. This approach distinguishes
between endogenous strategic choices and exogenous market conditions that collectively shaped organizational change over time
(Argyres et al., 2020). To ensure clarity and rigour in presenting this narrative, the study adopts a Tell-Show-Tell framework, as
proposed by Golden-Biddle and Locke (2006). The structure is as follows: first, the background and research question are introduced in
Section 2 (Tell), followed by the methodology and case narrative in Sections 3 and 4 (Show), and concluding with the presentation of
the theoretical model in Section 5 (Tell).

By employing a periodization framework, this study dissects Nvidia’s history into distinct phases, each marked by strategic in-
flection points that contributed to its expansion and consolidation within the technology sector. Such an approach not only provides
analytical clarity but also identifies key drivers of scalability, offering theoretical insights of relevance to broader discussions on firm
growth and transformation in technology-intensive industries (Karsten, 2014). While Nvidia’s experience is context-specific, the
underlying strategic patterns identified in its journey offer generalizable implications for established firms navigating technological
and market shifts.

Our periodization framework divides Nvidia’s evolution into five phases (see Fig. 1), which are defined by key technological shifts
that marked its evolution. Phase 1 (1993-2006) corresponds to its start-up years, focused on the design of high-performance chips. Our
analysis begins in Phase 2 (2006-2012) with the launch of CUDA, which enabled the use of Nvidia’s gaming GPUs for accelerated
general-purpose computing. Phase 3 (2012-2017) marked Nvidia’s shift toward Al in parallel with the rise of deep neural networks,
eventually leading to development of the first Al supercomputer, DGX-1. Phase 4 (2017-2021) brought the company’s transition to
platformization, exemplified by the strategic expansion of the Nvidia DGX-Platform. Finally, Phase 5 (2022-2025) is characterized by
exponential growth, with Nvidia cementing its leadership in AI and high-performance computing.

The theorization process followed an iterative approach, integrating empirical data with theoretical constructs through continuous
team discussions (Eisenhardt and Graebner, 2007; Ridder et al., 2014). Rather than relying on coding, our analysis involved a
comprehensive review of all available secondary sources, including documents and video materials. Through repeated deliberation,
we sought to identify the key strategic decisions that enabled the company to scale. This process was guided by three research vectors:
technological shifts, scalability, and decision-making. Iterative engagement allowed us to discern emergent patterns and refine
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Fig. 1. Case timeline.

theoretical propositions, ensuring rigour and validity. Our analysis culminated in a process-based model outlining the sequential
phases of scalability within incumbent firms.

To provide contextual grounding, the narrative begins with an overview of the company, followed by an examination of key in-
dicators of size and value, such as employment, revenue, productivity and market capitalization. These metrics are analysed in relation
to the company’s primary competitors, AMD, Intel and Broadcom, to establish a comparative benchmark. The narrative then sys-
tematically traces the company’s evolution across periods, highlighting the key factors that drove each transition.

4. Case narrative
4.1. Case background

Founded in 1993 by Jensen Huang, Chris Malachowsky, and Curtis Priem in Santa Clara, California, Nvidia Corporation was
established with the mission of accelerating computing. One of its first applications was in graphics processing technology, initially
targeting the gaming and multimedia sectors with the launch of NV1 in 1995 and Riva 128 in 1997. A pivotal moment was the release
of GeForce 256 in 1999, the world’s first graphics processing unit (GPU), which consolidated Nvidia’s dominant position in the
graphics computing industry (CS1).

By 2005, the company had emerged as a key player in the semiconductor industry, supplying state-of-the-art graphics processors
for applications in gaming, professional visualization, and data centres (CS2). The introduction of the GeForce and Quadro series
further reinforced Nvidia’s leadership in GPU technology, driving innovation in digital graphics. By this time, Nvidia had expanded
globally, with operations in North America, Europe, and Asia, serving both consumer and corporate markets (CS3, CS4, BO1).

Despite maintaining a relatively stable business trajectory for several decades, Nvidia experienced an unprecedented surge in
growth from 2022 onwards, fuelled by the rapid expansion of the Al market and the increasing demand for its specialized AI chips
(CS5). This transformation underscores Nvidia's role as an incumbent scale-up firm, leveraging its existing market position and
technological expertise to capitalize on emerging opportunities in the industry (BO2, CS6).

Nvidia’s key competitors have been Intel, AMD and, since 2010, Broadcom, which has arguably followed a more standard scaling
process since its start-up stage. Assuming that Nvidia, Intel, AMD, and Broadcom together account for the entire semiconductor in-
dustry,® the market has undergone significant transformation over time (FA2). Intel, which once dominated with a market share of
over 90 %, has been in steady decline, dropping to 28.2 % in the latest data. In contrast, Nvidia has experienced remarkable growth
from 0.49 % to 32.36 %, overtaking both AMD and Broadcom. AMD’s share has fluctuated but remains at around 12 %, while
Broadcom is in a strong position at 27.39 %. This shift reflects a more competitive industry landscape, with several players now holding
substantial market shares, reducing Intel’s traditional dominance.

% We focus on computer-based semiconductors only. Total market size was calculated annually by aggregating the revenues of the four firms, with
each company’s market share derived as a percentage of this total. While this approach excludes other potential market participants, it is deemed
suitable for illustrating the declining market share of Intel and the rising shares of Nvidia and Broadcom.
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Fig. 2 showcases Nvidia’s evolution since 1999 in terms of value (market capitalization and productivity) and size (revenue and
workforce), highlighted by a solid, thick black line. For comparative purposes, the graph also shows the evolution of its main com-
petitors in dotted/dashed thin lines. As the growth rates observed during this period are exponential, we present the graph on a
logarithmic scale.

In terms of workforce (see Panel D —-FA2), Intel is much more diversified and hence remains the largest company, rising from 64,000
employees in 1999 to 125,000 in 2024. The other three companies have also expanded their workforces, with Nvidia experiencing the
most significant relative increase—from approximately 200 employees in 1999 to 26,000 in 2024—a scale now comparable to AMD
(25,000) and Broadcom (20,000). Despite doubling its workforce since 2021, Nvidia’s employee base is still five times smaller than
Intel’s. However, in terms of annual sales (see Panel C —-FA2), Nvidia has now surpassed Intel, generating $61 billion compared to
Intel’s $53 billion and Broadcom’s $51 billion. Notably, just in the last year Nvidia’s revenue grew by 125 %, a clear illustration of its
remarkable expansion.

This expansion has naturally led to a substantial increase in its overall value. As Nvidia’s revenue has grown at a faster pace than its
workforce, labour productivity has significantly improved over the past decade (see Panel B — FA2). This has played a crucial role in the
company’s increasing market capitalization, as shown in Panel A (FA1). Interestingly, Nvidia’s growth trajectory closely resembles
that of Broadcom, an archetypal scale-up company, while the more mature Intel and AMD have demonstrated relatively stable and
moderate growth.

Our analysis identifies 2006 as the pivotal year in Nvidia’s growth trajectory. We shall now examine in detail the four distinct stages
of the company’s development from then to the present, so as to subsequently analyse the evolution of scalability at Nvidia.

4.2. Phase 1: value recognition (2006-2012)

In 2002, NVIDIA experienced a sharp decline in market value and was embroiled in insider-trading allegations (CS1). The firm
responded by realigning its growth strategy with prevailing industry trends. Anticipating rising demand for high-performance parallel
computing, it pursued new architectural approaches to advance the technology accordingly (CS2). In 2006, work began on Nvidia’s
CUDA parallel computing platform, driven by the vision that computing could be significantly accelerated and that this would one day
be critical for advanced computation. CUDA, an application programming interface (API), meant that software could use certain types
of graphics processing units (GPUs) for accelerated general-purpose processing (CS2). In 2012, AlexNet, a convolutional neural
network (CNN) architecture powered by CUDA-enabled GPUs was the very first instance of image recognition with deep machine
learning capabilities (BO1). According to Nvidia CEO, Jensen Huang, this was AI’s “Big Bang moment” when “machines learned how to
learn. And they learned it ... on Nvidia” (DO3).

CUDA’s multi-core parallel GPU systems proved far more efficient than general-purpose central processing unit (CPUs) for handling
large blocks of data, particularly for algorithms in situations where this is done in parallel, such as deep learning. Having demonstrated
the machine learning capabilities of AlexNet, Nvidia realized that AI would not only revolutionise computing, but many other areas of
society and that its own GPUs could potentially play an essential role in that revolution (DO1, BO2). This breakthrough prompted
Nvidia “to go all in” on the development of a GPU-based computer specifically designed for Al (Huang, IK4).

Huang describes how “luck founded on vision” led to the delivery in 2016 of the first Al supercomputer to OpenAl’s Elon Musk
(D02). Nvidia had anticipated the significance of this opportunity long before the market did, leading to an “incredible technology risk
that would enable its future scale-out capacity” (Huang, IK4). Investors initially dismissed Nvidia’s Al compatible GPU development as a
“useless investment”, and took ten years (2006-2016) to appreciate its real value (Bryan Catanzaro, VP of Applied Deep Learning
Research, DO2).

4.3. Phase 2: adaptation (2012-2017)

In 2012, Nvidia “recognised the opportunity and change necessary”, and took a gamble on where technology would be ten years later
(Huang, IK1). They subsequently reoriented their efforts towards generating a new Al-specialized chip, the DGX, which took five years
to build (Huang, IK1).

“Everything in Nvidia was changed towards adapting to AI’ (Huang, IK2), a shift so fully transformational (Catanzaro, IK2) that the
founding directors had to “completely relearn everything we had to know” (Huang, IK2). Nvidia still mostly designs chips, but since it
recognised the value of Al, the company is “so much more than the chip ... We figured out a decade ago that what was needed was a
reinvention of the computing problem” (Huang, IK1). These insights would ultimately affect all of Nvidia’s internal work systems and
methods.

In order to play a significant role in the Al revolution that it had forecast, Nvidia intended to scale its organizational capacity and
technological infrastructure. It was venturing into the unknown as it endeavoured to “reinvent and disrupt itself” (Huang, IK2 and REP).
But as Huang himself points out (IK4), before they could actually implement and achieve such ambitions, they first needed to grow
their capacity to scale.

Nvidia’s workforce boomed from 6029 in 2012 and 9227 in 2017 to a massive 26,196 as of 2024 (FA2). New purpose-built facilities
were inaugurated, up to 11,000 expert developers were hired, and internal systems were re-engineered, all before a market for AI GPUs
had even emerged (CS3, BO1).
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Fig. 2. Size and value growth indicators.

Note: All analysis and graphs are based on the author’s elaboration utilizing FA1 and FA2. Due to the exponential growth exhibited by Nvidia, all
graphs have been plotted on a logarithmic scale to enable meaningful comparisons with its competitors. In a normal scale, Nvidia’s growth in
metrics such as market capitalization appears disproportionately large, hindering direct comparisons with other firms.

4.4. Phase 3: strategic renewal (2017-2022)

While Nvidia’s video graphics GPU business has remained stable in terms of revenue, AI GPUs have boomed, now attracting most of
the company’s strategic attention. Unlike its graphics strategy, Nvidia has had to reinvent the way it addresses the Al computing
industry (Huang, IK1), shifting from being a mere designer and supplier of components to orchestrating the entire industry. Nvidia
began to engage with software developers to get them to see the opportunities of Al-enhanced applications, and from there gradually
put all the building blocks in place—the hardware, the associated development software, user-facing applications, and services to
simulate the physical world via an astonishingly high-performance GPU architecture (DO3). Nvidia extended its reach from the
manufacture of commodity graphics cards focused on the gaming industry to enter other markets, from enterprise data centres to
scientific computing. “We knew that we had to go beyond being simple chip designers to being key players in creating the market for AI”
(Huang, IK3).

Nvidia is now much more network. Its customers are at the same time collaborators, or even potential competitors. Through these
collaborations Nvidia is not only contributing to the advancement of Al computing, but also to the development of its operating system,
infrastructure and, increasingly, its applications, including agentic Al-based robotics that have the capacity to reason (Huang, IK4).

Nvidia has become a one-stop shop for Al data centre hardware. It has strategically segmented its customers (e.g. gamers, crypto
and Al data centres) to maximise personalisation, value, and revenue (DO2). These customers are no longer just buying GPUs; they are
buying bundled solutions, including architecture, systems, data centres, CUDA, CUDA-X, and more. By combining its products in this
manner, Nvidia has been able to generate 66 % gross margins (DO3, REP). “The important thing about our software is that it’s built on top
of our platform. It means that it activates all of Nvidia’s hardware chips and system platforms” (Huang, IK3). Nvidia’s ultimate ambition is to
bring accelerated computing to everyone, partnering with others to provide all the hardware, software, and service solutions for any
computing workload to run as efficiently as possible.

4.5. Phase 4: scalability (2022-2025)

Nvidia’s latest Blackwell GPUs are up to 50,000 times faster than its first G-force GPU, and this capacity for acceleration is expected
to continue exponentially as Nvidia harnesses its own Al to generate reinforcement learning loops based on synthetic data generation
(Huang, IK4).

Largely as a result of this, Nvidia’s sales revenue rose by 126 % in 2024 (FA2), and its stock price soared up by 2200 % between
2019 and 2024 (FAl), exemplifying how incumbent organizations can successfully navigate the capability development stages
required to achieve the necessary conditions for scalability.

Jensen Huang attributes this success to the fact that Nvidia “were the only ones who got” the potential of AI (CS5, BO1). Nvidia
worked long and hard to create the necessary scalability capabilities to reach the point where they are now, at the forefront of an
industry in which its competitors could still be playing catch-up for some time (REP, DO2, BO2).
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5. Theoretical model

From the case narrative analysis, a theoretical model emerged that depicts the process that incumbent firms need to follow to the
achieve the same kind of scalability potential as start-ups (see Table 2). This model comprises four stages that reflect how technological
shifts transform decision-making within the organization: Recognition, Adaptation, Renewal and Scale-Up. There are also three
transition phases (Discovery, Development, Exploitation), which we shall now explore.”

The Discovery Process: Based on the Nvidia case, we theorize that the transition from opportunity recognition to organizational
adaptability can be described as the discovery process (Forsgren, 2016). The proactive ability of an organization to identify potentially
favourable conditions in an evolving value system, such as a technological shift or a change in consumer preferences, is what (Baron,
2006) calls ‘opportunity recognition’. This is considered crucial for scalability due to its direct connection to dynamic capitalization on
growth potential to create value-generating ventures, whereby firms swiftly adapt their resources and processes to remain competitive
(Ardichvili et al., 2003; Teece et al., 1997). Firms that fail to recognise such industry shifts often struggle to adapt, while those that do
are able to quickly adjust their organizational structures in response (Penrose, 1959; Teece, 2007).

Nvidia’s early investment in Al-compatible GPUs during the CUDA development era is a prime example of such strategic foresight.
By onboarding new knowledge, the company was able to update its organizational practices and policies in order to develop innovative
new capabilities, and consequently enhance both its internal and external adaptability (Zahra et al., 2006).

It is this ability to anticipate changes in an evolving value system and therefore identify new scale-up opportunities that endows
firms with the flexibility required for more effective organizational adaptation of their processes and structures (Vaillant and Lafuente,
2019) in response.

Evolutions in an industry’s value system not only affect where and how firms compete (Massa et al., 2017), but also what, where,
when, why, how, and how much consumers purchase. As a result, firms must proactively align their competencies with the changing
key success factors of both industry and market (Porter, 1979). This is precisely what Nvidia did, and was thus able to transition from a
graphics-focused company to a fully-fledged orchestrator of the Al computing industry. As Jacobides (2005) argues, firms that
recognise such changes in the value system are better equipped to adapt their own boundaries and structures to them.

The Development Process: We now examine the second transition, from organizational adaptability to strategic renewal, which
can be conceptualized as the development process (Forsgren, 2016). In order for incumbent firms to embark on a scalable strategic
trajectory, the mere identification of an opportunity or will to act upon it are insufficient (Sirmon et al., 2011). Entire structures and
boundaries must be reconfigured (Jacobides and Billinger, 2006), which can be problematic for older firms, which often struggle to
depart from long-established routines. Organisational adaptation is therefore essential before these mature firms can fully engage in
transitional value systems. Nvidia’s reorientation of its organizational strategies towards AI from 2012 onwards exemplifies this ability
to act upon perceived opportunities by recombining the required resources and reconfiguring the firm’s production structures
(McKelvie and Wiklund, 2010; Penrose, 1959).

Nvidia not only transformed its business model but also created the necessary structural tracks for scaling in the Al industry. As
strategy is typically path-dependent and closely intertwined with existing architectures, mature firms often have to overcome
bureaucratic inertia before they can engage in effective strategic change (McKelvie and Wiklund, 2010; Sirmon et al., 2011). But if they
do manage to make the right adaptations, they will be able to boost their productive agility and redefine their capability boundaries,
and thus be in a position to truly scale their business models (Teece et al., 1997). To be able to successfully implement a scalable
business model in response to changing value opportunities within its industry, incumbent firms must first lay down the adapted
structural tracks upon which its renewed strategic path will scale.

In short, incumbent firms need to address issues of organizational complexity, inertia, and undue scope before they can develop
scalable business models (Carnes et al., 2017). It is not enough for a firm’s technology to be scalable, the entire organisation must be
able to provide the conditions for that scalability (Stampfl et al., 2013). This makes them more able to fend off commoditization and
segregate markets as they transition toward emerging value systems. Firms that fail to do so risk launching scalable strategies that their
existing architectures are unable to support.

The Exploitation Process: We now examine the transition from strategic renewal to scalability conditions, which has been
conceptualized as the exploitation process (Forsgren, 2016). This transition underscores the importance of aligning strategic flexibility
with business growth. As Stampfl et al. (2013, pp. 229) note, “today, it is no longer a matter of big companies outperforming small start-ups;
rather, those firms which grow fast and are responsive to change end up winning the game.” Consequently, strategic flexibility emerges as a
key predictor of growth for incumbent firms (Gilbert et al., 2006; Demir et al., 2017). Nvidia’s transition into an industry orchestrator
through the creation of a comprehensive platform for Al hardware and software integration illustrates its strategic flexibility and
alignment with growth potential. Scalability, in turn, is facilitated by a firm’s strategic business model (Stampfl et al., 2013; Zhang
etal., 2015; Kohler, 2018) which, if effective, not only pre-orients a firm for scaling but also ensures that scalability is achieved through
the integration of strategic renewal with organizational and technological adaptations.

Visnjic et al. (2022, pp. 76) observed how incumbents had to “embed then scale out.” Technologies, cost and revenue structures,
internal configurations, and scale-adapted boundary conditions must all be aligned with clearly attuned strategic paths and business
models to support sustained growth (Stampfl et al., 2013). Nvidia scaled its own Al strategy by renewing its business model and

4 In our case study, Recognition is exogenous: Nvidia read macro-industry signals—specifically, the anticipated surge in demand for parallel
computing—and invested accordingly. Recognition could, of course, be endogenous and thus more disruptive, arising from the creation of a novel
market or use; this is not the situation here, as Nvidia did not forge a new industry but foresaw an evolution within the existing computing sector.



Table 2
Theoretical Model and connection to case study.
PHASE 1 DISCOVERY PHASE 2 DEVELOPMENT PHASE 3 EXPLOITATION PHASE 4
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PATH
Construct Identifying and leveraging new Making organizational structural Reconfiguring strategy to Building capabilities to sustain
Definition trends and opportunities in the changes to align with emerging establish new revenue streams and exploit exponential growth.
value system. opportunities. and business models through
alliances and innovation.

Practical Action Analyse market shifts and Implement structural changes (e. Form partnerships, diversify Optimize operations, leverage
emerging technologies; g., creating new divisions, offerings, and implement strategic positioning, and scale
identify opportunities and launching products) to enhance innovative strategies for resources to capitalize on
align organizational focus. adaptability. sustained competitive growth opportunities.

advantage.
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engaging with developers and partners in line with its growth objectives. Had it not done so, incoherences would have generated
resistance to scaling (Visnjic et al., 2022).

While traditional hierarchical companies can usually accommodate a small number of minor strategic incoherences thanks to the
self-correcting effects of established organisational routines and inertia (Rigby et al., 2016), that same inertia often has the opposite
effect in the case of incumbent firms. Organisational routines can (and usually will) produce all kinds of ‘antibodies’ that hinder
scale-up unless management is able to instil a compatible strategic path and successfully communicates its renewed values and
principles throughout the enterprise (Rigby et al., 2016).

Zhang et al. (2015) found that scalability is largely dependent on three main dimensions of business model design: customer
identification, customer engagement, and value chain linkages. Customer identification and market positioning have a significant
effect on scale, mostly through network effects, whereby proper targeting can increase the size of the network related to a new
product/service, ultimately raising its value, as well as the potential for learning-by-using benefits (Zhang et al., 2015). Business
models that generate network effects also foster ‘lock-in’, whereby greater switching costs dissuade customers from migrating to
competitors (Amit and Zott, 2001; Stampfl et al., 2013). Similarly, embedding products in broader value systems and technological
infrastructures generates the potential for scale through technological interrelatedness (Vendrell-Herrero et al., 2022), whereby a
wider range of sub-technologies become part of the firm’s infrastructure, further increasing adoption and scale (Zhang et al., 2015).

With digitalisation, high-value customization becomes more scalable through co-creation and customer self-customization. By
transferring part of the production process to the customer, the cost of satisfying specific or expensive needs and tastes is minimized
(Zhang et al., 2015). Better customer engagement improves their understanding of the technology, resulting in a larger number of users
and a greater scale potential.

Network governance, such as platforms compatible with value systems, has also been observed to promote scalability (Jacobides
etal., 2021; Stampfl et al., 2013). While traditional hierarchical models tend to hinder scalability (Zhang et al., 2015), networked value
chains can facilitate it by reaching new customers who can be serviced without having to make major investments in enlarging ca-
pacity. Open governance models that adopt the principles of modular design and combinatorial innovation are therefore better
equipped to reduce value generation costs while engaging broader communities of users (Yoo et al., 2012).

Again, the case of Nvidia Corporation illustrates how incumbent firms pursuing scalability must first make the corresponding
adjustments to their strategic trajectories. This often entails adoption of the right customer targets and engagement tactics, along with
suitable value chain linkages.

Achieving Scalability Conditions: In summary, for scalability conditions to take shape within established firms, any prior
strategic trajectory must be redirected towards a more growth-compatible orientation through the implementation of a scalable
business model (Demir et al., 2017). However, if such a strategic renewal is to be successfully executed, firms must first demonstrate
organizational adaptability through the reconfiguration of their internal structures and boundary designs, so as to exploit scale-up
opportunities arising from value system reconfiguration and foster the necessary agility for renewal and scalability (Belitski et al.,
2023). But before they can do any of this, incumbent firms must be able to recognise and position themselves within new value
boundary conditions that offer potential scale-up opportunities (Zott and Amit, 2013; Mithani, 2023).

In short, the key capabilities for incumbent companies to achieve scalability include i) an aptitude for recognising valuable scaling
opportunities, ii) a capacity for consequent organisational adaptation, and iii) competence for strategic renewal.

6. Discussion and implications
6.1. Key insights and contributions

This paper set out to explore how established organizations can develop the capabilities that underpin scalability and to use the
insights to propose a theoretical model. By observing the evolution of Nvidia Corporation as a prime example of an incumbent firm that
has successfully attained scalability, and comparing its experience with theorizations in the relevant literature, we were able to
produce a novel multi-phase model, as shown in Table 2, that describes the individually exclusive and progressive phases involved in
successful transition by incumbents into scale-up organizations. These include value recognition, organisational adaptability, and
strategic renewal.

Our study contributes to academia by addressing gaps in the understanding of how scalability is achieved, as observed by McKelvie
and Wiklund (2010) over a decade ago, and more recently by Shepherd and Patzelt (2022) in their remark that the ‘how’ question of
firm growth is still poorly understood. Ongoing factors such as the digital and Al transition affecting all aspects of the economy have
heightened the need to break down the mechanisms by which incumbent companies in particular can scale up and remain competitive.
Our findings also respond to the calls by Coviello et al. (2024) for better managerial insight on the achievement of scalability, by
Stampfl et al. (2013) for further research into the requirements for strategic scalability in the context of digital transition, by Shepherd
and Patzelt (2022) concerning management’s role in organisational scalability, and by Piaskowska et al. (2021) with specific regard to
mature and incumbent firms.

The paper also helps to extend scalability research from its traditional domain of entrepreneurship (Shepherd and Patzelt, 2022)
towards the strategies of more established organizations, thus generalizing the concept and introducing fresh nuances on the orga-
nizational changes required. The disruptive nature of scalability often means that it becomes easier to start a new venture from scratch
rather than adapting an existing firm. While entrepreneurial scalability tends to directly stem from the identification of opportunities
and the capacity to generate value, incumbent firms require major resource adaptation, flexible capabilities, and strong alignment with
external expansion needs (Penrose, 1959; Barney, 1991; Teece et al., 1997). Our study helps clarify how incumbent firms should adapt
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organisationally and strategically to such disruption.

Beyond these contributions, a collateral finding from our analysis of Nvidia’s trajectory is the dual decision-making logic that
appears to have played a key part in its scale-up success. Although Nvidia can be classed as a large firm by most metrics, its decision-
making under uncertainty has often resembled that of smaller entrepreneurial start-ups. As suggested by Berends et al. (2014),
simultaneous managerial causation (goal-driven decision-making typically associated with resource-rich and structurally-sound
corporations in stable operating environments) and entrepreneurial effectuation (means-driven decision-making typically associ-
ated with entrepreneurial start-ups in unpredictable environments) can coexist, and when they do so, contribute to more effective
innovation processes. Similarly, Matalamaki et al. (2017) found that established firms experiencing successful growth often combined
instances of effectual and causal logic. Indeed, Nvidia demonstrated clear goal-driven attitudes and focus on predicting an uncertain
future, which are clearly characteristics of a causation-based decision-making logic. However, the firm and its CEO also exploited
emergent contingencies while building key strategic alliances, which align with effectuation (Sarasvathy, 2001). Although simulta-
neous, effectual logic was more prominent during the early stages of Nvidia’s scalability, while causation was more dominant in the
later stages, consistent with the sequence reported by Matalamaki et al. (2017).

The theoretical model presented in this paper is grounded in a longitudinal analysis of the real-world example of Nvidia’s expo-
nential growth, offering a comprehensive illustration of how an established firm can successfully develop its capabilities to achieve
scalability, thereby providing valuable insights for scholars in this field. While some may critique the choice of Nvidia, particularly
regarding the role of luck in exceptional business success (Denrell and Fang, 2010), this study accounts for such concerns by critically
examining both internal and external factors that contributed to its scalability. While AI posed an opportunity for everyone, established
firms like Intel and AMD failed to capitalize on it, while start-ups like Broadcom did. Notably, Nvidia’s scalability trajectory aligns
more closely with Broadcom’s than with its incumbent peers, suggesting that Nvidia’s growth was not merely a matter of luck but the
result of deliberate strategic decisions.

6.2. Managerial implications

The article’s central message for managers is that established firms can achieve exponential growth, but doing so requires
rethinking their market positioning as if they were new entrants. This involves engaging with new value systems, implementing
organizational adaptation mechanisms, and, critically, devising strategies aligned with emerging opportunities and the evolving na-
ture of the firm. These factors are all essential for developing the necessary growth capabilities.

This study’s findings help to clarify the journey that incumbent firms need to take in order to adapt organisationally and strate-
gically to the major systemic and technologically-driven disruptions that are affecting most areas of the economy. Our proposed
theoretical model outlines the underlining capability conditions that incumbents need to achieve on the road to effective scalability.
These are presented as a series of steps, and scalability will not be achievable without negotiating each one of these in sequence. In
other words, an incumbent firm cannot fulfil its scalability requirements if it does not first renew its strategy, which it will not be able
to implement unless it first adapts its organisational structure and boundary architecture. But doing so would be meaningless if it is not
preceded by the recognition of valuable scale-up opportunities within the firm’s industry.

Overall, our findings offer major potential to influence thinking and practice in organizational regeneration and technological
adoption. This is especially important in an era of digital transformation of all aspects of production, business and society in general
(Menz et al., 2021). Digitalisation and Al are no longer niche areas confined to certain sectors and industries, but are destined to
become mainstream, if they have not done so already. Hence, firms must reconsider the manner in which they are generating value and
rethink their corporate and business strategies, redefining where and how they compete.

6.3. Limitations and future research

This paper presents a theoretical model derived from Nvidia’s growth trajectory to explain how established organizations can build
scalability capabilities. While the framework highlights deliberate strategic actions, it also identifies two key areas for future research.

First, the role of serendipity-based alternative explanations shaping scalability warrants further exploration. Second, the frame-
work’s conceptual nature calls for quantitative validation through operationalized constructs, large-scale datasets, or cross-industry
analyses to test its robustness and generalizability. Addressing these limitations would enhance both the theoretical and practical
relevance of the model for organizations facing scalability challenges.

The role of alternative explanations. While the development stages we identify—value recognition, organizational adaptability, and
strategic renewal—offer a clear and actionable framework for managers seeking to build scalability capabilities, it is important to
acknowledge that Nvidia’s trajectory may also be explained by alternative factors. These explanations do not contradict our model but
suggest that deliberate strategy alone cannot fully account for the firm’s scalability; contingency, path dependence, and emergent
forces also played a role.

One such explanation is the role of emergent strategy (e.g., see Mintzberg and Waters, 1985; Burgelman, 1994; Mirabeau et al.,
2018). Although CUDA was introduced in 2006 with a vision of general-purpose GPU computing, the Al use case only materialized
years later, catalysed externally through breakthroughs like AlexNet. The success of CUDA in Al was not the result of a tightly
controlled strategic plan, but rather the product of an enabling architecture that was later appropriated by developers in unanticipated
ways. Huang himself has described CUDA’s use in Al as a “Big Bang” moment, reflecting how pivotal outcomes often emerge from
experimentation and external discovery rather than deliberate sequencing (also see the earlier discussion in section 6.1 on NVIDIA’s
dual effectuation-causation decision-making logic).
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Luck and chance (e.g., see De Rond and Thietart, 2007; Liu and De Rond, 2016) could also be seen as significant factors. The
decision to invest heavily in AI chips occurred well before Al markets were validated. Nvidia’s delivery of the first Al supercomputer to
OpenAl now appears as a major strategic milestone, but at the time, it was a speculative and risky move. Jensen Huang has
acknowledged that many of Nvidia’s transformative moments involved “luck founded on vision,” suggesting that even visionary
leadership often operates in highly uncertain, ambiguous contexts.

Pre-adaptation and shadow options (e.g., see Cattani, 2006; Andriani and Cattani, 2024) are additional elements to consider.
Nvidia’s early dominance in gaming graphics endowed it with deep capabilities in parallel computing, developer ecosystem building,
and hardware acceleration—competences that later proved critical in AL The firm did not need to build these from scratch; instead, it
repurposed and extended existing capabilities. CUDA, for example, was initially targeted at scientific computing and financial
modelling, yet ultimately found a new trajectory in Al development.

Finally, starting conditions matter. Despite the mentioned constraints limiting the scalability of incumbent firms, such as their
infrastructural, managerial, and strategic legacies that often give vantage to start-ups, not all of Nvidia’s competencies hampered its
scale-up potential. Nvidia was already a large, successful, and R&D-intensive firm with strong IP control, and sufficient capital support
to pursue long-term bets like CUDA and DGX. Unlike smaller firms and those in less technology-intensive industries, Nvidia could
afford to build platform capabilities over many years without immediate commercial return. This underscores the enabling role of
existing scale and legitimacy in making such long-term investments viable.

Taken together, these alternative explanations point to a broader understanding of scalability—not only as a structured managerial
process, but also as an outcome shaped by chance, history, and adaptive responsiveness. While our phased framework offers valuable
guidance for replication, Nvidia’s success also reflects a confluence of factors beyond pure deliberate action. These alternative
explanations—emergence, luck, pre-adaptation, and firm-level endowments—highlight important areas for further research. Future
studies could explore how these elements interact with managerial intent, and under what conditions they enable or constrain scal-
ability in other firms and industries.

Quantitative validation. This study shares the inherent limitations of qualitative research. While its inductive and longitudinal nature
enhances theoretical understanding, it does not allow for broad empirical testing across multiple firms. Future research should address
this gap, perhaps using survey data to test its key constructs of recognition, adaptation, renewal, and scalability, which are not directly
observable.

Future studies could also employ mediation models, for instance to examine adaptation as a mediator between recognition and
renewal, and renewal as a mediator between adaptation and scalability. Additionally, path dependency analysis may offer valuable
insights.

We conceptualize scalability as a continuum rather than a dichotomy, and as a capability rather than realized growth. Conse-
quently, future research could test these relationships not only within high-growth firms but also among established companies with
moderate growth, aligning more closely with our focus on incumbent firms.
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