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Abstract

Most studies concerning dominant designs focus on ‘collective’ or ‘competitive’ strategies that companies deploy to impose their choices on 
the market. The objective of this research is to assess the extent to which ‘coopetitive’ strategies may lead to a dominant design. We ana-
lyzed the development of a dominant design over an 84-year period through a historical study in the field of pinball machines. Our study 
focuses on the five main manufacturers of pinball machines and analyzes data from 1930 to 2014. We demonstrate that companies undergo 
three phases that involve the progressive development of coopetitive relationships with different impacts on the generation of innovation. 
Because manufacturers differentiated their offerings, innovated and simultaneously imitated others, increased competition resulted. 
Simultaneously, external threats and the need to collectively respond to clients and partners prompted the manufacturers to cooperate 
with one another. Thus, our research provides a better understanding of how specific horizontal coopetitive relationships among manufac-
turers of the same type of products impact the development of a dominant design at the industry level. This case study suggests that as a 
theoretical framework, coopetition introduces new insights into the comprehension of relational dynamics during the development of 
dominant designs. Our observations also confirm or invalidate conclusions drawn in previous works related to coopetition strategies. In 
particular, this case is interesting as although the appropriability regime was weak, companies still developed coopetitive relationships, con-
tradicting previous studies.
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Studies about technology dynamics and technological 
forecasting have established the concept of dominant 
design as quasi-paradigmatic (Hekkert & van den Hoed, 

2004; Murmann & Frenken, 2006). A dominant design corre-
sponds to the specification that defines the product category’s 
architecture. This specification may consist of a single design 
feature or a complement of design features (Anderson & 
Tushman, 1990; Christensen, Suárez, & Utterback, 1998; 
Srinivasan, Lilien, & Rangaswamt, 2006).

The selection of a dominant design corresponds to a key 
moment in the process of technological development 
(Murmann & Frenken, 2006; Tushman & Murmann, 1998). This 
process is characterized by a first period of disruption associ-
ated with the development of several technological options 
and a gradual convergence on a limited number of alternatives, 
which leads to the selection of a dominant design. After this 

selection, a phase of incremental innovations begins, which re-
inforces the dominant design (Abernathy & Utterback, 1978; 
Anderson & Tushman, 1990; Murmann & Freken, 2006). 
Since the pioneering work of Abernathy and Utterback (1978), 
researchers have focused on defining the concept of dominant 
design, its underlying causal mechanisms, its level of analysis, its 
effects on environmental conditions, and the evolution of in-
dustrial organizations (for a review, see Murmann & Frenken, 
2006). Several authors have demonstrated that the ‘strategic 
maneuvers’ (Cusumano, Mylonadis, & Rosenbloom, 1992) of 
companies can explain the outcomes of competitions among 
different dominant designs (Rosenbloom & Cusumano, 1987; 
Suárez & Utterback, 1995).

This literature concerning dominant designs focuses on de-
ploying either ‘competitive’ or ‘collective’ strategies. However, 
focusing only on these two relational logics to understand firm 

*Corresponding author: Albéric Tellier, Email: alberic.tellier@dauphine.psl.eu

http://dx.doi.org/10.3917/mgmt.v23.i2.4624
http://creativecommons.org/licenses/by-nc/4.0/
mailto:alberic.tellier@dauphine.psl.eu


Original Research Article 21

How coopetition influences the development of a dominant design

actions downplays more complex forms of relationships. 
Technological arrangements among firms do not always lead 
to a decrease in competitive rivalries or a dearth of innova-
tions over the long run (Shibata, 1993). In fact, companies may 
simultaneously target a collective strategy to make the techno-
logical know-how more transferable and tradable and protect 
their technology from imitators to foster its appropriability 
regime (Hurmelinna-Laukkanen & Puumalainen, 2007; Shapiro 
& Varian, 1998; Teece, 1986). They would then simultaneously 
use patents, secrets, knowledge tacitness and control of human 
resources turnover to avoid knowledge leakage (Hurmelinna-
Laukkanen & Puumalainen, 2007) and license their technology 
or give access to their competitors to certain components to 
facilitate adoption (Ehrhardt, 2004). 

Hence, more attention should be paid to ‘coopetitive strat-
egies,’ which involve both cooperation and competition. We 
define coopetition as relationships that simultaneously involve 
collaboration and competition. In coopetition, companies si-
multaneously balance collective and individual interests 
(Gnyawali & Park, 2011). Thus, they collaborate to create com-
mon value and compete to reap benefits by appropriating a 
bigger share of the created value (Brandenburger & Nalebuff, 
1995). 

To our knowledge, very few researchers have deeply ana-
lyzed this type of relationship during the formation of a domi-
nant design. Although there is a significant amount of research 
to explain why a dominant design emerges in an industry, the 
literature is less clear regarding how dominant designs emerge 
and how firms behave to impose their product as a dominant 
design (Funk, 2003).

Thus, our research question is as follows: how do specific 
horizontal coopetitive relationships among manufacturers of 
the same type of products impact the development of domi-
nant designs at the industry level? To achieve this objective, we 
undertake a historical study of the development of a dominant 
design within the pinball machine industry. Our study focuses 
on the five main manufacturers of pinball machines – all lo-
cated in Chicago – and analyzes data for a long time period: 
from 1930 to 2014.

The first part of this article presents the study’s theoretical 
framework and research objectives, and the second part de-
scribes its methods. The historical analysis is based on four 
types of data: books on pinball history, articles from the eco-
nomics and specialty literatures, patents in full-text from the 
USPTO database, and discourses from 32 industry representa-
tives that were collected from different sources. The results are 
described in the third part of the article and discussed in the 
fourth part.

This research shows how coopetitive relationships lead to a 
dominant design and how those relationships form and evolve. 
In the pinball machine industry, the dominant design was not 
imposed by a single organization ‘riding alone,’ nor did the 

dominant design result from a prior agreement among indus-
try participants favoring a collective strategy. It came from both 
strategic maneuvers deployed by manufacturers and triggers 
from third parties and the external context. As manufacturers 
differentiated their offerings, innovated and simultaneously im-
itated others, increased competition resulted. Simultaneously, 
external threats and the need to collectively respond to clients 
and partners prompted the manufacturers to cooperate with 
one another.

Furthermore, our case study highlights specific characteris-
tics and gives evidence contradictory to the established litera-
ture. Hence, the ability of manufacturers to regularly and 
quickly integrate new technologies to strengthen the dominant 
design demonstrates a strong absorptive capacity. Moreover, 
this study highlighted that the pinball machine industry was 
characterized by a weak appropriability regime. In particular, 
mechanisms of institutional protection (more particularly pat-
ents) provided a fragile protection, as indicated by short imita-
tion delays. These results highlight conditions in which 
coopetition can emerge in spite of a weak appropriability re-
gime, which brings new insights to the work of Ritala and 
Hurmelinna-Laukkanen (2013).

Theoretical background

The development of a dominant design in the 
technology life cycle

The integration of new technologies in products, processes, 
or services is often characterized by conflicts among both 
competitors and coalitions or associations (Tushman & 
Murmann, 1998; Von Burg & Kenney, 2003). However, existing 
firms gradually converge around common choices (Geroski, 
1995), and a dominant design is eventually enforced 
(Abernathy & Utterback, 1978). Developing a dominant de-
sign and establishing new designs involve a process compris-
ing four phases (Anderson & Tushman, 1990; Funk, 2003; 
Murmann & Frenken, 2006): emergence, fermentation, selec-
tion, and incremental change.

The first phase corresponds to the emergence of a techno-
logical disruption, which can renew the core competencies and 
assets of an industry. This disruption affects either the product 
or the processes associated with the product (design, manu-
facturing, distribution…) (Anderson & Tushman, 1990). 
Regarding the product, disruption results in the emergence of 
a new category of product, the substitution of one product by 
an alternative product, or a significant improvement in the per-
formance of existing products (Tushman & Anderson, 1986). 

The second phase of the process is the ‘era of ferment.’ 
During this phase, competition occurs not only between the 
new technology and older products and/or services but also 
among different technological options. New actors, including 
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both existing companies and new entrants, are motivated by 
the opportunities offered by new technologies and try to ex-
ploit them. As companies search for the ‘best solutions’ to 
launch in a market, they often propose several technological 
innovations without improving industrial processes. Thus, sev-
eral versions of the product are released to the market 
(Klepper, 1996), each based on alternative technological op-
tions and/or specific configurations.

The third phase corresponds to the selection of a dominant 
design. This phase starts with the development of a version 
that is more attractive for a significant number of users, com-
pared to earlier products. This new design does not usually 
include radical innovations but rather is a creative synthesis of 
innovations that were introduced independently (Murmann & 
Frenken, 2006). Then, several actors converge gradually on one 
option to favor the adoption of their products (Schubert, 
Sydow, & Windeler, 2013; Sydow, Windeler, Schubert, & 
Möllering, 2012) and contribute to the achievement of a dom-
inant design. Eventually, the dominant design is considered as 
the design “that wins the allegiance of the marketplace, the 
one that competitors and innovators must adhere to if they 
hope to command significant market following” (Utterback, 
1994, p. 24). Dominant designs could encompass the whole 
product and/or individual components of the product 
(Murmann & Frenken, 2006). The dominant design could rely 
on a single technology or on a combination of technologies 
(Christensen et al., 1998).

As the establishment of a dominant design reduces the 
number of alternatives, it enhances the economy of scale, re-
duces uncertainty in the market, and enforces standardization 
(Abernathy & Utterback, 1978). The existing literature is not 
very clear regarding the differences between standards and 
dominant designs. Some prior research has used the terms 
interchangeably, and terms such as ‘standards wars’ have been 
used to denote the battle between designs (Shapiro & Varian, 
1998; Srinivasan et al., 2006). The term ‘standard’ must be used 
to denote the technical specifications for reference, compati-
bility, and connectivity that are required for the proper func-
tioning of products that must be connected with others (such 
as DVDs, smartphones, and PCs). Standards in a product cate-
gory serve to enhance functional acceptance, which does not 
relate to market acceptance. Conversely, market acceptance is 
an integral aspect of dominant design (Srinivasan et al., 2006). 
In this paper, in accordance with the work of Funk (2003), we 
define a ‘standard’ as an interface standard and a ‘dominant 
design’ as a product (or subproduct) architecture. For example, 
smartphones have different standards (the ‘air-interface’ stan-
dard, ‘operating system’ standard, ‘software-hardware’ inter-
face…), but a dominant design has emerged since the launch 
of the iPhone. 

The fourth phase is the ‘era of incremental change.’ This 
phase is characterized by gradual improvements in currently 

exploited technologies, which reinforce the dominant design 
(Tushman & Anderson, 1986). Companies then favor exploita-
tion, which involves the efficient use of existing knowledge 
(March, 1991). Thus, the assets and competencies of existing 
companies are closely built into the chosen design, which 
makes organizations more vulnerable to major technological 
disruption. Unsurprisingly, a technological disruption results in 
a new cycle that challenges the dominant design.

Throughout the technological cycle, innovations are 
launched, and different types of innovations predominate 
during the three phases of the dominant design formation. 
Furthermore, those innovations can relate to a core concept 
or a particular component, as a product, like any other com-
plex system, does not correspond only to an assembly of in-
teracting elementary components but rather consists of a 
nested hierarchy of different subsystems (Simon, 1962; 
Murmann & Frenken, 2006). Thus, according to Henderson 
and Clark (1990), four types of innovation can be distin-
guished during the technological cycle (Table 1).

A radical innovation establishes a new product category 
using new components and introduces a paradigm shift. It is 
often associated with the introduction of a new technology. 
This type of innovation mainly appears in the first phase of the 
technological cycle. Architectural innovations concern changes 
in the association among the concepts and product 
components.

It is mostly associated with the ‘fermentation’ phase of the 
technological cycle as actors are searching for the best design 
to satisfy the market. Those changes in architecture lead to 
numerous product innovations, as shown by Abernathy and 
Utterback (1978). The establishment of a dominant design 
emerges as the majority of actors accept the product architec-
ture. After the selection of the dominant design, actors favor 
incremental innovations or modular innovations that renew 
the concept (notably by adding a component or a feature) 
without disrupting all components.

Strategic maneuvers: A causal mechanism in the 
development of dominant designs

Scholars of dominant designs have appealed to a variety of 
underlying causal mechanisms to explain why a particular 

Table 1. Henderson and Clark’s (1990) innovation framework

Linkages between core 
concepts and 
components

Core concepts

Reinforced Overturned

Unchanged Incremental innovation Modular innovation

Changed Architectural innovation Radical innovation

Source: Henderson and Clark (1990, p. 12).
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design emerges as the dominant design (Murmann & Frenken, 
2006). They can be classified into four categories:

1. A design becomes dominant because it represents the 
best technological compromise between the different 
functional characteristics of the technology (Christensen 
et al., 1998; Suárez & Utterback, 1995).

2. The selection of a dominant design is caused by the exis-
tence of network effects and economies of scale that 
create dynamic, increasing returns (Arthur, 1989; Cecere, 
Corrocher, & Battaglia, 2015; Katz & Shapiro, 1985).

3. A dominant design emerges through a combination of 
sociological, political and organizational dynamics 
(Tushman & Rosenkopf, 1992). In particular, actor net-
work theory (Akrich et al (2002a, b); Bijker, Hughes, & 
Pinch, 1989) focuses on the influence of conflicting in-
terests and trade-offs between different actors on inno-
vation characteristics.

4. The strategic maneuvers followed by firms to address 
their competitors influence the development of a dom-
inant design (Cusumano et al., 1992; Rosenbloom & 
Cusumano, 1987; Suárez & Utterback, 1995).

The selection of a dominant design implies that actors lead 
toward similar options. Imitation and collaboration, for exam-
ple, are cornerstones in the process of dominant design devel-
opment. However, the stabilization of a dominant design 
depends on relationships that firms have (or do not have) with 
their competitors. Those relationships can involve three differ-
ent logics: confrontation, cooperation, and avoidance (Kœnig, 
2004). These three logics can be used to define three ‘strategic 
maneuvers’ (Cusumano et al., 1992) that can lead to a domi-
nant design (Figure 1).

A ‘competitive strategy’ (Figure 1) means that the innovative 
firm attempts to impose its own design and favors 

competition with alternative technologies and products. As the 
innovative firm attempts to obtain substantial returns, that firm 
(which ‘rides alone’) may enhance its technology leadership to 
obtain (at least for some time) a technology monopoly and to 
discourage the launch of competitive products. The firm that 
originated the winning design flourishes, whereas other firms 
that invested in alternative designs incur economic losses 
(Murmann & Frenken, 2006). Fernández and Valle (2019) 
noted that this strategy occurs during the emergence of de 
facto dominant designs, which are derived from market selec-
tion. In those instances, the pioneering firm (which may have 
launched a disruptive technology) needs to invest considerable 
resources to conquer a large customer base, such as Intel with 
its microprocessor. Then, the firm can usually convince custom-
ers and suppliers that it is winning the game through advertis-
ing and statements. The success of this type of strategy depends 
on the appropriability regime (Teece, 1986). The appropriabil-
ity regime of a firm is defined as the extent to which innova-
tions can be protected from imitators. “It consists of 
appropriability mechanisms – the means of protecting both 
the innovation itself and the increased rents due to research 
and development” (Hurmelinna-Laukkanen & Puumalainen, 
2007, p. 96). If appropriability is low, competitors will be able to 
easily imitate the design defined by the pioneering firm. 
However, a high appropriability regime can lead to the devel-
opment of independent market segments (local monopolies) 
and hamper the formation of a unique dominant design 
(Cecere et al., 2015).

As a ‘collective strategy’ is fostered (Astley & Fombrun, 
1983), cooperation is favored to avoid confrontation between 
different designs. In certain industries, actors know that they 
should converge on one technological option to favor the 
adoption of a new technology (Schubert et al., 2013; Sydow 
et al., 2012). Consequently, companies shape a network of re-
lationships with other firms to foster the development of a 
dominant design (Ehrhardt, 2004; Garud, Jain, & Kumaraswamy, 
2002). This goal of collectively defining technologies and dom-
inant design requires formal agreements between firms and 
leads to coalitions, research and development (R&D) collabo-
rations, licensing, and the development of broad networks of 
companies (Cusumano et al., 1992; Dussauge & Garrette, 
1999; Liebowitz & Margolis, 1995; Murmann & Frenken, 2006; 
Soh, 2010). Actors can also set up an intermediation structure 
to define standards, coordinate and control the actions of 
members, and develop agreements with other actors (e.g., the 
‘DVD Forum’ created by 10 of the biggest players in the con-
sumer electronics industry to develop a new design in the 
video market as a replacement for the Video Home System) 
(King et al., 1994). Existing studies about dominant design 
demonstrated that its success depends on the abilities of inno-
vative firms to garner a community to support the new tech-
nology (Ehrhardt, 2004; Garud & Karnøe, 2003; Soh, 2010; Von 

Coope��ve
strategy

Coopera�on

Confronta�on Avoidance

Collec�ve
Strategy

'Cooperate to
prevent compe��on
for dominant design'

'Facing compe�tors to
prevent them impose
a dominant design'

'Cooperate and
struggle to impose a

dominant design'

Compe��ve
strategy

Figure 1. Imposing a dominant design: Three types of strategic 
maneuvers
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Burg & Kenney, 2003). Companies derive ‘relationship benefits’ 
(Dyer & Singh, 1998) through the adoption of a collective 
strategy, such as pooling of critical resources, identification of 
opportunities, generation of awareness about the technology, 
reduction of the perceived uncertainty, and diminution of com-
peting alternatives (Ehrhardt, 2004).

As a ‘coopetitive strategy’ is followed (Figure 1), firms coop-
erate and compete simultaneously to impose a dominant de-
sign. The main challenge is then to find the right amount of 
cooperation to enhance value creation as well as the appropri-
ability regime to obtain a return on the innovation investment 
(Hurmelinna-Laukkanen & Puumalainen, 2007; Ritala & 
Tidström, 2014). A firm engaged in coopetition tries to learn 
from its competitor but needs to prevent imitation to retain its 
cutting-edge advantage. Thus, the firm’s ability to acquire knowl-
edge from external sources (absorptive capacity) (Cohen & 
Levinthal, 1990) and to protect its innovations from imitation 
(appropriability regime) are key elements in fostering the posi-
tive outcomes of collaborating with competitors (Ritala & 
Hurmelinna-Laukhanen, 2013). The deployment of coopetitive 
relationships has also been demonstrated to be a possible 
strategy for standardization (Mione, 2009) and the emergence 
of a dominant design (Yami & Nemeh, 2014). Certain relation-
ships have been highlighted to achieve that goal: companies 
should avoid collaboration with close rivals (Ehrhardt, 2004) or 
with only horizontal competitors (Lee, 2007). However, to our 
knowledge, very few researchers have deeply analyzed the ef-
fects of these coopetitive relationships on the formation of a 
dominant design. Actually, most works focus on either compet-
itive strategies to gain an advantage on the market, suggesting 
that the company aims to exploit the design exclusively, or co-
operative strategies to compete on the market and gain com-
petitor support by opening the design (Fernández & Valle, 
2019), but the impact of coopetitive relationships is unknown.

Coopetitive relationships and innovative 
outcomes

Although coopetition has become a prominent research 
stream in the management literature, the concept of coopeti-
tion is still defined in different ways (Peng, Yen, & Bourne, 2018), 
and the field of research is still fragmented (Bengtsson, Kock, & 
Lundgren-Henriksson, 2019). In many recent studies, coopeti-
tion is often widely defined as cooperation with competitors 
(Jakobsen & Steinmo, 2016; Ritala & Tidström, 2014; Yami & 
Nemeh, 2014). However, we prefer to adopt a narrower defi-
nition, which allows a better understanding of the concept and 
its implication (Fernandez, Le Roy, & Gnyawali, 2014). 
Consequently, we follow Gnyawali and Park’s (2011) perspec-
tive and consider that two conditions are necessary for a situ-
ation to be characterized as coopetitive:

1. Competition and cooperation occur at the same time 
(simultaneity criteria)

2. Companies maintain horizontal competitive relation-
ships (rivalry criteria)

According to Figure 1, simultaneous confrontation and col-
laboration clearly sets coopetition apart from other types of 
interorganizational relationships (Ritala & Tidström, 2014). 
Many empirical studies have been performed to demonstrate 
the relevance of coopetition in business life and research 
(Bengtsson et al., 2019; Bouncken, Gast, Kraus, & Bogers, 
2015; Gnyawali & Song, 2016). Numerous researchers have 
attempted to analyze the drivers, antecedents, and determi-
nants explaining why firms adopt coopetition strategies. 
According to Bengtsson and Raza-Ullah (2016) and Mariani 
(2019), it is possible to distinguish the following three partially 
overlapping categories of coopetition drivers: relation-spe-
cific, external and internal drivers. Some relation-specific driv-
ers have been identified. Czakon and Czernek-Marszalek 
(2019) explained how different trust-building mechanisms 
encourage competitors to enter coopetitive relationships. 
Klymas (2019) identified organizational cultural features and 
cultural models that could drive coopetitive relationships in 
different industries.

The external drivers include environmental conditions, such 
as technological demand, industrial characteristics, and influen-
tial stakeholders (Mariani, 2019). Ties with third party and ver-
tical partners of coopetitors play a substantial role both in the 
formation of coopetitive relationships and in their evolution 
(Bengtsson & Kock, 2000; Chiambaretto & Rigaud, 2013; 
Fernandez et al., 2014). Hence, customers may require com-
petitors to develop collaborative relationships to launch bun-
dle offerings (Chiambaretto & Dumez, 2012; Choi, Garcia, & 
Friedrich, 2009). Other external drivers, including the influence 
of regulatory bodies and policy makers (Bengtsson & Raza-
Ullah, 2016; Castaldo, Möellering, Grosso, & Zerbini, 2010; 
Depeyre & Dumez, 2010; Dorn, Schweiger, & Albers, 2016; 
Mariani, 2019), have been highlighted. Those third parties also 
influence the development of coopetitive relationships and the 
rate of innovation launched on the market. They are described 
both as coordinating the coopetitive relationships (Bengtsson 
& Kock, 2000) and creating tensions among coopetitors to 
benefit from the conflict (Fernandez et al., 2014). 

The internal drivers include firms’ goals, resources, and ca-
pabilities. A major internal driver of coopetition strategies is 
innovation (Bengtsson & Kock, 2014; Fernandez, Le Roy, & 
Chiambaretto, 2018; Gnyawali & Park, 2009, 2011; Ritala & 
Hurmelinna-Laukkanen, 2009). High market uncertainty, low 
competition intensity, and high network externalities increase 
the positive effect of coopetition on innovation (Ritala, 2012) 
as well as the appropriability regime and absorptive capacity 
(Ritala & Hurmelinna-Laukkanen, 2012).
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Scholars have mainly focused on innovation as an outcome 
of a coopetition strategy. They have found mixed results, which 
indicate that there is a gap in our knowledge and a lack of 
consensus (Jakobsen & Steinmo, 2016; Ritala, Kraus, & Bouncken, 
2016). Furthermore, most papers on these topics study the 
effect of different relational strategies on the firm’s outcome 
(such as the firm performance) (Hamouti, Robert, & Le Roy, 
2014; Ritala & Hurmelinna-Laukkanen, 2009; Tomlinson, 2010) 
and do not analyze the effect of individual coopetitive strate-
gies on an industry. Thus, coopetition and its impact on indus-
try changes have been underresearched, particularly over long 
time spans (Czakon & Dana, 2013).

Our objective was to study the evolution of coopetitive re-
lationships over a long period of time, which allows us to gain a 
better understanding of the outcomes of those relationships in 
terms of innovation generation and industry evolution through 
the development of a dominant design. We consider horizontal 
coopetitive relationships among designers of the product as 
part of a broader network of relationships (which are not char-
acterized as coopetitive). Thus, as proposed by Ritala and 
Tidström (2014), we address the problem concerning the im-
pact of coopetitive strategies not only at the dyadic level but 
also at a broader level of analysis including all actors involved in 
the development of the dominant design. Furthermore, existing 
works concerning coopetition have overlooked the variations 
in the intensities of coopetitive relationships and the balance 
between coopetition and competition (Gnyawali & Ryan 
Charleton, 2018). Gnyawali and Ryan Charleton (2018) de-
fined such a balance as the evenness between cooperation and 
competition, and emphasized the stability and positive conse-
quences of such a balance. However, these authors mentioned 
that it is difficult to achieve an ideal balance and that the con-
tent of the relationships oscillate around this model. Thus, in our 
article, we adopt such a perspective.

To answer our research question regarding the impact of 
specific horizontal coopetitive strategies on the development 
of a dominant design at the industry level, we perform a histor-
ical study of the development of a dominant design in the field 
of pinball machines.

Methods

Research design and case selection

Research design

This research is based on a longitudinal case study. Due to 
limited research on coopetitive relationships in dominant de-
sign formation, a qualitative approach was adapted for this 
study (Stake, 1994). A historical case study design was used to 
examine how coopetition leads to a dominant design for two 
main reasons. First, the use of historical case studies is recom-
mended to address ‘how’ questions (Yin, 2009). Second, a 

historical analysis is particularly suitable for research regarding 
technological developments; as these developments are char-
acterized by evolution and disruptions, it is essential to refer to 
their changes over a long period of time.

Case selection

As part of a research program about the skill games sector,1 we 
performed a historical analysis of the development and decline of 
pinball from 1930 to 2014 (Tellier, 2015, 2017). The said project 
started with an opportunity to collect abundant data on the his-
tory of pinball industry. The first analyses demonstrated that the 
leading manufacturers of those machines managed to impose a 
dominant design and maintain a favorable competitive position 
until the 1990s. We realized that the dominant design was en-
forced without a formal agreement among manufacturers and 
implementation of intermediation structures. Over the period 
that was studied, we identified competitive as well as collaborative 
relationships concomitant to the development of the dominant 
design. Consequently, by studying the development of the leaders 
of the pinball industry in the United States, we identified an unex-
pected observation that led us to change our initial research pro-
gram by studying how coopetitive relationships may lead to a 
dominant design. Thus, this single-case study can be considered a 
‘revelatory case’ (Yin, 2009). This situation exists when a researcher 
has an opportunity to observe and analyze a phenomenon.

Case study presentation

A pinball machine is an arcade game in which a player scores 
points by manipulating one or more steel balls on a playfield 
inside a glass-covered cabinet. This particular arcade game be-
came popular in the United States toward the end of the 
1920s in the context of Prohibition and the economic crisis, 
particularly as ‘Penny Arcades’ were established (Huhtamo, 
2005). Our analysis focused on the five primary pinball manu-
facturers: three worldwide leaders (Bally, Gottlieb, and 
Williams) and two outsiders (Chicago Coin and Genco, which 
merged at the end of the 1950s).

Some European and Japanese manufacturers tried to enter 
this market. These actors remained marginal. For example, in 
Japan, a total of 25 models of pinballs were introduced by Sega 
from 1971 to 1979 but were mainly for the local market.  
Until the mid-1990s and in spite of the emergence of video 
games at the beginning of the 1980s, pinball manufacturers 
continued to experience high turnover. However, that time pe-
riod ultimately led to the decline of the pinball machine indus-
try (Tellier, 2017). In 1977, Chicago Coin was sold and had 

1. The skill game sector includes firms specializing in the production, distri-
bution, and operation of gaming devices that offer no winnings to players. 
It is basically foosball, pinball, billiards, arcade games and darts.
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ceased operations by 1985. Bally was purchased by Williams in 
1988, and Gottlieb closed in 1996. Williams attempted to de-
velop new models that combined pinball and video games but 
was forced out of business in 1999. Since 2000, there has been 
only one manufacturer of pinball machines worldwide, Stern, 
which releases only three or four new models every year.

Role repartition in the pinball industry was as follows 
(Figure  2). Manufacturers designed and produced a new 
model, then purchased components from different suppliers 
and obtained licenses from Hollywood studios or entertain-
ers to differentiate their products. In addition, manufacturers 
relied on independent designers. Pinball machines were then 
distributed to operators who purchased them. Thus, these 
operators were the direct customers of the manufacturers, 
and they marketed to arcade rooms that rented the ma-
chines. Profits earned on each machine were shared between 
the owner of the arcade room and the operator (approxi-
mately 50% each). The operator maintained and repaired the 
machines, which typically entailed maintaining a supply of 
spare parts for these repairs.

Data collection and data analysis

Data collection

In this research, we use secondary data (Silverman, 2000), 
that is, data that have already been gathered by someone 
else. More precisely, we use materials diverted from the pur-
poses for which they were originally collected and processed 
to become part of a new research project. Consequently, this 
research can be characterized as an ‘assorted analysis’ 

(Chabaud & Germain, 2006; Heaton, 2004). With this kind of 
research, it is important to carefully consider the quality of 
the collected data (Stewart, 1984).

Our historical analysis is based on four types of data. First, 
we used books and encyclopedias about the history of pinball 
machines (Colmer, 1976; Rossignoli, 2011; Ruben, 2018; 
Shalhoub, 2002, 2004, 2005) that provided detailed data re-
garding different versions, quantities manufactured, technolo-
gies, and innovations used in the industry. Then, articles were 
collected from the economics and various specialized presses. 
We also conducted a study on the United States Patent and 
Trademark Office (USPTO) patent full-text database. This da-
tabase lists the complete texts of patents since 1976. For the 
three leading pinball manufacturers of this period (Bally, 
Gottlieb, and Williams), we collected 123 patents. Finally, we 
registered and analyzed interviews by individuals who had 
worked in the pinball machine industry (manufacturers, design 
agencies, arcade staff, etc.) and/or who had studied its devel-
opment. These interviews had been filmed for video pro-
grams regarding the industry and its history and constitute a 
total of 9 h of recording (Batson & Bellgraph, 2008; Helms, 
Cook, & Fisher, 1997; Maletic, 2010; Sullivan, Jacobsen, & 
Rickard, 2010). In addition, written interviews were collected 
and analyzed. The community website, ‘The Pinball Blog,’ pro-
vides free access to interviews with pinball professionals. 
Included in our analysis were interviews published in extenso 
(approximately 550 pages) in the first five volumes of the 
Pinball Magazine and a special edition (Joosten, 2012–2018). 
Finally, we obtained access to interviews with 32 actors in the 
pinball industry (Table 2). These interviews were recorded be-
tween 1997 and 2018.

Design
agencies

Operators

Distributors

Loca�on owners: bars, arcades…

Players

Suppliers of
mechanical, electrical and

electronic components

Pinball
Manufacturers

Studios, Record
companies…

Bally, Go�lieb,
Williams, Chicago

Coin, Genco

Figure 2. Key actors in the pinball industry
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Table 2. Sources of interviews

ID number Title Sources

The  
Pinball  
Blog

Pinball  
Magazine, n°1–5 & 

Special Issue, 
2012–2018

Pinball  
Passion, 

Documentary, 2008

The History 
of Pinball, 

Documentary 
1997

Special  
When Lit, 

Documentary, 2010

Tilt, The Battle to 
Save Pinball, 

Documentary 2010

1 GD, MK, HL X X X X X

2 GD X X X X

3 GD X X

4 GD X X X

5 GD X

6 I X

7 E X

8 GD X

9 GD X X

10 I X

11 GM X

12 GAM, O X X

13 GD X X

14 GAM X

15 SD X X

16 GD X X X

17 E X

18 GM X X

19 H X

20 GAM, O X

21 HL X X

22 GD, GM X

23 GD X X

24 SD X

25 SD X

26 PPS X

27 GD X

28 GD X

29 I X

30 E X

31 SD, GD X

32 GD, SD, HD X

GD: Game Designer, MK: Marketer, HL: Head of Licensing, E: Engineer, I: Illustrator, H: Historian, HD: Hardware Designer, SD: Software Designer, O: 
Operator, GAM: Game Arcade Manager, GM: General Manager, and PPS: Pinball Parts Seller.

Data analysis

We performed an empirical analysis in three stages, which are 
presented below.

Stage 1: Historical analysis. First, we conducted a historical 
analysis of the development and decline of the pinball industry. 
This allows us to highlight the technologies that were used, the 
various products that were launched, and to identify the main 
actors and their relationships. Books were the primary sources 

of information used to construct a detailed chronology. That 
chronology was progressively developed using other sources 
that were collected. We add complementary data until we 
achieve saturation (Glaser & Strauss, 1967). 

Stage 2: Characterization of the development of the domi-
nant design. To characterize the development of the domi-
nant design, we identify the main product innovations and 
successive models of pinball machines from 1930 to 2014. 
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We used data triangulation by including data from four main 
sources:

1. The listing, proposed by Rossignoli (2011), includes 
3,000 models produced between 1933 and 1998. 
That listing details the characteristics of the different 
models.

2. The three books by Shalhoub (2002, 2004, 2005) pres-
ent all models produced year after year between 1932 
and 2005 and provide information on the main innova-
tions. Pictures of pinball machines and, more particularly, 
the screening of playfields allow us to identify the adop-
tion of specific features. 

3. The Internet Pinball Database ( IPDB) provides a list of 
5,990 pinball machines, poll tables, and gambling games 
produced between 1926 and 2014, as well as the tech-
nical features of several models. 

4. The Internet Pinball Serial Number Database (IPSND) 
collects the serial numbers of pinball machines and pub-
lishes a database of pinball machines produced between 
1931 and 2016.

The combination of these data allowed us to detect the ar-
rival of the main product innovations and track the 

development of the dominant design (Figure 3). We discov-
ered events on the emergence of innovations or the dropout 
of specific characteristics. A total of 59 main product innova-
tions were identified (Table 5). Because dominant designs 
could encompass the whole product and/or an individual 
module of the product (Murmann & Frenken, 2006), these 
innovations were classified into three categories: architectural, 
modular, incremental (Henderson & Clark, 1990; Smith & 
Tushman, 2005). In accordance with Henderson and Clark’s 
(1990) work, we do not label changes to pinball design as 
radical innovations. A radical innovation establishes a new 
product category using new components and introduces a 
paradigm shift. Consequently, we only consider the launch of 
the first pinball machine and later the introduction of video 
games to replace pinball machines to be radical innovations. A 
radical innovation is often associated with the introduction of 
a new technology. However, in the pinball industry, new tech-
nologies, which were integrated after 1970 by manufacturers, 
reinforced the dominant design.

We also assessed the time lag between the emergence of a 
product innovation and its integration in the dominant design. 
Anderson and Tushman (1990) defined a dominant design “as 
a single configuration or a narrow range of configurations that 
accounted for over 50 percent of new products sales or new 
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• Animated Toy
• Upper Ramp Legend:

Feature that has
become part of the
dominant design

Feature that has
not become
widespread

Period between
the emergence of a
novelty and its
integra�on into the
dominant design

→ Feature that has been
replaced by another novelty

*Architectural innovation

• Modular innovation

-Incremental innovation

• Lane Change
- 3 ’’ Flipper

• Thumper Bumper
*Extra - Ball (& add - a - ball)

- Disc Bumper
• Coil Bumper

*Non-Flipper
Machines

* Countertop
Models

• 2.5 ’’ Flipper

• Rollover Lane
*Flippers in Modern Posi�on

* Mul�player Pinball
*« Bo�om of the Playfield » Flippers

* Electricity
*Legs

*Lights on Playfield
* Novelty Games

• Plunger
* Artwork

• Metal rails
• Knocker

• Return Lane
• Slingshot Kickers

* Lo�ery
- Mushroom Bumper

*Score Reels (& Digital scoring)
• Drop Targets

• Automa�c Ball Return
* Mul�ball

• Talking Pinball

• Tilt
• Wood rails

* Backglass Scoring

* Animated Backglass
*Ver�cal Pinball

• Cap�ve Ball Spinner

• Spinning Targets

- Whirlwind Spinner

-Banana Flipper
-Magna Save R amp

• Zipper Flipper

* Payout
Machines

- « Metal Plate » Flipper
*Bingo Pinball

• Disappearing Bumper
• Trap Hole
- Double award

• Roto Targets
1930 35 40 45 50 55 60 65 70 75 80 85 90 00 05 10

• Cap�ve
Balls • Up-post

-Upper Playfield
*Pinball+Videogame

*2 nd Playfield in the • Video
Backglass

• Mul�level

-Jumbo Flip

• Gobble Hole

Figure 3. Chronological analysis of the development of the dominant design (1930–2014)



Original Research Article 29

How coopetition influences the development of a dominant design

process installations and maintained a 50-percent market 
share for at least four years.” Because sales figures of the differ-
ent models are not available, we considered that a specific 
feature incorporates (or not) the dominant design if we could 
track it (or not) on 50% of the models designed or when the 
three main manufacturers integrated the feature (Bally, 
Gottlieb, and Williams). In Figure 3, we represent those fea-
tures that have become part of the dominant design and those 
that have not become widespread. We also highlight changes 
in the dominant design by indicating the features that were 
replaced by others as well as the length of time before a new 
characteristic became integrated into the dominant design.

Stage 3: Thematic analysis of interviews. As we collected data 
from numerous interviews, we needed to simplify the data. 
First, we selected relevant paragraphs addressing our research 
topic (Huberman & Miles, 2002). This step was crucial, as the 
interviews had not been performed by the authors of this 
paper and addressed various subjects.

Then, these excerpts from interviews were coded. Our ap-
proach was inspired by the work of Fernandez et al. (2014), 
who combined literature-based conceptual arguments and 
insights from in-depth study of one exemplar case of coope-
tition. The coding was based on the literature review. The first 
objective was to identify coopetitive relationships between 
pinball manufacturers. The second objective was to identify 
the dimensions of coopetition strategies related to the 

development of a dominant design. Consequently, we ob-
tained the first list of codes from a literature review related to 
coopetition. Particularly, we differentiate between coopera-
tive and competitive behaviors and determine whether these 
behaviors occur during the same period and are related to 
relationships among manufacturers. The definitions of these 
two codes are provided in Table 3. Then, we define a list of 
codes representing the typical characteristics shaping the de-
velopment of dominant designs. First, we track the number 
and type of innovations launched on the market. Actually, 
these numbers and forms of innovation allow us to precisely 
determine whether a dominant design has emerged and the 
period related to the tipping point, as the number of disrup-
tive innovations decreases after the selection of the dominant 
design, and incremental innovations are subsequently en-
hanced. Similarly, the development of standardization charac-
terizes the phase after the selection of the dominant design. 
Then, we examine practices related to imitation and the pro-
tection of new innovation and the emergence of disruptive 
technologies (as defined in Table 3), as these events should 
foster the development of a new dominant design. Hence, in 
their synthesis, Fernández and Valle (2019) emphasized the 
importance of a high level of appropriability and, thus, protec-
tion for the firms to reap the benefits of the dominant design. 
Each category was divided into several subcategories (see 
Table 4 for an example). 

Table 3. Categories from the literature review

Objectives Category Justification/specifications

Characterization of 
coopetitive relationships

Cooperation Those two categories refer to the definition of coopetition (Ritala & Tidström, 2014). In the interview, 
we identify extracts describing cooperative and competitive behaviors among manufacturers (rivalry 
criteria) and we check whether cooperative and competitive maneuvers took place at the same time by 
examining the reference period (simultaneity criteria) (Gnyawali & Park, 2011).

Competition

Determination of 
whether a dominant 
design emerged

Innovation Throughout the technological development cycle, firms innovate. Before the selection of a dominant 
design, numerous product innovations are launched on the market (Abernathy & Utterback, 1978). After 
the dominant design selection, actors favor incremental innovations (Tushman & Anderson, 1986)

Standard The establishment of a dominant design enforces standardization (Abernathy & Utterback, 1978). The 
deployment of coopetitive relationships has been proven to be a possible strategy for standardization 
(Mione, 2009). The term ‘standard’ must be used to denote the technical specifications of the reference, 
compatibility, and connectivity required for the proper functioning of products (Srinivasan et al., 2006).

Description of the 
factors shaping the 
development of the 
dominant design

Imitation The development of a dominant design supposes that actors converge on common choices. Imitation 
practices are key in the development process of dominant designs, particularly actors who favor 
competitive strategies (Cecere et al., 2015; Murmann & Frenken, 2006).

Protection During the technology life cycle, firms may attempt to protect their technology from imitators to foster 
their appropriability regime (Hurmelinna-Laukkanen & Puumalainen, 2007; Shapiro & Varian, 1998; Shibata, 
1993; Teece, 1986). Firms will use patents, secrets, and knowledge, and control human resources turnover 
to avoid knowledge leakage (Hurmelinna-Laukkanen & Puumalainen, 2007) and license their technology or 
give access to their competitors to certain components to facilitate adoption (Ehrhardt, 2004).

Technology The development of a dominant design is linked to the integration of new technologies in products, 
processes, or new services. A new technology can contribute to the development of a new dominant 
design (Hekkert & van den Hoed, 2004; Murmann & Frenken, 2006). The dominant design could rely on 
a single technology or on a combination of technologies (Christensen et al., 1998). Radical innovation is 
often associated with the introduction of a new technology (Henderson & Clark, 1990). Ritala and Sainio 
(2014) showed that coopetition is negatively related to technology radicalness.
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The contents of the different texts used were segmented into 
analysis units, which were then classified into the defined catego-
ries. The chosen analysis units were parts of sentences, whole 
sentences and even groups of sentences with a bearing on the 
same theme. The inference presumed to link the selected units 
to the respective categories is one of inclusion (X unit is an ex-
ample of Y category). The process of attribution of an analysis 
unit to a category occurs without interpretation. It is therefore a 
descriptive coding system (Huberman & Miles, 2002). Certain 
quotations are used for illustrative purposes. In these quotations, 
the number before the slash indicates the ID number of the re-
spondent (Table 2) and the dates after the slash indicate the 
time period covered or the reference year (see Table 4 for an 
example). 

The protocol was tested by a process of double-coding 
(Weber, 1990). This process consists of confirming the defini-
tion of the analysis units and their classification into categories 
(inter-coder reliability) and dealing with any divergences.

Results

The development and stabilization  
of a dominant design

First, we assess whether the pinball industry experienced a 
dominant design. Consequently, we map the different innova-
tions that occurred from 1930 to 2014. Figure 3 represents 

those different innovations and brings to light three phases. 
The first phase from 1930 to 1947, which corresponds to the 
era of ferment, encompasses 15 innovations, and a majority of 
those innovations have been integrated into the dominant de-
sign (although sometimes with a long time lag). The second 
phase (from 1947 to 1970) is the most productive in terms of 
innovation. However, several innovations were not successfully 
adopted into subsequent versions of pinball, which is a charac-
teristic of the selection phase of the development of a domi-
nant design. We consider that the selection phase ended in 
1970 for two main reasons. First, after 1970, the number of 
product innovations declined significantly (0.27 per year, Table 
5). From 1970 to 1980 (Figure 3), architectural innovations no 
longer changed the product design and no modular innova-
tions were integrated into the dominant design (Banana flipper, 
Magna save ramp, Whirlwind spinner). 

Then, as described in Figure 3, from 1970 onward, the 3’’ 
pinball and drop targets were generalized. Several experts of 
pinball consider that those two product innovations were very 
attractive for players and generated leads for those products. 
The 3’’ pinball offered a better control as well as drop targets, 
which really turned pinball into a game of skill (Shalhoub, 2004).

Thus, in 1970, the dominant design was established at three 
different levels: the global design of the product, the game 
board configuration, and the modules that constituted that 
board. The ‘flipper,’ the ‘mushroom bumper,’ the pediment, and 

Table 4. Examples of coding

Category Subcategories Examples of analysis units

Protection Patent 1.  Sometimes you come up with an idea that you put in a game and you don’t change it but you may work on parts of 
the machine around the new idea but you don’t change the idea if you have a good one as we had to patent some 
of it. [2/1962]

2.  One of the points we raised that was that we couldn’t use the star rollovers, because Bally had come after Game 
Plan to tell them that they had to cease-and-desist because they had the patent or the rights to those round star 
rollovers. [1/1979]

License 1.  Artwork also changed on Spy Hunter. Originally, I designed the game with an Elvis theme. The bonus lights 
represented the push buttons on the front of a juke box. Each button pair represented a different Elvis song. Aligning 
2 bonus lights played the indicated song. The only problem with that was that at the time, Bally had not secured the 
Elvis license. [5/1984]

2.  The original intent was to have Star Wars as the first game licensed … That was the richest agreement we had 
done as a license for a pinball product, but not totally out of the realm of what I thought was realistic. I felt that all 
bets were off and we had to. We needed this to help the platform. [1/1999]

Secret 1.  Williams’ Banzai Run came out only two months later [after Bally’s Blackwater 100]. They had no idea what I was 
doing. At least I don’t think they did. I don’t know what kind of secrets got passed between the companies … I think 
it was just a coincidence they came out so close. I never suspected anything, but I was also never aware of copying 
going on. [9/1988]

2.  There was an idea that electronics was the way to go. They did some electronic slot machines first. They were 
basically poker machines if I remember correctly. That group spun off into electronic pinball machines. So the system 
was developed more or less in the back room with no input from anybody. This was super, super secret. There were 
only a handful of people who knew about it. That’s the way the Bally system was designed. [27/1976–1978]

Human resources 
control

1.  When I was first starting out in design, it was industry policy that a designer could not put his name on a game. That 
was to prevent another company from finding out who designed what game and hiring them away from their current 
company. That was archaic thinking. In fact, literally within hours of a new game being placed at a test location, 
everyone in the design industry knew who designed what game and what features were on it. [5/1974]
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the general use of targets, extra balls, and the ‘match bonus’ 
were the most typical elements of this dominant design 
(Figure 3). From 1970 to 2014, the dominant design was not 
questioned. However, in the 1980s, the emergence of compe-
tition from video games compelled manufacturers to expand 
that design by integrating new features (Lane changes, Upper 
ramps, Animated toys…). Consequently, although the domi-
nant design became increasingly more complex, no innovation 
deeply changed its functioning (Figure 3 and Table 5). This situ-
ation corresponds to the ‘incremental change era.’

Figure 3 shows that throughout pinball history, manufactur-
ers attempted to introduce novelties to differentiate their 
products; however, several of them were not incorporated 
into the dominant design. Similarly, our historical analysis 
demonstrates that manufacturers managed to exploit new 
technologies. Thus, from the beginning of the 1930s to the end 
of the 1940s, products were designed using mechanical pro-
cesses. From the 1950s to the end of the 1970s, electrome-
chanical technologies were favored. Electronics were broadly 
used in the 1980s, and videos were introduced in the 1990s. 
These new technologies resulted in the introduction of new 
modules and new game practices (i.e., electronics enhanced 
the development of multiplayer modes). The dominant design 
was enforced primarily by improvements to modules (e.g., dig-
ital display units are easier to manufacture, maintain, and repair 
than traditional mechanical counters).

Innovations and firms’ relationships

In this section, we describe the three stages of the develop-
ment of the dominant design, including the industry evolution, 
the outcomes in terms of innovation, and the types of relation-
ships that were relied upon. To obtain a better understanding 
of the dynamic in terms of innovation, we identify for each of 
the three periods the number of architectural, modular, and 
incremental innovations (Table 5).

Each of these innovations has been developed by a unique 
manufacturer seeking to differentiate itself from its competitors. 

Some have emerged on the market, have been imitated by 
competitors, and have integrated the dominant design. We have 
not identified any innovation from projects led by coalitions of 
manufacturers.

Emergence and era of ferment (1931-1947)

Gottlieb pioneered the industry with the ‘Baffle Ball’ in 1931, 
and his success motivated other organizations to imitate his 
efforts (Colmer, 1976; Ruben, 2018). In the mid-1930s, approx-
imately 150 pinball manufacturers operated in the United 
States as the industry was emerging, and most of these manu-
facturers were located in Chicago.

Innovation types. We computed 15 main product innovations 
in the period, and a majority of them are architectural innova-
tions (60%). This period experienced only one incremental in-
novation. Actually, the main components were steadily 
incorporated into the dominant design, and they have rarely 
been modified afterward. For example, the plunger, which is a 
spring used to launch the ball, was first used in the 1930s. 
Similarly, the process called ‘Tilt,’ which prevents the machine 
from being raised, was also invented in the 1930s. The follow-
ing quotation illustrates this point:

From a pinball standpoint, I said, the basic layout of the playfield 
should not be radically different from what the original was. 
[23/1940–1999] 

The success of an innovation like the ‘Baffle Ball’ on the mar-
ket showed that this industry conveys a competitive advantage 
to pioneers. Consequently, first entrants into the industry 
(such as Williams in 1943) sought to discover the best innova-
tions to be launched. Thus, several innovations and product 
versions were developed without improving industrial pro-
cesses, which is characteristic of the ‘era of ferment,’ during 
which there are a plethora of offerings. 

Third parties play a major role in shaping innovations. Hence, 
operators requested a standardization of pinball machines’ 

Table 5. Types of innovations in the pinball industry

Era of ferment 
1930→ 1947

Selection phase 
1947→ 1970

Incremental change 
1970→ 2014

Architectural innovations 9 (60%) 10 (31.3%) 2 (16.7%)

Modular innovations 5 (33.3%) 17 (53.1%) 6 (50%)

Incremental innovations 1 (6.7%) 5 (15.6%) 4 (33.3%)

Total 15 (0.88 per year) 32 (1.39 per year) 12 (0.27 per year)

Number and type of innovations integrating the 
dominant design

9 (60%)

Architectural: 5

Modular : 4

Incremental: 0

15 (46.9%)

Architectural: 7

Modular : 7

Incremental: 1

4 (33.3%)

Architectural: 0

Modular : 4

Incremental: 0
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characteristics to facilitate the management of the machine fleet 
(anti-fraud systems, machine sizes, etc.). Thus, numerous innova-
tions were proposed based on requirements from large opera-
tors and clients (owners of game rooms). Pinball tables with legs 
emerged in the mid-1930s and were incorporated due to solic-
itation from operators to increase the availability of machines 
(Jensen, 1979). The design of the ‘Tilt’ in 1932 stemmed from a 
requirement from operators who wanted to prevent players 
from cheating by shaking the machines excessively. 

Even though a few main components of pinball were defined 
during this phase, in 1939, the industry remained unstructured. 
The American manufacturers were then requisitioned to partic-
ipate in the war effort, and no dominant design existed.

Types of relationships between manufacturers. The era of fer-
ment is characterized by mostly competitive relationships 
among manufacturers. We did not find any evidence of coop-
eration among manufacturers:

We never went out [with our competitors] to lunch. We never 
went out at night together. We stayed within our own little 
company. We never socialized with the employees of the other 
companies … We never fraternized with other companies. 
[13/1938] 

Furthermore, imitation between competitors is very common. 
As soon as a firm introduces a novelty on a model, its compet-
itors try to offer it on their own machines. Thus, several com-
panies enter the market with a strategy to imitate the pioneer’s 
efforts (Colmer, 1976). Then, as described in Figure 3, several 
successful innovations were imitated by most manufacturers 
on the market and quickly became embedded in the dominant 
design: coil bumper, disc bumper, lights, plunger, Tilt … The fol-
lowing quotation illustrates this point:

In those days, everybody was copying everybody else. It was the 
dog-eat-dog days. One time Jimmy came to about half a dozen of 
us guys, and he says, ‘I’m going to get a game in here at five o’clock. 
I want you to copy it, but I have to get it out of here before dawn’. 
So when the game came in, we divide it up. Each one of us got a 
little section of this game to copy. We built it during the night, and 
by morning we had a copy of that game before we shipped the 
other one out at dawn. [13 / 1937]

Simultaneously, manufacturers were aware that they had to 
establish relationships with third parties to facilitate adoption, 
as they faced an unfavorable environment. Actually, manufac-
turers had to address resistance from the puritanical, social, 
and cultural establishments, and from legal representatives 
(Ruben, 2018). In the United States, pinball regulation occurred 
at three levels: federal, state, and local. Pinball bans were imple-
mented in cities such as Washington DC (1936) and New York 
City (1942). The pinball industry was thought to be controlled 
by the mafia and to promote illegal gambling, which would lead 
to corruption. 

Selection phase (1947–1970)

The industry continued to experience significant growth after 
the Second World War. Whereas several product innovations 
were developed between 1947 and 1970, main options were 
selected by all manufacturers, and the designs began to 
converge.

Innovation types. In 1947, the first flipper was designed by 
Gottlieb for the Humpty Dumpty game. This innovation was 
quickly adopted by the industry, as a player could exercise 
some control of the ball using this mechanism. As soon as 
1948, eight other manufacturers were selling machines that 
integrated that accessory.

The selection phase witnessed numerous innovations 
than the other phases (1.39 per year ; Table 5). Modular 
innovations were par ticularly represented (53.8%). This 
observation indicates that the overall design of pinball ma-
chines was still evolving substantially. However, manufac-
turers were progressively stabilizing cer tain components 
and orienting their effor ts into changing modules of the 
design without transforming the whole concept. A major 
shift occurred as the enthusiasm of players for new mod-
els that offered increasingly more innovations led manu-
facturers to integrate complex electromechanical 
components. 

Types of relationships. This phase is characterized by coo-
petitive relationships among manufacturers. Actually, as the 
industry began to stabilize, employees of the competitive 
manufacturers developed individual relationships. They 
knew each other and exchanged key resources such as 
par ts of machines, knowledge and information about the 
latest games. The following two quotations illustrate this 
point:

Forgetting about the very early days in the ‘30s and ‘40s, there was 
much more of a congenial atmosphere. There were, after all, family 
businesses and the friendly rivalries endured. I still remembered Sam 
Gensberg being on the phone … calling Bally to get some parts 
for a new Chicago Coin game. They had run short of something 
and it wasn’t unusual for this type of request to be made by any of 
the companies. Everybody was willing to give each other a helping 
hand… [1/1950s–1960s]

If you look back to what I consider the old days of pinball there 
was almost a friendly competition between Bally and Williams. 
In some ways, we helped each other. We would send our latest 
game over to Williams for evaluation and they would send their 
games to … There was this place called Round Robin, which was 
a restaurant more or less in between Chicago Coin, Gottlieb, 
Bally, and Williams. It was not far from any of them. That seemed 
to be the pinball meeting place: neutral territory where people 
would go to have lunch or drink after work … It was a different 
environment than you would ever see now, or what would be 
allowed now, with all the non-disclosure agreement and stuff. 
[27/1965–1970]
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As depicted in these two verbatim quotes, the social compo-
nent of the relationship prevailed over business objectives. In 
1951, the US Congress forbade the manufacture, sale, use, own-
ership, and maintenance of machines that enabled gambling 
(Colmer, 1976). The primary manufacturers were forced to le-
gitimatize their activities and locate new sale outlets (notably in 
Europe). The first actions taken by manufacturers involved de-
veloping a community to set up their own institution. Harry 
Williams (founder of Williams Manufacturing) established the 
Coin Machine Institute to educate the public about pinball and 
demonstrate that it was just an amusement game. Manufacturers 
also played an active role in the development of the Coin 
Machine Industries Inc., which was a professional association or-
ganized to preserve automatic game manufacturers. 
Furthermore, pinball manufacturers engaged in numerous public 
relation activities with other associations, such as The Amusement 
and Music Operators Association, which was a lobbying associa-
tion representing operators. In the 1960s, Gottlieb decided to 
contract with Rufus King to facilitate the permit of amusement 
pinball. King was an attorney who also often represented a num-
ber of pinball manufacturers (in particular Williams).

Numerous innovations were developed by manufactur-
ers to bypass legal restrictions and to demonstrate that pin-
ball was a game of skill that did not involve gambling. For 
example, the use of a ‘match’ bonus feature in pinball games 
(which allowed a player to win a free game by chance) was 
not accepted in certain states in the United States because 
lawmakers associated pinball closely with gambling. In 1960, 
Gottlieb proposed new pinball machines that allowed skill-
ful players to win extra balls for certain sequences (Add-a-
Ball Pinball, 1960) and receive extra play time as a result. 
However, pinball machines were forbidden in most 
American cities (particularly in New York, Los Angeles, and 
Chicago) until 1976.

Yet, those relationships were at the same time characterized 
by fierce competition.

There was a very strong competition between everybody. It’s almost 
like a sport where you have teammates, but the teammates are also 
competing against each other. Who can be the fastest? Who can be 
the most agile? And it was the same in pinball. Everybody wanted 
to be the best. [27 / 1965–1970]

Thus, the success of a new concept often resulted in an over-
bid by competitors. For example, in 1962, Williams launched 
‘Vagabond,’ the first pinball machine to use targets that could 
‘drop.’ Because this model was successful, competitors imitated 
that accessory and widely deployed its usage. The following 
quotation made by the inventor of those targets who worked 
at Williams illustrates this situation:

I had an idea that if I could hit a target and it disappeared, it 
would be exciting to know that you might have accomplished 

something unusual. If the target would come up and for whatever 
reason have some kind of scoring, and when you hit it, it went 
down. I decided it was a good way to do it with a single target. 
Gottlieb then came up with 2, 3, 4, 5 and 10 drop targets and 
they did a terrific job with that feature. [2/1962]

During this phase, intellectual property rights (IPR), human re-
sources control, and secrets were largely used to protect 
against imitators. However, our historical analysis of primary 
novelties introduced by manufacturers demonstrates that the 
appropriability regime was weak. Typically, only a few months 
passed between the emergence of a successful innovation and 
its massive (adaptation and) adoption by competitors. There 
are numerous examples of this same pattern. For example, in 
August 1968, Williams launched three-inch flippers to replace 
the standard two-inch flippers. From the 1970s onward, all 
manufacturers adopted these new dimensions because they 
were popular with players. 

The goal of maintaining a competitive advantage over com-
petitors while cooperating with them leads to paradoxical 
choices. At Gottlieb, some inventions (like the flipper in 1947) 
are not patented. Moreover, when competitors violate a pat-
ent, no lawsuit is envisaged!

We were concerned that someone else comes out with a 
flipper game ahead of us. We wanted to be the first with it. We 
had a long run of that game. We built 6,500 of that first flipper 
game. We enjoyed that long run. Then the others copied us. 
Gottlieb could have patented the flipper but he didn’t … There’s 
only one thing that I know for sure he patented, which was 
my bumper switch … Despite filing for the patent, everybody 
star ted using that switch. Didn’t Gottlieb go after those violated 
the patent? No, we just didn’t care. Dave was that way; he didn’t 
care. Dave was a gentleman. [13/1947]

Our results indicate that coopetition allows the gradual selec-
tion of options and the formation of a dominant design. The 
cooperative component of relationships enhances the devel-
opment of the dominant design by facilitating the convergence 
of what would be accepted as a new pinball. Competition also 
enhances convergence of options, as it speeds the adoption of 
successful features.

Era of incremental change (1970–2014)

In 1976, the New York City Council finally allowed pinball 
games in the city. This ruling set a precedent and allowed for 
the rapid growth of pinball machines across the United States. 
Electronic pinball games were introduced in the second half of 
the 1970s.

Pinball manufacturers continued to experience high turn-
over in spite of the emergence of video games at the beginning 
of the 1980s. However, that time period ultimately led to the 
decline of the pinball machine industry. 
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Innovation types. This period is characterized by the lowest 
number of innovations (0.27 per year ; Table 5). Modular 
innovations and incremental innovations by far outnumbered 
architectural innovations (83.3% vs. 16.7%; Table 5). No 
architectural innovation integrates the dominant design. This 
demonstrates that the design is stabilized, and innovations 
mainly aim at reinforcing it. It also highlights the inability of 
manufacturers to radically reconsider previous choices to face 
new challenges, such as competition from the video game 
industry.

Types of relationships. Since 1976, pinball has been legal in 
the United States. Manufacturers can therefore benefit 
from a strong growth in their domestic market. They 
develop skills in electronics and increase their effor ts to 
protect their innovations. During this phase, intellectual 
property rights (IPR), human resources control and 
secretive ways are still largely used to protect against 
imitators (see Table 4). Table 6 presents the distribution of 
patents filed by manufacturers since 1976. Even in this 
‘incremental change’ phase, there is a significant use of 
patent filing. Williams seems to be filing significantly more 
patents than its competitors. Notably, however, 38 patents 
were filed by this manufacturer between 1995 and 1999 
and concern the ‘Pinball 2000 project’ (machine combining 
pinball and video).

These patent filings sometimes resulted in lawsuits between 
competitors:

Are you familiar with the lawsuit that Bally had against Gottlieb? … 
Along the way, Bally took a look at our system. I suppose Williams 
joined in on it, but I think Bally was the big one. They sued us for 
infringement on their electronic design. I was involved a lot in the 
deposition processes in which the lawyers wanted to pick our 
brains and find out whether there were any grounds for which 
Bally could sue us and make us penalties, royalties, or whatever. 
[31/1980]

Manufacturers also competed for contracts with renowned 
designers. Many of these designers were considered key re-
sources, and manufacturers attempted to control the flow of 
information (see Table 4 for an illustration).

However, our analysis demonstrates that the appropriability 
regime is still weak during this phase. The case of the ‘Xenon’ 
pinball machine, which was launched in December 1980 by 
Bally, is particularly informative. This machine included numer-
ous innovations that were successful at the beginning of the 
1980s: multi-level playfield, multi-ball game, and digital voices. 
The development of this model shows that manufacturers 
closely monitored the activities of their competitors to detect 
novelties and integrate them, even if it meant altering current 
projects. The following comments by a project manager de-
scribe this environment:

Bally’s marketing department had heard of a competitor’s 
talking game ... The decision was made to one-up the competition 
by utilizing a female’s voice, as dictated by the artwork … So now 
Bally had a game with a multi-level playfield, great artwork and great 
sounds. Then, Bally’s marketing department heard that a multi-ball 
game was planned for release by a competitor. Well, Bally couldn’t 
be beaten at their own game of one-upmanship. Bally wanted to 
sell a multi-ball game also ... Within hours, Xenon was transformed 
into a multi-ball game. [5 / 1979]

Two factors limited the IPR. Certain design choices could not 
be protected, and retro-engineering practices that could by-
pass patents were widespread. For example, in 1990, the 
Japanese arcade game manufacturer Data East first intro-
duced the electronic pinball machine with the Robocop 
model. Thus, Data East was a new entrant in the sector (it 
had first proposed the model in 1987). Data East expected 
to benefit from its competences in electronics to develop 
innovative models. However, Williams bypassed the patent 
and launched a similar innovation on its own machines in 
1992. The following quotations illustrate the role of retro-en-
gineering practices and the difficulties in patenting certain 
mechanisms:

No, no, in fact almost everything that I itemized had some type 
of patent protection, some type of design protection, so it wasn’t 
as if Game Plan could automatically go to the vendor who was 
supplying flippers to Gottlieb and say: “Hi, we would like to order 
flippers as well.” It was a question of really going back and doing, I 
guess for lack of a better word to describe it, development from 
the ground up … The way that the housing underneath was, what 
the mechanical parts were in terms of bracketing and so on, had to 
be somewhat unique. [1/1977]

[This mechanism] was a good feature. It was cool. But we were 
never able to patent it because of the language in the patent 
application. There was a lot of prior act, other features in other 
games, other mechanisms that were already patented. Many 
features were similar to this game in how they worded, not how 
they operated and so we couldn’t be granted a patent. We tried 
twice and were denied twice. [28/1987]

Table 6. Distribution of patents filed by manufacturer since 1976

Manufacturer Period Number of patents

Bally 1976→1988 19 (1.6 per year)

Gottlieb 1979→1994 22 (1.5 per year)

Williams 1979→1999 88 (4.4 per year)

N.B. It was not possible to retrace the exhaustive list of patents filed by 
pinball manufacturers before 1976.
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This weak appropriability regime prompted Gottlieb to waive 
patents during the 1970s, as shown in the following quote2:

“All the manufacturers were keenly aware of what the others 
were doing in the industry because we were all trying to produce 
a product that would catch the fancy of the players and make 
more money.” Dave Gottlieb didn’t pursue the patent track to get 
exclusive use of any of his company’s developments. He felt that as 
long as he got the first benefits of an idea, he didn’t mind others 
copying it. His favourite quotation on that was “Imitation is the 
most sincere form of flattery.” [Alvin Gottlieb, in Shalhoub, 2004, 
p. 21/1970s]

At the same time, manufacturers continue to cooperate 
during this phase, at least until the mid-1990s. They sought to 
collectively answer operators’ solicitations to enhance their 
ability to maintain and repair machines (spare parts that were 
common to several models, standardization of maintenance 
processes, etc.).

I was working on games simultaneously for a couple of different, 
competitive companies. But everybody knew they could trust 
me. I was going to give them feedback that was open and 
honest … For commercial operation, one of the keys concerns 
is “If I need a replacement part, where do I get it from?” … I 
produced an amazing amount of mailings highlighting upcoming 
games, giving that operator/location owner whatever type 
of information was necessary and important such as how to 
operate and set up their games … By the same token there 
were different times, where many personal relationships 
became prioritized over professional secrecy, and maybe some 
things were shared in a way that they shouldn’t have been. The 
net result was that you saw some striking similarities between 
competitive products at various points in time. It’s a very fine 
line to tread. [1 / 1970s–1980s]

From the mid-1990s onward, relationships between manufac-
turers and operators deteriorated. Operators experienced a 
strong drop in demand from players and tried to renew their 
offerings by introducing electronic games suppliers (notably 
Japanese suppliers). For several decades, the relationships be-
tween operators and manufacturers were quite balanced be-
cause the former had key resources but no alternative suppliers 
for machines. However, the advent of video games considerably 
decreased the power of pinball manufacturers. Since the devel-
opment of video games, pinball manufacturers had only one 
ambition: to regain the operators’ confidence by proposing ma-
chines that better suited their requirements. Digital voices were 
added to enhance the attractiveness of pinball machines in ar-
cade rooms. Certain manufacturers changed the size of their 
machines to become more similar to the video game console 

2. In the early 1970s, health problems forced David Gottlieb to stop work-
ing. He died in 1974. Obviously, his successors at the head of the company 
resumed the filing of patents as shown in Table 6.

in arcade rooms (e.g., Williams with the ‘Pinball Circus’ proto-
type in 1994). Other manufacturers increasingly used animated 
characters or proposed models inspired by Foosbal or Bowling 
(e.g., ‘Strikes n’ Spares’ from Gottlieb in 1995). Conversely, cer-
tain innovations promoted by manufacturers failed to achieve 
success in the market due to a lack of support from operators. 
The following two quotations illustrate this point:

The thing that most people don’t understand about our business 
is that these are money-making devices. Their primary function is 
to make money for the operator. We don’t just build things for 
players; we build things for a whole chain of command … The 
operators in our business have a long memory. When you show 
them something (like this), they will say, “that has been tried before. 
It didn’t make me a whole lot of money, why is it going to make me 
money now?” [16/1980–2010]

I thought that pinball machine cabinets had not changed in fifty 
years, or however long they had been around, and I wanted to 
design a new, modern, contemporary cabinet for pinball games … 
I put the cabinet on a pedestal (there were no legs) to help it look 
more contemporary and modern… [But] operators did not care 
about cabinet designs; they just wanted to know how much money 
the game took in. It was hard to justify spending money on the 
cabinet. [9/1979]

Williams attempted alone to design models that integrated 
videos (‘Pinball 2000’). In its latest projects, Williams was ob-
sessed with secrecy at a level that had not previously been 
observed in the industry (Maletic, 2010).

Secrecy was critical to ensuring that Revenge from Mars make as 
big a splash as possible when it hit the market. Williams also wanted 
to keep their plans secret from their competitors to keep them 
from copying the new design. Williams even farmed out parts to 
multiple suppliers so that no one vendor saw more than a single 
piece of the puzzle. [23 / 1998–1999]

Those numerous examples demonstrate a lack of coopera-
tion among manufacturers, which were attempting to indi-
vidually find solutions to market decline. Relationships with 
third parties were also harmed. The necessity of maintaining 
good relationships with operators enticed manufacturers to 
invest in the development of new functionalities, in spite of 
the potential for such advances to damage the value prop-
osition for others. Actually, numerous product innovations 
disturbed small operators (maintenance requiring new 
skills), location owners (revenue uncertainty generated by a 
radically new machine), and players (rules were increasingly 
specific to each machine). The following two quotations il-
lustrate this point:

Let’s accept the fact that if an operator or location owner needed 
to change a light bulb but there was a ramp with ten screws 
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needing to be loosened, that it became counter-productive to 
operate pinball machines… [1 / late 90s]

Pinball lost a market of players because of their technologically 
enhanced games. The machines went a little haywire with their 
toys and all the different things they felt had to be on a game. 
[20/1990–2000]

Our historical analysis demonstrates that the relationships 
among the five manufacturers have been based on coope-
tition since the mid-1940s. Manufacturers were simultane-
ously competing while cooperating. The need to differentiate 
products to sell pinball machines to operators led manufac-
turers to innovate and quickly imitate successful competi-
tors, which in turn amplified competition. Simultaneously, 
cooperation resulted from the necessity to address com-
mon threats and collectively respond to customer and part-
ner demands.

Consequently, the two necessary conditions to qualify a sit-
uation as coopetitive are present: competition and coopera-
tion occur concurrently (simultaneity criteria), and firms 
maintain relationships based on horizontal competition (rivalry 
criteria). Figure 4 summarizes the key points of the results and 
presents the different phases of the process.

Discussion

This section addresses the contributions of this research to the 
literature on dominant design and proposes a discussion of the 
results obtained from the historical analysis concerning ab-
sorptive capacity and appropriability regime. Finally, we de-
velop some implications for managers.

Contributions to the literature on dominant design

The analysis of the history of the pinball machine industry 
demonstrates that in specific contexts, characterized by exter-
nal threats and a high level of power of third parties, the dom-
inant design is neither imposed by a single organization nor 
emergent from a collective strategy.

Competition and collaboration occurred simultaneously 
and on a single level of the value chain. To better comprehend 
that specificity, we use the image of cake-sharing from Nalebuff, 
Brandenburger, and Maulana (1996).

In a situation of coopetition, a firm competes successfully for 
its slice of the ‘added value cake’ and simultaneously seeks to 
ensure that the cake grows larger. In most studies regarding 
technological development and standard warfare, firms agree 
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on the cake recipe (in t0) and then attempt to obtain the 
largest slice of cake (in t1). In particular, studies have demon-
strated that the emergence of a standard can result from 
co-integration alliances (Dussauge & Garrette, 1999) that 
are  created by firms to define technical specifications and 
that  allow for competition as the product is distributed 
(Rosenbloom & Cusumano, 1987; Shibata, 1993). However, if 
the simultaneity criterion is considered, those agreements are 
not fully based on coopetition. In the pinball machine industry 
case, certain competitive companies operated in isolation to 
define the best recipe. Thus, these organizations integrated 
new ingredients (innovations) and simultaneously learned 
from competitors’ ideas. This process – which includes imita-
tion and innovation – resulted in a ‘unique recipe,’ which was 
collectively conceptualized from individual efforts.

The literature concerning dominant designs focuses on either 
‘competitive’ or ‘collective’ strategies. In this research, we demon-
strate that using only these two relational logics to understand 
firm actions is insufficient. Firms can cooperate and compete si-
multaneously to impose a dominant design. This is a significant 
contribution. To the best of our knowledge, very few researchers 
have analyzed the consequences of coopetitive relationships in 
the context of the formation of a dominant design. Prior studies 
have demonstrated that the need to develop product compati-
bility often results in coopetitive behaviors, specifically when 
there are network externalities (Ritala, 2012; Yami & Nemeh, 
2014). However, these prior studies have frequently defined 
coopetition as an alliance among competitors, which is a (per-
haps overly) broad definition. Thus, it is impossible to check 
whether the situations studied respect the simultaneity criteria.

Those relationships impact innovative output. Thus, through-
out the technological cycle, four types of innovation can be 
distinguished (Henderson & Clark, 1990). The characteristics of 
innovation depend on the phase in which it is anchored 
(Abernathy & Clark, 1978; Tushman & Murmann, 1998; 
Murmann & Frenken, 2006). By identifying coopetitive relation-
ships during this cycle, our historical perspective allows renew-
ing analysis of the influence of coopetition on innovation. The 
impact of coopetition on innovation remains controversial 
(Fernandez et al., 2018). Previous scholars found a positive, 
neutral, or negative impact of coopetition on product innova-
tion (Arranz & Arroyabe, 2008; Gnyawali & Park, 2009, 2011; 
Nieto & Santamaría, 2007; Santamaria & Surroca, 2011; Ritala 
& Hurmelinna-Laukkanen, 2009). Recent studies, including rad-
icalness as a moderated variable, also obtained mixed results 
(Bouncken & Fredrich, 2012; Bouncken, Fredrich, Ritala, & 
Kraus, 2017; Jakobsen & Steinmo, 2016; Ritala, 2012; Yami & 
Nemeh, 2014). However, those works do not contextualize 
innovations into the different phases of technological develop-
ment in which they may occur. 

During the first phase of pinball development (era of fer-
ment, 1930–1947), no coopetitive behaviors were identified. 

The second phase of selection (1947–1970) was character-
ized by a balanced coopetition (Bengtsson & Kock, 2000; Yami, 
Chappert, & Mione, 2015) and led to numerous architectural 
and modular innovations (84.4%; Table 5). During that period, 
the number of innovations was the highest (1.39 per year). 
After the selection of the dominant design (Era of incremental 
change, 1970–2014), the number of architectural innovations 
decreased significantly (16.7%), whereas the number of incre-
mental innovations increased significantly (33.3%). The number 
of innovations per year was the lowest (0.27 per year). Those 
results are coherent with Anderson and Tushman’s (1990) as 
well as Murmann and Frenken’s (2006) work: the industry en-
tered a phase of incremental changes, which did not challenge 
the design but reinforced it.

From the 90s onward, relationships among manufacturers 
worsened. Competitive coopetition (Bengtsson & Kock, 2000; 
Yami et al., 2015) was the predominant mode of strategic be-
haviors. No architectural innovation was incorporated into the 
dominant design. Individual attempts to renew the design 
emerged but none succeeded (Table 5). Thus, our findings con-
tribute to the debate on the impact of coopetition on innova-
tion. We show that coopetition can be fruitful for incremental, 
modular, and architectural innovations. However, coopetition 
does not entice actors to introduce a disruption to change the 
dominant design. In the case that we studied, actors were 
trapped in the dominant design and tried to improve it with 
competitive technologies but did not manage to create a rad-
ically new design.

Absorptive capacity and appropriability regime: 
Lessons from the historical analysis

In the dominant design literature, the results of the strategic 
maneuvers depend on the appropriability regime (Teece, 
1986) and the absorptive capacity (Cohen & Levinthal, 1990). 
In a context of coopetition, the firm’s ability to acquire knowl-
edge from external sources and to protect its innovations 
against imitation is relevant in increasing the innovation out-
comes of collaborating with its competitors (Ritala & 
Hurmelinna-Laukhanen, 2013).

In our study, the ability of manufacturers to regularly and 
quickly integrate new technologies (mechanical, electrical, elec-
tronic, digital, and video technologies) to strengthen the dom-
inant design demonstrates a strong absorptive capacity. 
However, this study highlighted that the pinball machine indus-
try was characterized by a weak appropriability regime (e.g., 
difficulty protecting design components, patent infringements, 
and non-exclusivity of key resources, such as designers). 
Hurmelinna-Laukkanen and Puumalainen (2007) differentiate 
among five main mechanisms to strengthen the appropriability 
regime. However, in the studied case, those mechanisms did 
not successfully lead to value appropriation. Tacit knowledge 
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was difficult to protect as several key individuals (particularly 
designers) regularly changed employers or were working si-
multaneously for several manufacturers. Mechanisms of institu-
tional protection (more particularly patents) provided a weak 
protection as shown by short imitation delays. Exclusive ex-
ploitation licenses (with movie theaters, music stars…) were 
signed. However, as plenty of licenses were agreed upon, they 
did not represent a scarce asset. As each manufacturer im-
posed a worldwide renowned brand, none of them managed 
to gain a competitive advantage. Human resource manage-
ment did not permit the protection of key human assets. 
Technical protection tools (passwords, specific protocols…) 
were not broadly used as operators imposed standardization 
(such as operating instructions, maintenance, and stocks of 
spare parts). Finally, the continuous development of new prod-
ucts to take advantage of a time-based advantage provided 
deceptive results. The imitation timeframe was often short due 
to retro-engineering practices.

Thus, our results are not consistent with the findings of 
Ritala and Hurmelinna-Laukkanen (2013), who analyzed ab-
sorptive capacity in a coopetitive environment and identified 
the positive impact of a high appropriability regime, which is 
not present in our research.

In spite of a weak appropriability regime, pinball machine 
manufacturers benefitted from coopetitive relationships. 
American manufacturers that existed in the mid-1940s expe-
rienced steady growth and became worldwide leaders. 
European manufacturers (the Italian Zaccaria and the Spanish 
Recel) remained marginal participants in the industry, although 
they had access to a substantial domestic market. Even the 
Japanese manufacturers, Data East and Sega, which were lead-
ing innovators in electronic technology development, did not 
challenge the Chicago manufacturers’ competitive positions. 
Consequently, coopetitive relationships allowed market devel-
opment, innovation, and economic performance over a long 
time period, and protection against common rivals. These ob-
servations align with the conclusions of Ritala (2012).

However, in the literature focusing on the development of 
innovation through coopetitive relationships, most researchers 
identify formal agreements between firms. These agreements 
usually lead to the creation of joint ventures and joint patents 
(Gnyawali & Park, 2011). One of the key success factors is the 
identification of the right structure to achieving common inno-
vation projects (Fernandez et al., 2018). In the Pinball industry, 
the coopetitive relationships were developed without a formal 
agreement among the manufacturers and implementation of 
intermediation structures. Studies in other contexts should be 
conducted to assess the scope of this result.

However, from the perspective of pinball machine manufac-
turers, the 1990s were characterized by a decline in interest 
and an increase in competitive behaviors. Thus, the nature of 
coopetitive relationships changed (Sanou, Le Roy, & Gnyawali, 

2016), and this had impact at the industry level. Actually, re-
newed efforts were undertaken in multiple directions but 
were less concerted and deliberate. Thus, our analysis demon-
strates that as relationships became more competitive, the 
situation for all pinball machine manufacturers deteriorated. As 
long as coopetitive relationships were maintained, manufactur-
ers were able to grow. Thus, as described by Bengtsson and 
Raza-Ullah (2016), we considered coopetition as a continuum 
between purely competitive and cooperative relationships. 
Whereas during the first periods of our study, actors had 
aligned their expectations and focused on legitimizing and in-
creasing the adoption of their activity, during the last period, 
they had a different set of expectations. The rules and goals of 
competition were reformulated (Dorn et al., 2016), which 
eroded the overall benefits that actors could draw from their 
relationships. However, this observation should be tested in 
other contexts because we cannot assess whether more-coo-
petitive relationships would have enabled the pinball machine 
manufacturers to survive.

Conclusion

The aim of this research was to contribute to the current liter-
ature regarding the development of a dominant design using 
the coopetition framework to obtain an improved under-
standing of the interplay among actors engaged in this devel-
opment. We identify how coopetitive relationships may lead to 
the development of a dominant design. Our historical analysis 
regarding the development of a dominant design in the pinball 
machine industry details the characteristics of that dominant 
design (which occurred from the 1970s onward) and demon-
strates that it results from a coopetitive process. Because man-
ufacturers differentiated their offerings, innovated, and 
simultaneously imitated others, increased competition resulted. 
Simultaneously, external threats and the need to collectively 
respond to clients and partners prompted the manufacturers 
to cooperate with one another.

Our study shows that firms might benefit from collaborat-
ing with competitors to create a dominant design, even with 
a weak appropriability regime. Thus, this case study suggests 
that as a theoretical framework, coopetition allows for the 
development of new perspectives for research regarding 
technological cycles, particularly with respect to the selection 
of dominant designs. Our observations also confirm or inval-
idate conclusions from previous works on coopetition 
strategies. 

However, numerous questions remain. First, the observed 
industry has specificities that may limit the generalization of 
our results. These limitations include the requirement for par-
ticipants to legitimize their activity and a weak appropriability 
regime. Studies in other contexts should be conducted to as-
sess the scope of our results. Furthermore, our historical 
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method did not allow us to study in detail how firms manage 
and organize their relationships (e.g., how pinball manufactur-
ers and their managers dealt with antagonistic relationships). 
Certain authors have demonstrated that coopetition has an 
impact on organizational arrangements and on project struc-
tures (Bengtsson & Kock, 2000; Fernandez et al., 2018). Our a 
posteriori analysis did not allow us to produce results regarding 
‘coopetition management’ (Le Roy, Fernandez, & Chiambaretto, 
2019). Future research may investigate these specific aspects 
of coopetition.
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