
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ctas20

Technology Analysis & Strategic Management

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ctas20

Temporal work by consultants in nascent market
categories: constructing a market for knowledge in
quantum computing

Oona Hilkamo, Anne-Sophie Barbe, Nina Granqvist & Amber Geurts

To cite this article: Oona Hilkamo, Anne-Sophie Barbe, Nina Granqvist & Amber Geurts
(2021): Temporal work by consultants in nascent market categories: constructing a market
for knowledge in quantum computing, Technology Analysis & Strategic Management, DOI:
10.1080/09537325.2021.1931098

To link to this article:  https://doi.org/10.1080/09537325.2021.1931098

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 26 May 2021.

Submit your article to this journal 

Article views: 1348

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ctas20
https://www.tandfonline.com/loi/ctas20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09537325.2021.1931098
https://doi.org/10.1080/09537325.2021.1931098
https://www.tandfonline.com/action/authorSubmission?journalCode=ctas20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ctas20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09537325.2021.1931098
https://www.tandfonline.com/doi/mlt/10.1080/09537325.2021.1931098
http://crossmark.crossref.org/dialog/?doi=10.1080/09537325.2021.1931098&domain=pdf&date_stamp=2021-05-26
http://crossmark.crossref.org/dialog/?doi=10.1080/09537325.2021.1931098&domain=pdf&date_stamp=2021-05-26


Temporal work by consultants in nascent market categories:
constructing a market for knowledge in quantum computing
Oona Hilkamo a, Anne-Sophie Barbe a, Nina Granqvist a and Amber Geurts a,b

aDepartment of Management Studies, Aalto University, Espoo, Finland; b TNO, The Netherlands Organisation for
Applied Scientific Research, The Hague, Netherlands

ABSTRACT
The literatures on market categories and temporal work pay limited
attention to the agentic role of intermediaries in nascent market
categories. Through an inductive analysis of quantum computing, we
explore how management consultancies perform temporal work in such
settings. We find that management consultancies construct a market for
knowledge by engaging in three types of temporal work. First, they
bring the future market category into present existence and thus make
it an object for action. Second, they construct ultimate uncertainty and
ambiguity and therefore a need for external knowledge. Third, they
create a sense of urgency for immediate market engagement. Our
findings shed light on the active intermediating role of management
consultancies in nascent market categories, allowing them to capitalise
on novel markets very early on.
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Introduction

Market categories are shared socio-cultural sets of meanings that guide assessments of the similarity
of firms and products belonging to a category or attempting to enter it (Kennedy and Fiss 2013;
Khaire and Wadhwani 2010). While established markets have relatively clear boundaries and
member identities, emerging categories are characterised by a lack of prototypes and categorical
structures and unclear actor roles and identities (Durand and Khaire 2017; Granqvist, Grodal, and
Woolley 2013). Unknown user needs and a lack of standards lead to a high degree of divergence
in the available technical solutions and evoke sensemaking processes. In such settings, multiple
possible technologies compete for dominance through community-level meaning-making and con-
testation (Grodal, Gotsopoulos, and Suarez 2015).

Emerging settings are thus characterised by open-endedness, which implies both ambiguity and
uncertainty. Ambiguity refers to the simultaneous existence of multiple meanings regarding the
boundaries of a category with respect to the kinds of products and services it encompasses, as
well as the potential range of valid identities for category members (Granqvist, Grodal, and
Woolley 2013; Santos and Eisenhardt 2009). Uncertainty is a temporal construct referring to multiple
possible future developments – it is very difficult, for instance, to determine how a new market cat-
egory is developing and to identify the right timing for engagement. Due to such ambiguity and
uncertainty, market category emergence is characterised by individual and collective processes in
which category participants – customarily defined as producers, intermediaries and audiences –
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construct the category boundaries and expectations. In so doing, they are influenced by their per-
ceptions, interests, and prior knowledge (Durand and Paolella 2013; Granqvist and Ritvala 2016).

Temporal work, in particular, is central to market category emergence. The concept refers to how
market participants both make sense of temporal structures and also produce them (Granqvist and
Gustafsson 2016; Kaplan and Orlikowski 2013). Studies have looked at expectations regarding future
market category developments (Garud, Schildt, and Lant 2014; Granqvist, Grodal, and Woolley 2013),
how actors construct understandings about the right timing for market entry (Granqvist and Gustafs-
son 2016), and how the experiences of actors ‘over the temporal horizons of the past, present, and
future (..) endow them with uniquely crafted identities and action repertoires, as well as dreams and
visions for the future’ (Pontikes and Rindova 2020, 150). Importantly, temporal work is impacted by
the particular community-specific temporal frames held by actors (Barley 1988). Early actors nego-
tiate and invest in what they expect will be relevant in a potential, future industry – with the very
real risk that this market may never emerge (Helfat and Lieberman 2002; Moeen and Mitchell 2020).

While previous studies have looked at the role of audiences and producers during market cat-
egory emergence, the role of intermediaries has received less attention. This is a major shortcoming
because intermediaries often join the nascent category early on (Granqvist, Grodal, and Woolley
2013; Grodal 2018) and play an important role in the process of market-making (Brès and Gond
2014). Management consultants, in particular, have a major role in nascent markets as they act as
key brokers of knowledge and networks in the early stages (Granqvist, Grodal, and Woolley 2013;
Grodal 2018). They also have a long-standing interest in developing business opportunities and trad-
able services around new issues or knowledge (Brès and Gond 2014). The focus of this study is to
explore howmanagement consultancies, as key intermediaries, construct a nascent market category,
and particularly, how they engage in temporal work.

Based on an inductive study of the role of management consultants in quantum computing, we
identify three forms of temporal work in which consultants engage during market category emer-
gence: bringing the future market category into present existence, which makes it a relevant
object for action; constructing ultimate unpredictability, thereby creating a need for audiences to
obtain external knowledge; and creating a sense of urgency regarding market engagement in
order to immediately engage audiences with the new market. Drawing on these findings, we
discuss how consultants constitute new markets through temporal work.

Management consultancies as key intermediaries during market category
emergence

Previous studies on market categories have focused on agency in categorisation, with an emphasis
on producers and audiences, rather than on intermediaries. Market intermediaries are defined as all
the ‘third parties’ that attempt ‘to facilitate market exchanges between producers (i.e. sources of
supply) and clients (i.e. sources of demand)’ (Boulongne, Cudennec, and Durand 2019, 68). These
middlemen (Biglaiser 1993), who intervene at the interface between the producers and consumers
of a market, encompass a variety of actors, such as critics at the interface between wine producers
and wine consumers (Hsu, Roberts, and Swaminathan 2012), ranking providers situated between
schools and students (Espeland and Sauder 2007), and employment agencies acting between
labour supply and labour demand (Stigler 1962). Market intermediaries are acknowledged to play
key roles in market categories; they enforce existing categories by providing sanctions or rewards
to producers according to their category positioning (Zuckerman 1999) or participate in the (re)ca-
tegorisation of existing market producers (Durand and Khaire 2017), for instance through develop-
ment of new labels (Curchod, Patriotta, and Neysen 2014) or new classifications (Ruef and Patterson
2009).

However, market category emergence is characterised by ambiguity and uncertainty (Suarez,
Grodal, and Gotsopoulos 2015). In such contexts, which lack a shared understanding of what consti-
tutes market supply and demand, the role of market intermediaries within established market
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structures appears problematic. Thus, despite growing recognition that ‘most extant research on
market intermediaries has been conducted in the context of established markets’ (Lee, Hiatt, and
Lounsbury 2017, 3) and that ‘future work should continue to explore how intermediaries create
and shape boundaries of nascent market categories’ (Zhao et al. 2018, 607), there is a lack of research
on market category emergence that addresses the role of market intermediaries. Although some
recent studies have started to address this gap, they focus on contexts where products are
already traded even if ‘weakly entrenched’ (Zhao et al. 2018, 1) or lacking standards (Lee, Hiatt,
and Lounsbury 2017). In this paper, we thus explore the role of market intermediaries in the very
early phases of category emergence, with a particular focus on management consultancies.

The focus on management consultancies is warranted as they often join the nascent category
early on (Granqvist, Grodal, and Woolley 2013; Grodal 2018). Indeed, there is growing recognition
that management consultants have a ‘visible hand’ (Brès and Gond 2014, 1347) in the process of
market-making. Thus, a burgeoning literature explains how management consultants have an inter-
est in ‘translating’ new issues or knowledge into tangible business opportunities (Brès and Gond
2014). Management consulting firms also engage in construction of social-symbolic meanings (Pon-
tikes and Rindova 2020) and in forms of temporal work whose influence on the agency of category
members has not yet been captured by either market category research or research on management
consultancies.

In the early stages of market category emergence, management consultancies engage in such
activities in two ways. First, they develop and sell reports and analyses (Bloomfield and Vurdubakis
1994) about the nascent category. Although the consultants may not have first-hand knowledge of
the science and technology involved, especially when they are complex in nature, this may provide
them with a learning opportunity. Also, consultants are well-known for their skill in translating
knowledge between different parties (Bres and Gond 2014), producing compelling narratives
about the growth of the markets (Granqvist, Grodal, and Woolley 2013), and by such means fore-
grounding demand for knowledge. Thus, the reports often have a prospective, future-oriented
tone. This has a major impact on market formation especially when consultants portray the
market as fast-growing and ground-breaking.

Second, during the early emergence of a category, there is also a demand for networking –
getting to know others who are active in the market. In this vein, consultancies help shape emer-
ging categories by organising events. This provides another early business opportunity as it
allows them to position themselves in an emerging market while also being among the first
to generate income. Events are trans-organisational structures with the potential to configure
and reconfigure a market category by bringing together potential participants around common
interests and issues (Anand and Jones 2008). For example, events such as conferences and
trade shows can act as venues for participants to signal membership in the field (Granqvist,
Grodal, and Woolley 2013) and as forums for interaction and contestation (Lampel and Meyer
2008). Events thus provide temporal discursive spaces that are not normally available, thereby
facilitating multiple and conflicting discourses that may lead to new narratives about the field
(Garud 2008). For emerging market categories conferences are particularly important, as these
are occasions for members to ‘define and redefine the field in dynamic ways’ (Garud 2008,
1085). For example, in his study on the emergence of cochlear implants, Garud (2008) found
that conferences provided stakeholders with a venue for enactment of competing technologies,
collective sensemaking, and consensus building.

In sum, although management consultancies may be somewhat peripheral in the emerging cat-
egory with respect to their knowledge and development activities, they are active participants in cat-
egory construction; they shape its social and symbolic boundaries by authoring reports and
organising events (Grodal 2018). Due to their future-orientated narratives and growth forecasts,
they play a major role in shaping the expectations and understandings of category members regard-
ing the right timing for engagement. Nevertheless, the literature remains unclear on the role of man-
agement consultancies in construction of temporal structures during the emergence of a market
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category. Hence we set out to answer the following question: How do consultants engage in temporal
work during market category emergence?

Methodology

Our investigation aimed to enhance knowledge on the role of consultants in an emerging market
category. For this purpose, we studied quantum computing as an emerging domain of science
and technology (Rotolo, Hicks, and Martin 2015) that provides a research context with ample
material on consultants’ activity. We used a data-driven, inductive approach (Langley 1999) to inves-
tigate what consultants do during market category emergence when quantum futures are brought
into present existence.

Empirical setting

Quantum computing is a young discipline at the interface between computer science and quantum
physics (Paraoanu 2011). The field focuses on development of universal quantum computers, i.e.com-
puting devices that instead of classical bits use quantum bits, or qubits, to store and process infor-
mation. Although current quantum computers still underperform classical computers, they promise
major increases in processing capacity that would enable solutions to problems deemed unsolvable
with classical computers within any reasonable time frame (Vermaas 2017). Decades of laboratory
work and the growing ability to manipulate quantum effects are now paving the way towards the
first, near-market-ready quantum computer (Mohseni et al. 2017). Quantum computing is expected
to create a new paradigm in computing and have a real, game-changing practical impact for science,
business, and society in ways we cannot yet foresee. As a result, several players have announced
their interest in the emerging market of quantum computing, among them big tech companies
such as IBM and Google, smaller startups such as Rigetti and IonQ, and consulting firms such as
McKinsey, Deloitte, and Accenture. The speed of industrial activity has surprised scientists (Preskill
2018) and many recognise that quantum computing is at present surrounded by hype, especially
since a prototypical design and use cases are yet to emerge. Hence this setting, characterised by
extreme ambiguity and uncertainty, provides an excellent context for studying the dynamics of
market category emergence.

Data sources and analysis

Our exploration of the role of consultants in the emerging market category of quantum computing is
part of a larger, long-term project. The data for this project encompass interviews with industry
players, substantive archival material consisting of news stories and reports, and observations of
numerous events and conferences. Using insights from this larger project, we observed that the
role of management consultants during early market formation comprised two main activities: pro-
ducing industry reports and organising networking events.

Accordingly, our primary data for this paper are reports and events. We systematically collected all
the published consultancy reports on quantum technologies in general and quantum computing in
particular. These reports numbered 24 and comprised 464 pages of material for analysis. Addition-
ally, we collected data from eight quantum computing events organised or sponsored by consulting
firms. We collected publicly available event materials, including presentation slides, agendas, and
press releases, as well as presentations of speakers when available and took observation notes
during the events. A summary of our data is provided in Table 1.

We began our analyses by writing a historical narrative about the key scientific and industry
advancements in quantum technologies and quantum computing. For this, we used secondary
sources from our project, including archival data and interviews. The narrative developed continu-
ously as we integrated new information emerging from the on-going data collection.
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Table 1. Summary of data.

Reports published by management consultancy firms

N Authoring firm Year Pages Title

1 Accenture 2017 16 Innovating with Quantum Computing
2 2017 20 Think beyond ones and zeros. Quantum

computing. Now
3 2020 18 In Quantum we trust
4 BCG 2018 19 The Coming Quantum Leap in Computing
5 2018 30 The Next Decade in Quantum Computing

and How to Play
6 2019 19 Where Will Quantum Computers Create

Value and When?
7 2019 6 Will Quantum Computing transform

Biopharma R&D?
8 CB Insights 2019 31 What Is Quantum Computing?
9 Deloitte 2017 10 From fantasy to reality: Quantum computing

is coming to the marketplace
10 2019 20 Quantum computers: The next

supercomputers, but not the next laptops
11 2020 20 The realist’s guide to quantum technology

and national security
12 Inside Quantum Technology 2019 7 Quantum Computing Strategies: 2019
13 KPMG 2019 2 Quantum Computing 101
14 McKinsey 2016 3 The growing potential of quantum

computing
15 2019 7 The next big thing? Quantum computing’s

potential impact on chemicals
16 2020 8 The next tech revolution: quantum

computing
17 2020 9 A game plan for quantum computing
18 Patinformatics 2017 65 Practical Quantum Computing: A Patent

Landscape Report
19 PwC 2017 6 Information Security in the Age of Quantum

Technologies
20 2019 44 Advancing a strategy for quantum

computing that will inspire, support and
safeguard economic growth in the Middle
East

21 2019 22 Quantum Computing: A technology of the
future already present

22 The Hutch report 2018 44 Quantum Computers: The game changers?
23 Wavestone 2019 23 Quantum Computing: Ready for the Huge

Leap?
24 Yole Development 2020 22 Quantum Technologies

Total 464
Events materials
N Name of the event Related

consultancy
firm

Year
(s)

Place Data details

1 The Quantum Countdown Z/Yen 2018 Webinar Materials publicly provided
2 Quantum Computing

Business Conference
McKinsey 2019 Paris, France Materials publicly provided

3 Inside Quantum Technology
Europe

Inside Quantum
Technology

2019 The Hague, the
Netherlands

Event attended

4 Inside Quantum Technology
New York Online

Inside Quantum
Technology

2020 Online Event attended

5 BCI Summit Quantum Social Venture
Circle

2019 New York, USA Materials publicly provided

6 Getting Ahead in the
Quantum Economy: A
Deep Dive into the
Hardware

e2i 2019 Singapore,
Singapore

Materials publicly provided

7 Quantum Tech Congress Several 2019 London Materials publicly provided
8 Quantum Computing

Summit
KPMG 2020 London, Silicon

Valley
Materials publicly provided
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Following inductive, data-driven analyses of our primary data, we started the analysis with a close
reading of the data, with each of the authors independently analysing part of the material (Glaser
and Strauss 1967). We then discussed and compared our initial findings and decided on more
focused themes for deeper analysis. Our second round of analysis focused on three broad themes
that emerged as the key actions taken by the consultants: bringing the future into present existence,
constructing unpredictability, and creating a sense of urgency. We analysed our data to uncover how
meaning is constructed around these complex topics. At the final stage, we focused our analysis on
the motivations and claims of the consultants regarding the emerging market of quantum
computing.

Temporal work by consultants to create a market for knowledge

In this section, we present our findings. First, we show how the consultants bring ‘a quantum future’
into present existence. Second, we show how they sketch a path between present and possible
futures, thereby constructing ultimate unpredictability, and third, we show how they create a
sense of urgency for market engagement. Taken together, our findings shed light on the role of
the consultants during market category emergence by creating a ‘market for knowledge’.

Bringing an emerging market category into present existence

By authoring reports and organising events around quantum computing, consultants bring this
novel market category into present existence. First, they engage in temporal and technological
demarcation by presenting quantum computers as a profoundly different, disruptive technology
that will lead society into a new era. Second, they depict the future existence of quantum computers
as inevitable by providing estimates of the future market.

Temporal and technological demarcation
The consultants present quantum computers as a new market category that differs profoundly from
earlier computing technologies; the emergence of quantum computers creates a boundary between
what is now and what will be in the future. The technology behind the devices is described as ‘fan-
tastical’ (Schatsky and Puliakodil 2017, 2) and quantum computing is envisioned to have ‘the poten-
tial to be both transformative and disruptive.’ (Hazan et al. 2020, 3). Quantum computers are
presented as paradigm-breaking and revolutionary: ‘The very nature of quantum physics creates
opportunities to completely disrupt existing technologies, and break the paradigms of classical com-
putation’ (Ward et al. 2020, 4) and ‘[i]ts disruptive potential exceeds that of the internet, smart-
phones and cloud computing combined‘ (Vernacchia 2019, 9). The emergence of quantum
computing demarcates the beginning of a new era: ‘[w]e’re at the dawn of the quantum-computing
age’ (Brownell and Chui 2016, 1). This temporal demarcation suggests that there will be a post-
quantum world with new opportunities and threats. Even though the timeline for this future is
uncertain, consultants propose that executives ‘begin to prepare their enterprises for the era of
quantum computing’ (Schatsky and Puliakodil 2017, 5, emphasis added).

To demarcate the new technology, quantum computers are described as offering ‘an entirely new
model of computing’ that is as far from classical computing as light bulbs are from candles (Carriere
et al. 2019, 10). In a more modest discourse, quantum computing is portrayed as a continuation of
the computing paradigm, enabling ‘the fifth generation of computers’ (Carrel-Billiard, Garrison, and
Dukatz 2017, 5). Quantum computers are differentiated from classical computers by explaining that
their abilities extend beyond those of classical computers. Quantum computers ‘will be able to
perform certain kinds of calculations exponentially faster than the fastest computers currently
known’ (Schatsky and Puliakodil 2017, 2) and solve ‘certain problems far faster than conventional
machines’ (Quantum Business Conf. Paris programme leaflet, 2019). As a general-purpose
quantum computer is yet to be built, there is uncertainty about what such a device could do: ‘In
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fact, researchers don’t yet know all the types of problems at which quantum computing could excel’
(Schatsky and Puliakodil 2017, 3). However, despite such a high level of uncertainty, the consultants
contend that quantum computing will have a bright future: ‘In the long term, such machines will
very likely shape new computing and business paradigms by solving computational problems
that are currently out of reach’ (Gerbert and Ruess 2018, 3).

Narrating the future existence of quantum computers
Though current quantum computers are early prototypes, the consultants portray the future pres-
ence of a universal quantum computer as certain. It is not a matter of if, but rather of when, in
fact they maintain that the ‘quantum countdown’ (Z/Yen, 2018, event brochure) has already
started. The only future available to actors is the one in which the emergence of quantum computers
leads to more disruptive change than that instigated by previous technologies. Indeed, consultants
state that ‘we believe that this technology is within our reach and will be available in the next
coming years’ (Haddad and Chinasi-Halet 2019, 19).

This future existence or even imminent reality of quantum computing are portrayed in the titles
of reports produced by consultants: for example ‘A technology of the future already present’
(Haddad and Chinasi-Halet 2019) and ‘From Fantasy to Reality: Quantum Computing is coming to
the marketplace’ (Schatsky and Puliakodil 2017). Even though their much-vaunted superiority
over classical computers has not yet been verified, the consultants state that ‘such a demonstration
is deemed imminent’ (Gerbert and Ruess 2018, 9). Ambiguity around the emergence of the novel
market category is dispelled by evoking images of other successful technologies: ‘Remember that
deep learning, which today dominates the fast-growing field of AI, was also once a purely exper-
imental success’ (Gerbert and Ruess 2018, 19).

Consultants also categorise market participants and make forecasts about the future size of the
market. The technology is deemed developed enough ‘for an ecosystem of hardware and software
architects and developers, contributors, investors, potential users, and collateral players to take
shape’ (Gerbert and Ruess 2018, 6). Moreover, some consultants provide estimates on the potential
value of the market; Hazan et al. (2020, 4) estimate a ‘+$1 trillion value potential by the mid-2030s in
5 industries’ and Lee et al. (2019, 5) a future market ‘about the size of today’s supercomputer market
– around US$50 billion’.

Constructing ultimate unpredictability

To create demand for their ‘knowledge services’, consultants frame the path from the present to the
inevitable quantum future as extremely open-ended and difficult to foresee. In essence, they con-
struct ultimate unpredictability. Our data show that the consultants devise a complex narrative of
uncertainty about future developments and ambiguity about the forms of quantum computers to
describe how the market will evolve and create demand for their knowledge services.

Uncertainty in the timeline
The consultants portray a timeline that separates the present (in which quantum computers are not
available) from the future. They infuse the latter with uncertainty by emphasising that the nature of
this technology is still unknown, especially because it is evolving at an unpredictable pace. They
make fuzzy claims such as ‘it isn’t far away’ (Vernacchia 2019, 12), predict ‘upcoming real-world
applications’ (Quantum Computing Business Conference, 2019), or on the contrary argue that
‘none of this will happen overnight’ (Ménard et al. 2020, 1). The overall tone of the consultants’
reports is one of uncertainty – ‘there is no exact timeline for commercial availability of a general-
purpose universal quantum computer’ (Buchholz et al. 2020, 7). While some reports provide a
‘likely timetable for development’ (Russo, Thaker, and Adam 2018, 4, emphasis added), others
emphasise that ‘experts are divided on the timing of quantum computing’s impact’ (Langione et
al. 2019b, 13).
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As the consultants portrayed the pace at which the timeline is developing as unpredictable,
the ultimate horizon appears even more uncertain; indeed ‘the progress in recent years is
hard to overstate’ (Gerbert and Ruess 2018, 3) given that such technologies ‘can emerge at
unpredictable speed’ (Ménard et al. 2020, 9). Thus, if some consultants highlight the surprising
speed of its development – outlining for instance that ‘quantum computer development is pro-
gressing at a faster pace than expected’ (PwC and Russian Quantum Center 2017, 2) – others
warn of its probable slowness – ‘since the technology is nascent, progress might be slow’
(Hazan et al. 2020, 6, emphasis added). The latter group explains that the technologies underlying
development of quantum computers – such as those enabling operation in a ‘vacuum environ-
ment or at cryogenic temperatures’ (Gerbert and Ruess 2018, 3) eventually reaching known phys-
ical limits such as ‘the lowest temperature that’s physically possible in the universe’ (Brownell
and Chui 2016, 2) – are ‘technical hurdles that quantum computing faces’ (Gerbert and Ruess
2018, 3). Thus, the consultants contend that ‘maturity in quantum computing will not follow a
smooth, continuous curve. Instead, a precipitous breakthrough that may come at any time’ (Lan-
gione et al. 2019b, 2, emphasis added), with the ‘ultimate pace and roadmap [being] still uncer-
tain’ (Gerbert and Ruess 2018, 24).

Ambiguity about the potential technological designs and market structures
The consultants not only portray an uncertain timeline separating the present (in which quantum
computers are not available) from the future, but also connect this present to several possible
futures (in which some quantum computers will be available). To do so, they envisage a multiplicity
of possible technological designs for quantum computers and provide blurred categorisations of
eventual market providers, thereby giving rise to ambiguity.

Several technological designs coexist in the emerging market category. The consultants depict
the different existing designs for qubits and their related technological challenges and acknowl-
edge that there are currently ‘several approaches to building quantum computers’ (Carrel-Billiard,
Garrison, and Dukatz 2017, 8), that ‘there is no consensus to date on how to physically create
qubits’ (Carriere et al. 2019, 22), and that ‘nobody knows what will be the right technology,
that’s gonna work’ (Quantum Computing Business Conference (2019) roundtable moderator).
The consultants also acknowledge the uncertainty regarding the future forms of qubits: ‘who
knows, new types of qubits might ease [one] constraint in the future’ (Carriere et al. 2019, 22).
Since there are a number of potential technological designs, the ultimate form of the underlying
architecture remains unclear (Gerbert and Ruess 2018). With respect to technological design, the
final computers could be hybrids (Gerbert and Ruess 2018).

Furthermore, the consultants suggest a multiplicity of possible futures by providing blurred cat-
egorisations of eventual quantum computer providers, by for instance distinguishing between ‘end-
to-end providers’, ‘hardware players’, ‘services players’ and ‘specialists’ (Gerbert and Ruess 2018, 7)
or ‘worldwide tech giants’ and ‘start-ups’ (Vernacchia 2019, 11) or even ‘components’, ‘software’
and ‘hardware’ providers (Carriere et al. 2019, 32). However, they also note that ‘the lines
between layers [are] easily blurred or crossed, in particular by maturing hardware players extending
into the higher-level application, or even service layers’ (Gerbert and Ruess 2018, 8).

Thus, while the consultants envision the inevitability of the new market category, they also build
fundamental uncertainty and ambiguity into their narratives about the timeline and nature of the
market category’s emergence to convince participants that they need new knowledge and
networks.

Creating a sense of urgency for market engagement

Finally, the consultants argue strongly for immediate market engagement with quantum computing
as a condition for future market success and highlight the steps that others have already taken. This
is exemplified in a rhetorical question we found on the website of the Quantum Computing Summit,
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‘Quantum is a thing of the future, right? No, you can take advantage of this right now!’ Hence the
consultants contend that there is a current need for their services in the area.

Framing early engagement as a condition for keeping up with the competition
The consultants frame present or near-future market engagement as a condition for future success.
They describe early engagement with quantum computing as essential efforts by businesses to
achieve top performance in their market categories. As exemplified in a report published by BCG
(Langione et al. 2019a, 5) for the category of biopharma, the consultants state that ‘a quantum-
advantaged world will probably witness a race to find and patent the best molecules for a given
target’ and that biopharma firms ‘should take the necessary steps now to prepare for quantum com-
puting’s role in R&D’ (emphasis added). For almost every existing market category, the consultants
assert that ‘early movers will almost certainly gain advantages that followers will have a tough time
matching’ (Langione et al. 2019a, 1). Overall, the consultants urge their readers to ‘act now’ (Budde
and Volz 2019, 1) because it will soon ‘be too late to develop a strategic position and investment
plan’ (Vernacchia 2019, 12) given that ‘the time to look at options for a quantum-safe architecture
is at a minimum 10 years ahead of the expected need date’ (Ward et al. 2020, 17).

Highlighting steps already taken by possible competitors
Another way to urge actors to take part in constructing the market is to highlight how other actors
already have a quantum strategy and are taking the action needed to become industry leaders in the
newmarket. For example, in the financial industry, where quantum computing will supposedly bring
early benefits, the consultants emphasise that ‘major banking actors are already involved in this
initiative’ (Haddad and Chinasi-Halet 2019, 13). In another report, they call for investments in
talent management, as ‘companies such as Airbus already offer quantum training programmes to
prepare their engineers for the future’ (Langione et al., 2019a, 5). The consultants also point to
the consequences of not preparing for the coming quantum age: ‘In an extreme scenario, bio-
pharma companies risk being relegated to focusing mainly on clinical development, medical
affairs, and sales’ (Langione et al., 2019a, 5). By showing what others have done, the consultants
establish that actions have already been taken and thereby create potential benchmarks.

Temporal work by consultants to build a market for knowledge during category
emergence

According to our analyses, the consultants perform three types of temporal work during category
emergence: (1) they bring the future market category into present existence, thereby making it
subject to actions taken by their audiences; (2) they construct ultimate unpredictability, which
implies that audiences need external knowledge to engage with the future; and (3) they create a
sense of urgency around market engagement, which implies that the audiences need to take
action now.

Through this temporal work, the consultants construct a ‘market for knowledge’ as displayed in
Figure 1. This market designates a space where they portray a knowledge shortage on the demand
side and then then urge their audiences to engage immediately with the future technology. The
forms of temporal work we have identified are all necessary yet independently non-sufficient. By
bringing the future into present existence, the consultants enable their audiences to envisage the
necessary action. Only by portraying such action as urgent and complex can they convince their
audiences of the existence of a ‘knowledge shortage’ and the need for concrete steps to address it.

The supply side of this market for knowledge is partly fuelled by the consultant firms them-
selves; in the emerging industry of quantum computing, consultants are keen to ‘help [the
audience] move forward’ (Haddad and Chinasi-Halet 2019, 17) or to propose working ‘with
clients to conduct quantum business experiments’ to assist them in gaining ‘unique insights
into how quantum computing can be applied to their enterprises’ (Carrel-Billiard, Garrison,
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and Dukatz 2017, 14). However, they also incentivise their audiences to manage ‘partnerships,
or patent acquisition opportunities’ (Patinformatics, 2017, 3) especially with start-ups or even to
envision a ‘one-off partnership with a quantum community player (a manufacturer, publisher,
university, start-up, VC firm, consulting firm, etc.) – to define or prototype a use case specific
to the business’s needs’ (Carriere et al. 2019, 37). In sum, the consultants construct a market
for their services in the nascent market category through these forms of temporal work.

Discussion and conclusions

Our findings contribute to the literature onmarket category emergence by showing how consultants
acting as market intermediaries actively shape emerging market categories. While positioning them-
selves in an emerging market through temporal work, they shape the emerging category and thus
increase their possibilities to gain a central intermediating position within that market.

Temporal work by management consultants during category emergence

The literature on temporal work refers to how market participants are embedded in and develop
new temporal structures that then guide behaviours in markets (Granqvist and Gustafsson 2016;
Kaplan and Orlikowski 2013; Pontikes and Rindova 2020). While previous studies have looked at
how market actors construct expectations and understandings about the timing for market entry
(Garud, Schildt, and Lant 2014), there is still little understanding of how such activities constitute
novel markets. Our study on the activities of management consultants during the emergence of
the quantum computing market category casts light on this issue. First, we find that consultants
bring the future market category into present existence, thereby making the category ontologically
real. By stating that the category will inevitably emerge, they make it a relevant object for action.
Second, consultants construct extreme open-endedness, which implies that their audiences may
need external knowledge and networking to proceed to such actions. The third aspect is that they
create a sense of urgency to engage with the market category in the present. We show that the
inherent combination of extreme open-endedness and the need to engage with the category to
keep up with the competition support formation of a market for knowledge where consultants
enable their clients to alleviate the ‘knowledge shortage’ between the present market and its

Figure 1. Temporal work and the creation of a market for knowledge.
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potential future manifestations. Our study thereby provides important insights into the role of man-
agement consultancies as key knowledge intermediaries in nascent market categories.

Practical implications and suggestions for future research

Our study also raises relevant practical implications for the role of management consultants in
constructing a market for knowledge, thereby foreshadowing a future industry. It shows that
while narratives can be used as a tool to translate emerging markets into present action,
they also produce equivocality. By narrating markets in this way, management consultants
create a sense of urgency that persuades market players to consider undertaking present
action towards an inevitable, yet uncertain, future market. Our study also shows that manage-
ment consultants create a market for knowledge by actively constructing a knowledge shortage,
for which they propose to supply their consulting services. While few other organisations can
generate revenue in a nascent market category, management consultants can and thus
sustain their activities by continuously producing a knowledge shortage and partially supplying
the missing knowledge. Policymakers planning interventions to support an emerging market
should thus keep in mind that their market-specific insights might be influenced by the
stories of market intermediaries who are interested in sustaining a market for knowledge
over prolonged periods. While previous research has pointed to this (Granqvist, Grodal, and
Woolley 2013), our study identifies the specific types of temporal work that may instigate out-
comes such as prolonged hypes.

For future research, our findings direct attention to the novel and interesting insights that
can be gained by exploring nascent market categories. Specifically, our findings indicate the
need to engage in real-time empirical research to explore how emerging technologies and
market categories advance – free from the posthoc rationalisation of knowing the future end
state of that technology, market, or category. In this paper, such a perspective enabled identifi-
cation of a market for knowledge in a nascent market category. Future research could extend
these findings to include the insights of other market intermediaries to give a more complete
picture of the variety of activities and strategies employed by market intermediaries when
working on nascent market categories. Moreover, our findings point to the role of management
consultants in the construction of temporal structures in the very early phases of market cat-
egory emergence. In particular, our empirical study emphasises the role of these consultants
in convincing end-users of the urgency of engagement in the nascent market. Future studies
on the role of management consultants in the emergence of new market categories could
focus on cases in which management consultants construct other forms of temporal structures
(such as ‘non-urgent’). It could also examine how the temporal work of consultants succeeds
(or fails) to enhance engagement by end-users or explore the underlying reasons leading man-
agement consultants to undertake such temporal work.

Our study sheds light on how market intermediaries can shape emerging market categories
through temporal work. We show how management consultants as market intermediaries construct
a market for knowledge that foreshadows the future industry. This market for knowledge allows
intermediaries to capitalise on the emerging market early on, before more central actors in the
field are able to reap profits.
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