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Abstract
Many firms vie to attain a strategic bottleneck position in their industry, as it promises superior value 
appropriation over an extended period. Using a mixed-methods approach, we investigated the power 
dynamics between bottleneck and challenger segments in the airline ticket distribution sector. Our study 
of the bottleneck formed by the global distribution system (GDS) firms reveals the mechanisms that these 
firms employed to maintain power, as well as the mechanisms that airlines in the challenger segment used 
to attain power. These mechanisms strongly influenced the momentum of power shifts as the industry 
evolved towards greater modularization; we show how they worked recursively in a process of power 
distribution dynamics during that evolution. In addition, these mechanisms explain the dynamics at work 
between the incumbent and challenger segments, with airlines increasing the pressure to modularize and the 
GDS firms resisting that pressure. Our findings contribute to the literature on industry architectural change 
and industry evolution by providing a comprehensive understanding of the power dynamics that affect when 
and how strategic bottlenecks dissolve.
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Introduction

Bottlenecks are critical parts of a technical system that have virtually no alternatives, and control-
ling them allows firms to disproportionally capture value in an industry structure (Baldwin, 2015). 
Such bottleneck firms typically own and provide co-specialized (complementary) assets that other 
firms use to create their products or services. Co-specialization means that fewer alternative assets 
or asset combinations are available, and those alternative assets that are available are less attrac-
tive, which gives bottleneck firms high bargaining power and little risk of having their assets sub-
stituted by adjacent segments (Jacobides & Tae, 2015). For example, the bottleneck positions of 
Microsoft, Intel, Google and Apple are often cited as reasons for their continued dominance in the 
technology sector (Baldwin, 2015; Jacobides & Tae, 2015; Pisano & Teece, 2007).

Strategy scholars have shown great interest in understanding how bottlenecks form, and the 
options available to firms that influence the industry structure to their advantage. For example, 
Jacobides, Knudsen, and Augier (2006) developed a conceptual logic around the two co-speciali-
zation components of factor complementarity (i.e. two mutually adapted factors that yield superior 
value when combined) and mobility (i.e. the number of available alternatives for these factors), 
suggesting that firms that are aware of these components and how they interact can leverage the 
situation to their advantage.

However, bottlenecks are not necessarily permanent. Modularity research suggests that over 
time, industry structures transition from more integrated to more modular (Fixson & Park, 2008; 
Schilling, 2000). Modularity refers to ‘the degree to which a system’s components can be separated 
and recombined’ (Schilling, 2000, p. 315), implying that increased modularization erodes bottle-
necks. The transition to modularity, however, is neither certain nor smooth nor linear (Cattani & 
Malerba, 2021), as firms seeking to dissolve the bottleneck or replace it with a structure more 
favourable to them face opposition from bottleneck firms prepared to make every effort to maintain 
and guard their valuable and profitable positions. We know very little about the dynamics between 
these incumbent firms and their challengers or the ongoing dynamics that support and erode an 
extant bottleneck (Jacobides & Tae, 2015). This is surprising given the important role bottlenecks 
play in systematically determining the value appropriation potential of a segment and, consequen-
tially, the firms in the segment (Hannah & Eisenhardt, 2018; Jacobides, MacDuffie, & Tae, 2016; 
Jacobides et al., 2006). Hence, our research question is as follows: How do incumbents and chal-
lengers interact to shape the evolution of bottlenecks in an industry?

To answer this question, we studied the airline ticket distribution industry where a bottleneck 
formed around a set of firms, the global distribution system firms (GDSs), in the late 1990s which 
airlines have been challenging since the early 2000s. To understand the dynamics involved, we 
used a mixed-methods approach to analyse airlines’ efforts to shape the interface between their 
segment and their distribution partners, evaluating 8,253 news articles published between 2009 and 
2020 and interviewing 13 senior professionals from the airline industry. We identified power-
maintaining and power-attaining mechanisms that influence the power-shifting momentum in this 
modularization process. We conceptualize the power distribution dynamics between the incumbent 
and challenger segments as a recursive process in which the power-maintaining and power-attain-
ing mechanisms lead to airlines increasing the pressure to modularize, while the GDS firms resist 
that pressure.

This study makes three contributions to the literature on industry architectural change and 
industry evolution. First, it broadens our understanding of the power concept in both the modu-
larization and industry architecture (IA) literatures and introduces the concepts involved in dis-
solving bottlenecks: momentum, momentum building and impeding forces. Our results show that 
building momentum often takes time; however, stopping it completely once it begins is difficult. 
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Our second contribution is identifying the power distribution dynamics in which mobility and 
complementarity are embedded, and further showing how these dynamics contribute to the devel-
opment and evolution of co-specialized and individualized assets in an industry structure. We 
highlight how increased opportunity and pressure for modularization influence the asset struc-
tures required to strengthen an evolutionary appropriability regime (Teece, 1986, 2006) in an 
industry vertical, undergoing change. Our third contribution highlights the relevance of resource 
selection maturity by the challenger segment before a bottleneck can be eroded. This involves this 
segment’s collective demonstration of maturity in resource selection surrounding the primary 
technology used, and how to flexibly respond to the diverse set of actions from the incumbents to 
maintain power and impede power-building momentum attempts. Firms that can sustain and con-
tinue to develop this maturity over time likely possess and exemplify an emerging architectural 
capability that Baldwin (2015) called for.

In the next section, we develop the theoretical background on changes in bottlenecks and the 
role modularization plays in industry architecture; we then explain our methods. We present our 
findings narratively in four phases of development in the airline distribution industry over 26 years, 
beginning with the first phase in which the bottleneck was established and continuing through to 
the final phase in which it was dissolved. To conclude, we discuss the recursive power distribution 
dynamics model that we developed and highlight the major implications of our study.

Theoretical Background

A bottleneck is ‘a component in a complex system whose performance significantly limits the 
performance of the system as whole’ and that ‘has no – or very poor – alternatives at the present 
time’ (Baldwin, 2015, p. 9). Relatedly, technological bottlenecks are the physical constraints or 
limitations of an underlying system that form the backbone of strategic bottlenecks, in which firms 
provide a unique solution to an underlying problem while maintaining control over that solution 
(Baldwin, 2015). This combination of solution and control allows the firm or group of firms that 
exercise that control to appropriate superior value (Jacobides & Tae, 2015). From a resource-based 
perspective (Barney, 1991), firms need to be aware of who controls the strategic resource of a bot-
tleneck (Baldwin, 2015) so that they can either manoeuvre into a position to control this resource 
themselves or challenge the firms that control the bottleneck. Either choice requires a firm to 
understand the technological and industry architectures in which it is embedded to capture value to 
its advantage (Baldwin, 2015; Jacobides & Tae, 2015; Jacobides et al., 2016).

Two closely related strands of literature in strategic management have examined the role of bot-
tlenecks in industry evolution. One stream has developed within the innovation and product archi-
tecture literatures and tends to emphasize technical product design (technology and modularization) 
(Fixson & Park, 2008; Helfat, 2015). The other stream focuses on industry architectures and the 
patterns, rules and roles in the interorganizational division of labour to explain what possibilities 
firms in an industry have for capturing value (Jacobides et al., 2006, 2016). In its explanation of 
how bottlenecks establish and change, this industry architecture stream tends to foreground socio-
contractual components (Jacobides et al., 2006).

In the literature on innovation and product architecture, researchers investigating how bottle-
necks are established and how they evolve have been primarily interested in how technology and 
product design choices impact industry structure (Burton & Galvin, 2022). While most industries 
described in this literature migrate from integrated to modular structures, not all of them do (Burton 
& Galvin, 2022; Helfat, 2015). A prominent example of this trajectory reversal is the bicycle driv-
etrain manufacturer Shimano, and its migration to a dominant position. As Fixson and Park’s 
(2008) analysis shows, Shimano began by offering an integrated and incompatible drivetrain in an 
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industry that was then highly modularized. Ultimately, Shimano pushed out other component man-
ufacturers and became a role model for creating and controlling a technological bottleneck that 
attracted and captured value by combining technological ingenuity and effective strategic choices 
(Baldwin, 2015). Therefore, Shimano is an example of a firm whose initial technology and product 
design choices changed an industry structure (from modular to integrated) to its advantage.

More commonly, industries tend to migrate from integrated (less modular) to more modular 
forms. To help us understand these migrations and what tends to push industries towards greater or 
lesser modularity, Schilling (2000) developed a general modularity theory that provides a causal 
model for the migration of systems along more vs less modular forms. In this theory, migrations in 
either modularity direction depend on three components: (1) demand and input heterogeneity 
parameters, in which increasing heterogeneity leads to greater modularity; (2) synergistic specific-
ity, in which greater benefits of specific (co-specialized) components lead to lower need for more-
modular designs, and therefore to less modularity; and (3) urgency, in which moving in either 
direction along the modularity continuum requires contextual triggers (such as competitive inten-
sity) to break the default of system inertia (i.e. a firm’s current position along the modularity con-
tinuum). Although Schilling does not use the term bottleneck, her descriptions closely align with 
the term; she argues that firms that possess or control a unique technological asset or position can 
block modularization ‘even when other variables indicate that a firm should experience strong 
pressure to offer increasingly modular products’ (Schilling, 2000, p. 329). Because of their bottle-
neck position, these firms also ‘experience less urgency’ (Schilling, 2000, p. 325, emphasis in 
original), have architectural control and can restrict market access, all of which allow them to resist 
strong pressures to modularize (Schilling, 2000). Technological bottlenecks are instrumental in 
shaping nascent and emerging industry settings and ecosystems because they affect innovation, 
ecosystem emergence, stability and industry growth (Ethiraj, 2007; Shipilov & Gawer, 2020). A 
novel and promising option for firms to successfully compete in such a dynamic setting is to follow 
a distinct bottleneck strategy in which they identify and sequentially occupy new technological 
bottlenecks as others fade (Hannah & Eisenhardt, 2018).

The literature on industry architectures acknowledges the role that technology, innovation and 
product architecture play in the establishment and evolution of bottlenecks yet explains value dis-
tribution among industry players as being determined more by the socio-contractual parameters of 
an industry. Industry architectures are seen as ‘templates that circumscribe the division of labour 
among a set of co-specialised firms’ (Jacobides et al., 2006, p. 1201) and as rigid and stable struc-
tures of co-specialized firms and assets across vertically adjunct segments. These segments exist 
within an industry that defines roles and shapes interactions among individual firms in terms of 
how value gets created (‘who does what’) and how value gets divided (‘who gets what’; Tee & 
Gawer, 2009).

Jacobides et al. (2006) developed a conceptual logic to help understand such architectures and 
how value is created and divided within them. Building around two co-specialization components, 
factor complementarity and mobility, these authors argue that enhancing both components in adja-
cent segments puts firms in an advantageous position because doing so migrates them towards a 
bottleneck. Empirical accounts of how bottlenecks are created, how they evolve and how they dis-
solve are scarce. Ferraro and Gurses (2009) describe MCA’s tactics to shape the architecture of the 
United States motion picture industry in its favour, and Gurses and Ozcan (2015) study the dynam-
ics new entrants used to successfully infiltrate and change the established US TV broadcasting 
industry. In a quantitative study, Jacobides and Tae (2015) found that it was the particularly large 
and leading firms, i.e. kingpins, that establish bottleneck positions in their segments. In another 
study on car manufacturers (OEMs) as the bottleneck segment, Jacobides et al. (2016) analysed the 
mixed efforts of the OEMs to change their sector’s architecture: despite the OEMs’ shared 
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cognitive frame for establishing a different industry architecture, they had to abandon these changes 
because they were too risky and costly. In summary, these studies in the IA literature have identi-
fied certain aspects of how bottlenecks form and evolve, yet we still lack a clear, specific and 
overarching explanation of how these bottlenecks emerge and change over time.

What both streams have in common is their evolutionary understanding of bottlenecks, in which 
technological (product) design choices made early in an industry’s life cycle become the basis for 
vertically structuring the industry; that is, for determining how to divide and combine the tasks that 
lead to the final product (Cattani & Malerba, 2021). These early technological choices influence 
interaction patterns that constrain firms’ boundary location decisions and product design choices, 
and hence determine, or at least influence, where and how a firm can create and appropriate value. 
Over time, as rules and roles settle, knowledge spreads, technology advances, standards emerge, 
new entrants arrive, regulation becomes embedded and an industry structure evolves. Once an 
industry structure is in place, more specialized actors emerge and their greater portfolio of tech-
nologies typically leads to a more modular product architecture. While this architecture makes it 
easier for increasing numbers of exchanges to take place across more interfaces, it also makes it 
very difficult to change the structure that has emerged and become institutionalized (Burton & 
Galvin, 2022; Fixson & Park, 2008; Jacobides, 2005). Both literature streams acknowledge that 
product and industry architectures are closely related, yet the industry evolution that each describes 
is focused on different aspects of that evolution.

These studies have deepened our understanding of strategic bottlenecks in firm strategy and 
industry evolution. However, only a few have helped us understand the bottleneck dynamics and 
value migration that researchers have called for (Jacobides & Tae, 2015; Jacobides et al., 2016). To 
analyse how control changes and how value distribution migrates across a vertical industry struc-
ture, it seems beneficial to include non-traditional parameters, such as regulatory and power pro-
cesses, as Burton and Galvin (2022) did in their recent study investigating how regulation and 
bottlenecks influenced the co-evolution of product and industry architecture. Surprisingly, 
researchers have paid little attention to untangling the arguably essential strategic advantage that a 
bottleneck provides to firms: the (bargaining) power it gives them to capture superior value. This 
lack of attention is even more surprising given the prominence of such concepts as ‘span of control’ 
(Baldwin, 2015) and ‘architectural control’ (Schilling, 2000), and frequent references in the litera-
ture to ‘the loose notion of “power”’ (Jacobides & Tae, 2015, p. 903). Untangling a bottleneck 
requires researchers to identify the dynamics involved, both the dynamics of surrounding firms in 
their continuous struggle to migrate this power to their advantage and the dynamics of the incum-
bent firms’ efforts to fend off these attempts and maintain their position of power in the industry 
vertical.1 Understanding bottlenecks thus requires a better understanding of challenger firms’ 
actions and processes as they learn to explore and exploit situations and ultimately influence and 
challenge the power balance that the incumbent firms hold in the industry vertical (Romme, 1990; 
Roome & Wijen, 2006).

We explore these dynamics in the global airline industry, where a bottleneck formed around the 
global distribution system firms at the end of the 1990s; and we investigate the power dynamics 
that subsequently unfolded over the last 26 years and effectively dismantled this bottleneck.

Method and Data

We employed an analytic inductive lens in this research, using industry news items as data sources 
for firms’ stability- and change-oriented actions, and in-depth interviews with airline industry 
experts to examine how the architecture of airline ticket distribution evolved. We combined quan-
titative and qualitative data to gain the breadth and depth necessary to understand the magnitude, 
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context, content, intent and consequences of firms’ actions and initiatives in this industry 
(Robinson, 1951) – a process referred to as intermediate theory development (Edmondson & 
McManus, 2007; Litrico & David, 2017).

The multiple sources of evidence (interviews, archival data and industry publications) used in 
our study span a 26-year period from 1996 to 2021. Our key objective was to develop an in-depth, 
holistic account of airlines’ actions and initiatives that led to the evolution of the industry vertical 
structure. Multiple data sources are critical for understanding how the industry developed and for 
ensuring that our constructs and conclusions are valid and reliable (Guba & Lincoln, 1982; Yin, 
2003).

The setting

The ticketing distribution sector of the global airline industry between 1996 and 2021 is an appro-
priate setting to examine our research question for three reasons. First, it allows us to comprehen-
sively analyse the industry segment (airlines) from which initiatives directed at dissolving an 
industry bottleneck emerged. The passenger airline segment is well covered by news outlets 
because it is highly regulated and attracts considerable public interest. Second, global distribution 
systems are a prime example of an industry bottleneck arising from a co-specialized technological 
interface between the bottleneck and an adjacent segment (airlines); with limited data transmission 
capacities in the 1970s, large US airlines transferred key flight selling activities to GDSs.2 Instead 
of creating and maintaining a many-to-many network among airlines and travel agents worldwide, 
these airlines only had to send data to the GDSs, which then managed the global distribution of 
connected travel agents. As full-ticket sourcing solutions, GDSs have become the standard book-
ing channel between airlines and travel agents (Figure 1). By 1999, 93% of domestic US airline 
tickets sold via travel agents were GDSs (Ravich, 2004). GDSs were the most important yet costly 
distribution instrument for airlines, which were reportedly paying around US$7 billion in GDS fees 
per year (Economist, 2012).

Figure 1.  Flight-ticket distribution industry architecture.
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Third, this sector and setting are appropriate because we can comprehensively and longitudi-
nally analyse how the GDS bottleneck effectively eroded over a time span of 26 years.

Data sources and analyses

Our sources for data collection were (1) considerable archival data, including industry publica-
tions; (2) in-depth semi-structured interviews; and (3) internet sources and airline materials. The 
triangulation of data from multiple sources increases the reliability of our data (Eisenhardt, 1989).

This study was conducted in two stages. First, we accessed public news articles to identify air-
lines’ activities and developed activity profiles at the distribution interface. We manually reviewed 
8,253 articles published between 2009 and 2020 and coded the airlines’ actions from these articles 
(Yu & Cannella, 2007). We manually reviewed and coded these articles to avoid pre-selection bias 
associated with keyword-based article screening and triangulated them with independent data 
sources written by knowledgeable industry authors to increase the likelihood of extensive data 
coverage (Yin, 2003). We use data from three leading airline industry publications: Aviation Daily 
(2008–2020), Phocuswire (2009–2020) and Skift (2012–2020). Aviation Daily is a well-acknowl-
edged source of reporting on airline actions (Miller & Chen, 1994) and Skift, which primarily 
consolidates articles from Bloomberg and the Associated Press, extensively covers general indus-
try developments. Phocuswire specializes in airline distribution, technology and marketing news. 
We excluded actions outside the scope of our research question (e.g. top management team 
changes) and duplicate announcements. The results of this first stage included 1,029 industry struc-
ture-shaping actions by 240 airlines,3 providing a comprehensive picture of activity concentration 
(including date, geography, action type and individual airline engagement) along the airline distri-
bution architecture between 2009 and 2020 (Tables 1 and 2). For this news item analysis, the first 
and third authors worked independently to identify eight distinct action types initially categorized 
as stability oriented (supporting the status quo) or change oriented (trying to change the status quo 
at the distribution interface).4 The actions and action types we identified for airlines engaging at the 
GDS interface (Table 2) led us to realize that we needed to further investigate the strategic rationale 
underlying them.

To do so, in the second stage, we sought to comprehensively understand the nature and rationale 
of the actions that the GDS and airline segments engaged in. To understand these processes, we 
interviewed 13 senior industry experts from five continents regarding ticket distribution between 
2021 and 2023.5 All our interviewees had extensive industry experience; at the time of the inter-
views, 10 had been working in the airline industry for more than 20 years, and eight had more than 
10 years of experience working in and around airline distribution (Table 3). The airlines that our 
interviewees were working for (or, in the case of consultants, that they had been working for before 
switching to specialized airline consulting firms) represented approximately US$150 billion in rev-
enue in 2022, which corresponds to 20% of world airline revenue (IATA, 2022). We asked these 
experts about the current state of airline distribution, major actors, actors’ interactions, and how 
they described the industry changes over the last 20 years. To gain further clarification, we dis-
cussed with them the patterns we observed in airline activity.

At this stage, the first two co-authors worked independently to identify emerging (primary) 
themes from the interview transcripts. We then met to discuss, amend and combine our analyses, 
and subsequently worked to order the key emerging themes from the interview data, which became 
our second-order themes.6 These themes were grouped into overarching themes (Table 4, see 
Appendix) and definitions (Table 5, see Appendix). The primary theme, ‘You couldn’t [.  .  .] do 
much without essentially having to do something with all the GDSs simultaneously’, for example, 
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Table 1.  Dataset descriptors: Airline actions at the GDS interface.

APa EUa NAa Other Total

Number of actions 348 350 232 99 1,029
Number of airlines 100 65 31 44 240
Actions per airline (xmed) 2 2 3 1 2
Actions by type
Stability-oriented actions
Collaboration initiation (core)b 152 134 83 57 426
Collaboration initiation (non-core)b 62 35 14 15 126
Capability expansion 37 39 31 10 117
Other 3 3 9 15
Total stability-oriented actions 254 211 137 82 684
Change-oriented actions  
Collaboration initiation (core) 30 50 32 4 116
Capability expansion 27 42 18 7 94
Collaboration initiation (non-core)b 15 7 13 4 39
Other 22 40 32 2 96
Total change-oriented actions 94 139 95 17 345
Actions by most-active airlines (% of total)
Top 4 20.7% 45.6% 54.7% 26.3% 18.3%
Other 79.3% 54.4% 45.3% 73.7% 81.7%
Actions by year
2009 13 20 17 2 52
2010 30 19 29 12 90
2011 35 23 40 10 108
2012 39 34 19 17 109
2013 39 25 17 4 85
2014 36 34 22 13 105
2015 47 51 16 12 126
2016 45 47 16 17 125
2017 30 47 22 9 108
2018 12 26 13 3 54
2019 16 16 18 0 50
2020 6 8 3 0 17

aAP = Asia-Pacific; EU = Europe (including Russia and Turkey); NA = North America; “Others” = airlines from South 
America and Africa (announced only a few actions; for example, LATAM, with total of eight actions, and Kenya Airways, 
with seven actions).
bCore actions directly affect flight ticket distribution processes and, thus, the vertical structure analysed; non-core ac-
tions affect other but related airline processes, such as passenger check-in or boarding. With GDS being the dominant 
providers of such services, deliberate (non-)collaboration in these fields points to airlines’ change or stability orientation 
in flight ticket distribution.

became the secondary theme projecting internal cohesion under the overarching theme of main-
taining power. Because the data were voluminous and complex, we divided these actions into four 
time-related phases and explained how they unfolded (see the Findings section).

Our coding of airline actions and interviews with senior experts provided a rich account of the 
stability and change efforts in this industry vertical. However, when analysing the interviews, we 
realized that we could better understand the changes at the airline–GDS interface if we extended 
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Table 2.  Action-coding scheme and action examples from news item analysis.

Action type
1st-level coding

Action 
orientation
2nd-level 
coding

Description Example

Action (year/month/day) Initiator

Collaboration 
initiation (core)1

Change Collaborations 
with (new) industry 
partners establishing 
new interfaces

Priceline has announced 
a fresh long-term direct-
connect deal with United 
Airlines [. . .] (2013/03/21)

United 
Continental

Stability Collaborations with 
existing partners 
building upon 
existing interfaces

AirAsia will be the latest low-
cost carrier to join the ranks 
of legacy airlines on the GDS, 
another coup for Travelport 
[. . .] (2014/03/24)

Air Asia

Collaboration 
initiation (non 
core)a

Change Collaborations 
with (new) industry 
partners establishing 
new interfaces in 
non-core distribution 
areas, e.g. IT

Jet Airways signed a 10-yr. 
[. . .] agreement with IBM 
[. . .]. Jet plans to leverage 
IBM technology solutions 
to transform [. . .] direct 
distribution (2010/09/21)

Jet Airways

Stability Collaborations with 
existing partners 
building upon 
existing interfaces in 
non-core distribution 
areas, e.g. IT

Air Canada is to implement 
the Amadeus Altea’s Suite 
passenger service system as 
well as other Amadeus IT 
solutions (2017/10/05)

Air Canada

Collaboration 
termination

Change Termination 
of existing 
collaborations

JetBlue Airways [. . .] has 
stopped selling tickets 
through a dozen less-known 
online travel agencies 
(2010/03/04)

JetBlue 
Airways

Channel 
differentiation

Change Price or content 
differentiation to 
the disadvantage of 
distinct channels

Air France-KLM [. . .] adding 
a surcharge on sales made 
through the global distribution 
systems (2017/11/03)

Air-France 
KLM

Vertical M&A 
and divesture

Change Vertical (dis-)
integrations through 
mergers, acquisitions, 
or divestments

Vayant Travel Technologies 
has received undisclosed 
investment from Deutsche 
Lufthansa [. . .]. (2014/07/14)

Lufthansa 
Group

Capability 
expansion

Change Capability 
investments enabling 
new or changing 
architecture 
interfaces

EasyJet launches new booking 
platform for connecting flights 
(2017/09/13)

EasyJet

Stability Capability 
investments 
reinforcing the 
current architecture 
interfaces

Air New Zealand and Sabre 
Travel Network unite to 
introduce Branded Fares for 
the airline (2010/12/08)

Air New 
Zealand

(Continued)
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the observation period to include the organizational and legal separation of the GDSs from their 
(former) airline parents at the end of the 1990s. Since the specialized newsletters Phocuswire and 
Skift began publication in 2009, we were unable to extend our fine-grained action analysis prior to 
this date. Instead, we relied on narrative accounts that we triangulated using articles from other 
publicly available travel industry publications, such as Airline Business and Travel Weekly.

Findings

The bottleneck at the airline–GDS interface dissolved in an inter-firm product-modularization pro-
cess involving intense power dynamics and struggles between the major players. An initial tightly 
integrated situation of high complementarity and low mobility was replaced by a more modular, 
high-mobility situation that substantially reduced the bargaining power of GDS firms and their 
ability to appropriate value in a new industry architecture.

Our findings are organized narratively across four phases:

(1)	 Establishing the bottleneck (1996–2004). During this phase, the organizational interface 
between airlines and GDS firms was created based on an integrated technological solution 
in which both parties sought to develop commercial strategies and GDS firms secured a 
bottleneck position.

Action type
1st-level coding

Action 
orientation
2nd-level 
coding

Description Example

Action (year/month/day) Initiator

Legal 
intervention

Change Legal actions against 
the current industry 
architecture

Ryanair is to embark on 
another salvo of anti-screen 
scraper action in the courts, 
with Expedia the latest 
intermediary in its crosshairs 
(2017/02/20)

Ryanair

Stability Legal actions against 
changes to the 
current industry 
architecture

Sabre and American Airlines 
said today that they settled 
their court [. . .] disputes and 
renewed global distribution 
agreements (2012/10/31)

American 
Airlines

Promotional 
campaigning

Change Publicly promoting 
a new industry 
architecture

Air China’s vice president 
[. . .] said the airline wants to 
lower its distribution costs, 
but [. . .] seeing the value of 
the GDS (2015/03/25)

Air China

Stability Publicly promoting 
the current industry 
architecture

We will continue to distribute 
our products through the 
global distribution systems 
[. . .], at BA, we have no 
issues with our GDS partners 
at the moment (2011/05/16)

IAG

aCore actions directly affect flight ticket distribution processes and, thus, the vertical structure analysed; non-core ac-
tions affect other but related airline processes, such as passenger check-in or boarding. With GDS being the dominant 
providers of such services, deliberate (non-)collaboration in these fields points to airlines’ change or stability orientation 
in flight ticket distribution.

Table 2.  (Continued)
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(2)	 Defending the bottleneck (2004–2010). GDS firms were confronted with airline initia-
tives to lower distribution costs and leverage internet-based distribution channels in their 
push towards a more modular structure. The GDSs continue to exploit their bottleneck 
positions.

(3)	 Breaking the bottleneck (2010–2017). Airlines’ efforts led to the adoption of a new tech-
nology standard, a major step towards establishing increased modularization and bypassing 
the GDSs as distribution partners.

(4)	 Finding a new balance (2017–2021). Airlines took advantage of the possibilities offered 
by the new standard, reconfigured their interface towards distribution partners, dissolved 
the bottleneck, and paved the way for a modular architecture.

Table 3.  Interviewee demographics.

Alias Current 
position/level

Current 
employer 
type

# of 
years in 
airline 
industry

# of years 
in airline 
distribution 
or sales*

Region Interview 
date (DD/
MM/ 
YYYY)

Interview 
duration 
(minutes)

Interview 
transcript 
length (# of 
words)

Int1 VP Airline 25 9 Southeast 
Asia

9/11/2021 48 7086

Int2 Managing 
partner

Air 
transport 
consulting 
firm

>20 >15 Europe 11/11/2021 59 8081

Int3 Director Association >30 9 Global 11/11/2021 44 6946
Int4 VP Airline >20 >10 South 

America
11/11/2021 36 5966

Int5 CEO Air 
transport 
consulting 
firm

25 >15 North 
America

11/11/2021 48 6682

Int6 Senior 
Director

Airline >25 >15 North 
America

7/12/2021 67 10,362

Int7 Senior 
Manager

Airline 20 >10 Oceania 14/12/2021 48 7383

Int8 Unit Head Airline 6 4 Europe 21/12/2021 42 4566
Int9 Unit Head Airline 8 >5 Europe 18/01/2022 56 6719
Int10 Senior VP Air 

transport 
consulting 
firm

>20 9 North 
America

26/01/2022 46 7818

Int11 VP Airline >20 >10 Europe 12/05/2022 52 7331
Int12 Board 

member
Airline >20 >10 Europe 2/05/2023 40 5757

Int13 Executive VP GDS >20 >15 Europe 3/10/2023 NA** 2490
  Sum 586 81,187
  Mean 49 6707

*Years in a management position in airline distribution or sales, including years leading or overseeing organizational 
units, including airline distribution and sales units.
**Interview with Int13 was a written interview, i.e. we sent our questions to Int13 in written form and received our 
answers in written form.
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Each phase encapsulates a major shift in the power dynamics that emerged in airline ticket dis-
tribution between the bottleneck GDS and airline challenger segments.

Phase 1: Establishing the bottleneck (1996–2004)

The GDSs developed into a standalone segment when airlines divested from ‘their own’ GDSs in 
the late 1990s. The GDSs, as airlines’ internal technological and organizational interfaces, became 
external, independent interfaces (Int13). This phase started with the first GDS initial public offer-
ing (IPO): an initial 16% of Sabre was sold by American Airlines in 1996. The IPOs of Galileo and 
Amadeus followed suit in 1997 and 1999, respectively. By 2005, Sabre, Galileo and Worldspan7 
were free of airline control, and Amadeus’ founding airlines held less than 50% of the firm’s equity 
(N.N., 2005). A highly co-specialized interface was created between airlines and GDSs, which 
gave airlines virtually no alternative (low factor mobility).

Airlines divested stepwise from the GDSs for several reasons, the first being the strategic stance 
they took given the rise of the internet that made centralized reservation systems less relevant (C. 
Baker, 2005). Low-cost US carriers like Southwest penetrated the market based on internet-only 
sales, and the main US legacy carriers voiced their frustration about the GDSs blocking improve-
ments in customer service and experience. As one interviewee put it, ‘From a distribution point of 
view, in the US, the biggest challenge they’ve got is the technical capability of the GDSs’ (Int3). 
Airlines also responded by creating their own online travel booking website, Orbitz, in 2001, a 
combined effort by American Airlines, United, Continental, Delta and Northwest to leverage the 
advantages of internet distribution.

The second reason airlines divested from the GDSs was economic. The GDS IPOs allowed air-
lines to cash in on the market’s GDS valuations and gain liquidity, an especially important need 
following 9/11, which pushed virtually all major US airlines into Chapter 11 bankruptcy. For 
European airlines, the continued success of their low-cost competitors that had ‘no relationship with 
GDSs. Nothing with travel agencies. Nothing’ (Int4) put pressure on them to reduce their costs.

Even though the airlines had spun off the GDSs, creating a stand-alone GDS segment, GDSs 
still accounted for nearly 100% of sales. Thus, the airlines remained largely dependent on them, 
which allowed the GDS bottleneck to establish and solidify. The GDS entities exploited their 
dependence. As Int10 recalls:

The GDS [can] pick and choose, you know, how they want to treat certain airlines. And if you, as an 
airline, go to them and say, I want that deal, they’ll say, ‘Oh, no, you don’t, you know, they’re mostly a 
domestic airline and, you know, they’ve got some restrictions, blah blah blah. You don't want that deal.’ 
And you’re like, ‘Yes, I do. I’m pretty sure that’s what I want.’ And they won’t give it to you. [.  .  . And] if 
you said, ‘I’m going to pull out, I’m done, I’m not going to be in your GDS anymore,’ the GDS is just 
going to sit back and cross their arms or say ‘OK, good luck!’

To reduce their dependence on GDSs, some airlines began to actively explore internet-based 
distribution options; however, these efforts did not develop as quickly as analysts had projected (C. 
Baker, 2005).

Phase 2: Defending the bottleneck (2004–2010)

Airlines were becoming increasingly frustrated with the existing architecture because it did not 
allow them to reduce their distribution costs. GDSs were seen as ‘big players who connected [.  .  .] 
airlines via a more or less proprietary interface [.  .  .] sitting like the spider in the network’ (Int2). 
The airlines felt that they were ‘reliant and dependent on GDSs’ (Int2). Airlines responded in one 
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of two ways: by disengaging from the GDSs or encouraging low-cost GDS competitors to enter the 
industry. During phase 2, the airlines experimented with building friction in the existing distribu-
tion structure. For example, in North America, JetBlue withdrew some of its fares from GDSs at 
the end of 2004, and Air Canada followed suit in 2006 (Compart, 2004, 2006). Others imposed a 
‘GDS cost-sharing fee’ for flights booked through the GDSs, such as Northwest Airlines in 2004, 
American Airlines in 2006 and Lufthansa in 2008 (Jaccarino, 2006; Pilling, 2008; Schaal, 2006). 
Some airlines promoted low-cost global new entrants (GNEs), such as Farelogix and Travelfusion, 
to replace the GDSs. Airlines welcomed these entrants as restraints to the ‘oligopolistic tendencies 
that have seen booking fees (to GDSs) rise, year after year’ (Clarke & Tunnacliffe, 2005). United 
Airlines ‘publicly indicated it would be willing to share up to [US]$5 of [GNE-induced] savings 
per ticket with its travel agents’ (Clarke & Tunnacliffe, 2005). In addition to creating this friction 
within the legacy system, airlines worked together to eventually overcome the GDSs’ dominant 
positions by launching a variety of initiatives to build their confidence and integrate their learning 
(building integrative confidence). On the collective level, Star Alliance, one of the three leading 
global airline alliances, announced in 2005 that it was ‘seeking alternative channels to global dis-
tribution systems such as Amadeus, Cendant (Galileo), Sabre, and Worldspan through so-called 
GDS new entrants’ (N.N., 2005).

As the industry dynamics and airlines’ initiatives picked up speed, GDSs began to fortify their 
bottleneck positions (C. Baker, 2005) by leveraging their bargaining power and leveraging aligned 
incentives for adjacent segments. For example, they agreed to airlines’ demands to lower their 
booking fees but only if airlines agreed to provide the same offering to all GDSs (parity) and 
agreed not to offer different fares to GDS and non-GDS distribution channels (full content clauses), 
which effectively prevented any channel differentiation. GDSs also responded by catering to travel 
agents and offering them additional financial incentives for booking through GDSs at a time when 
airlines had begun cutting costs by reducing or eliminating commission payments to ticket-issuing 
travel agents.

However, the individual and collective airline efforts to build power momentum soon began to 
wane. JetBlue and Air Canada did not continue their initial withdrawal from the GDSs, and the Star 
Alliance initiative was unsuccessful. Not all efforts failed, though. In major renegotiations in 2006 
and 2007, US carriers extracted major concessions from the GDSs. As Int2 said, ‘I don’t want to 
say it solved their [US carriers] cost problem, but it really reduced their pain.’ However, these 
negotiations only benefitted US carriers, while ‘the rest of the world was in a situation where their 
booking fees had become an even higher share of their costs of sales’ (Int2). In addition, XML 
became the online commerce standard for sales via airline websites (Int5). A GNE firm, Farelogix, 
provided their XML distribution schema free to airlines. This became the springboard for the New 
Distribution Capability (NDC), the new standard endorsed by the International Air Transport 
Association (IATA).

During this period, the XML standard and other developments placed more pressure on GDSs 
to introduce greater product and technological heterogeneity, even though airlines still used the 
established standard of the GDS legacy systems to distribute most of their tickets. The complemen-
tarity of their co-specialized assets remained high. The internet and new entrants, however, started 
to increase factor mobility and the push for greater modularity picked up speed as well. Technologies 
were introduced that connected airlines with travel agents and consumers and allowed them to 
book directly with airlines. These viable alternative factor combinations for ticket distribution 
decreased airlines’ dependence on GDSs and started to undermine the GDSs’ bottleneck. The 
GDSs responded with carrot-and-stick mechanisms to maintain power: they increased the number 
of restrictions in their contracts, tightened the rules for airlines and travel agents, and introduced 
financial rewards to encourage airlines and travel agents to conform. Thus, the balance and 
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concentration of power at the GDSs kept the bottleneck intact, and negative feedback (Jacobides et 
al., 2006) was guaranteed for any firm trying to change the architecture. In this scenario, individual 
airlines had little chance of making a dent in the system architecture, as one of our interviewees 
articulated: ‘[There] are 250 airlines in the world, but only three GDSs. It is pretty clear that one 
airline, or two or three, will be able to move zero if you want to circumvent or penetrate this 
Chinese wall’ (Int11).

Phase 3: Breaking the bottleneck (2010–2017)

As the internet became increasingly sophisticated and online commerce grew, airlines realized the 
potential of a direct sales channel: lower distribution costs, greater freedom to create and differenti-
ate, and better opportunities to display their offerings to customers. Airlines escalated their efforts 
to analyse and exploit these opportunities. The XML distribution schema step was followed by 
airline sales departments, individually and collectively, to leverage further opportunities.

North American airlines were the most active in pushing back against the GDSs (GDS interface-
related actions; Table 1), especially during 2010 and 2011, when nearly one-third of these actions 
(69 of 232) took place. However, the GDSs fought back and, ultimately, the airlines had to back 
down. American Airlines was the airline pushing the hardest for structural change, and its ‘fights 
with Sabre and Travelport’ (as Int5 stated) were efforts to bypass the GDSs and establish a direct 
sales channel to travel agents. Table 6 (see Appendix) shows that American Airlines made 22 
change-oriented actions between 2010 and 2013, including its collaboration announcements to 
distribute optional flight services through direct connect channels (N.N., 2010a); news that it was 
hiding specific content from traditional (i.e. GDS) sales channels (Schaal, 2010); adding a sur-
charge to certain GDS bookings made through travel agents (N.N., 2010b); and suing Sabre and 
Travelport over display bias, booking fee increases and monopoly power abuse (Schaal, 2011a, 
2011b). Sabre, among others, immediately retaliated (Bingemer, 2018; Kirby, 2011), and these 
responses were effective in muting the airline’s actions, since 2013 was a quieter year for American 
Airlines. The airline settled its lawsuits, renewed long-term distribution agreements with GDSs 
and made all its content available on the GDS channels (May, 2012, 2013; Schaal, 2012; Sorenson, 
2013). This flexibility in airline responses was also true of other airlines: United Continental 
renewed its distribution agreements with GDSs to sell all – and in some cases, exclusive – content 
through their channel (N.N., 2011a, 2011b, 2011c; Schaal, 2011c), accommodating actions that 
were directed at maintaining stability at the interface.

At the airline industry association (IATA) level, airlines explored their opportunities and options 
for distributing tickets via internet- and XML-based solutions. The first working groups were 
formed in 2010 and focused on avoiding commoditizing airlines’ products by improving the tech-
nical standards for distributing tickets (Int3). Int6 recounts that around 2010, ‘approximately seven 
airlines and IATA started discussions [on] how to modernize distribution standards through inter-
net-based technology [.  .  .]. What can we do with this? And then it got really solid, and we put a 
name on it: NDC. And it was launched under resolution 787 or something like that, and it became 
a real thing.’

The GDSs recognized the threat posed by the NDC and how it would erode their bottleneck 
positions. In the lead-up to the 2012 IATA Passenger Service Conference, where the standard 
would be discussed and debated, the GDSs collectively projected internal cohesion and pulled out 
all the stops to prevent the NDC from becoming a new standard. They worked overtly and covertly, 
applying ‘massive pressure’ and engaging in ‘massive lobbying to the regulators, massive lobbying 
to the travel agency community’, as one of our interviewees reported. In their lobbying effort, both 
in the US and the EU, the GDSs were ‘accusing [.  .  .] the airlines of colluding against the GDSs’. 
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As an interviewee put it, the GDSs were ‘100% resistant. They were fighting it’, and described the 
period between 2011 and 2014 as ‘World War III’.

When IATA endorsed the NDC at the 2012 conference, it was a catalytic moment for the airline 
industry, which had built and showed integrative confidence because it established a standard inde-
pendent of the GDSs, enabling a modular interface. One interviewee described this as a watershed 
event because it broke the GDSs’ chokehold. The NDC ‘completely disrupted an environment 
where they [the GDSs] were in a situation of oligopoly .  .  ., making lots of money’ (Int3). It was 
only in 2014, when the US Department of Transportation approved NDC Resolution 787, that the 
GDSs’ resistance started to fade.

As an important milestone and watershed, the approval of the NDC standard was only a precon-
dition for breaking the GDSs’ bottleneck; on its own, it was not enough to do so. Travel agents had 
little incentive to opt for direct connections with airlines with or without a standard. Stickiness in 
resource use became apparent with the penalizing effects of industry standards and the legacy 
financial architecture still effective. NDC adoption was mentioned as extremely low, or ‘a trickle’, 
affecting some ‘0.1 percent of your business every month or whatever’ (Int6). This senior airline 
executive feared that if airlines did not act fast and keep the momentum of the NDC going, ‘this 
could die before it gets off the ground because the change is so slow. [.  .  .] We knew that if we 
didn’t have a significant groundswell of major global network carriers, this would die a miserable 
death quickly’ (Int6). Legacy technology was an important sticking point in preventing change, as 
airlines became painfully aware. They realized how difficult it was for them to change the systems 
that had been built up over decades. One airline VP with over 20 years of experience described 
these legacy effects: ‘.  .  .every single airline [.  .  .] pretty much everyone uses Sabre or Amadeus 
as a host; the websites are all built on top of this, and they have layers and layers and layers and 
layers of technology’ (Int4). As Int2 described it, the NDC gave airlines an opening – the potential 
– for breaking the GDS bottleneck rather than the solution for doing so: ‘For many airlines, particu-
larly the ones that are more aggressive towards the GDSs, NDC has served as a way to create 
negotiation leverage and a way to shift volume away from GDSs.’ However, to shift ticket sales 
away from the GDSs, the airlines needed to establish a viable alternative distribution interface and 
do more to incentivize travel agents to move away from the financially attractive GDS distribution 
process because, beyond the GDSs, airlines had only a trickle of power.

European airlines had the most to gain and the least to lose from the NDC and from breaking 
the GDS bottleneck. Not only were they facing headwinds from low-cost carriers that did not 
rely on GDSs and were eating away at their market share, but they were also paying high GDS 
fees. This high pressure for modularization meant that European airlines, most prominently the 
Lufthansa Group and International Airlines Group (IAG; see Table 6 in the Appendix), initiated 
a third wave of resistance and built momentum to break down the GDS bottleneck. In 2015, the 
Lufthansa Group announced its ‘distribution cost charge’ policy (Jaccarino, 2006; Silk, 2015). 
Under this policy, travel agents had to pay an extra €16 per ticket for tickets sold via GDSs, 
compared to being charged no extra fees for direct connect bookings, a move clearly designed to 
incentivize travel agents to bypass GDSs when making Lufthansa bookings. Those working in 
the airline industry described this move as unexpected and ground-breaking: ‘Every airline in 
Europe kind of turned their head and said, “What did you just do?”’ (Int6), and Int5 described 
how the Lufthansa surcharge strategy ‘raised the bar on how aggressive airlines could be with 
rolling out their own strategy.  .  .’. Int10 said:

I think when the history books are written about the distribution story, Lufthansa will play a big part in this 
because they said, ‘Enough! I’m not going to do full content anymore. I want freedom to sell my product 
the way I want to sell it.’ And they went out and made a huge change to the industry.
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Lufthansa performed 25 additional change-oriented actions between 2014 and 2017, including 
establishing new partnerships with direct-connect technology players (e.g. Datalex and Concur) 
and carrying out direct-connect initiatives with travel agents (e.g. HRG; May, 2015; N.N., 2015; 
O’Neil, 2015a). IAG also made changes, engaging in 13 change-oriented actions such as entering 
into partnerships with Skyscanner, Concur and Vayant to foster NDC adoption (N.N., 2016, 2017; 
O’Neil, 2015b) and announcing in May 2017 its own GDS surcharge for British Airways and 
Iberia flights (M. B. Baker, 2017).

The combined effect of several escalating events gave Lufthansa the confidence it needed to act 
boldly and thus build further integrative confidence: the emergence of a new industry standard, the 
GDSs’ fight against it, and pioneers pushing for the adoption of direct-connect technologies. The 
airlines’ accumulated confidence led to Lufthansa’s engagement in power-based enabling actions 
that included risky strategies. Lufthansa’s strong competitive position in relatively large home 
markets cushioned it from the potential penalties it might have faced from being excluded by 
GDSs. Combined with the competitive pressure they were facing from low-cost carriers, this posi-
tion gave them a perceived urgency to act and ‘endure’ the financial penalties that came with their 
bold move.

This power-shifting momentum of European airlines, reflected in their activities from 2014 to 
2018 – during which 179 of the 464 worldwide actions occurred in Europe – reached full flow after 
years of moderate, largely stability-oriented actions between 2009 and 2013. Yet the 2014 to 2018 
period was also one of response flexibility: Despite imposing a surcharge in 2015 for sales made 
through GDSs, Lufthansa shortly thereafter enabled GDS-facilitated channels to display its plane 
seat maps (Schaal, 2015a) and collaborated with Amadeus to make their new branded fares avail-
able through the GDS channel (Schaal, 2015b).

Combined, these developments and strategic moves in the airline distribution industry – the 
internet and the advances in technology and opportunities it presented for online commerce, 
increased factor mobility and input heterogeneity – threatened GDSs’ established bottleneck. For 
both sides, the stakes were massive, and the activity in this period can be seen as a tussle back and 
forth between interface adaptation and increased modularity. Airlines achieved piecemeal suc-
cesses in undermining GDSs’ strongholds with their individual initiatives testing technological 
alternatives. The GDSs responded by exploiting their bottleneck position and reinforcing their role 
as gatekeepers, both for information and financial flow, by imposing more restrictive and control-
ling contracts with airlines and increasing financial penalties for airlines that tried to evade them. 
At the industry association level, airline pioneers began collective efforts and initiatives to estab-
lish alternatives to the existing standard. Thus, the GDSs went from fending off isolated direct 
attacks by individual US and European airlines to fighting a more global, collective movement of 
airlines that were building integrative confidence and pushing strongly in full flow momentum 
intensity to increase factor mobility.

Phase 4: Towards a new balance (2017–2021)

During phase 3, airlines took several essential steps to break the GDS bottleneck, and the GDSs 
worked hard to maintain their bottleneck for as long as possible. By 2017, the GDSs’ resistance 
was fading and their power waned. One interviewee imagined what the GDSs might have been 
thinking at this point: ‘I think [the] GDSs were realizing, this isn’t going away. “We thought maybe 
we had slowed this down enough that it would disappear, but these stupid airlines don’t know when 
they’re beaten and they won’t give up”’ (Int6).

In fact, it was the GDSs that were giving up their official resistance. At the 2017 IATA confer-
ence, the GDSs officially announced their support for the new NDC standard. Starting in 2017, 
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airlines via IATA shifted their attention from supporting the NDC to implementing and adopting it. 
An IATA brochure outlined this shift and the plans for implementing it: ‘The focus of the NDC 
program has moved from capability to promoting critical mass adoption and this will cover the 
period from 1 Jan 2018 to 31 Dec 2020. The longer term vision is for mass adoption in 2025’ 
(IATA, 2019). Our action analysis found that between 2017 and 2020, airlines around the world 
announced that they were adopting the NDC or entering NDC-based partnerships, including Air 
Canada, American Airlines, Delta, Emirates, LATAM, Qantas and Singapore Airlines. IATA pro-
vided support by creating an airline leader board of a group of 20 global airlines committed to 
using an NDC channel for 20 percent of their transactions by 2020 (Int6; IATA, 2019). Despite the 
Covid pandemic, airlines reported that they had achieved this objective (IATA, 2021).

During this period, Lufthansa and other airlines continued to build momentum and followed 
through on their initiatives to build and capitalize on non-GDS channels. An interviewee recounted 
how risky Lufthansa’s position was and how much determination it took them to maintain that 
position. Being the only airline taking that position

becomes a bit uncomfortable, and it does not help that those that are against [that] move keep on telling 
everybody that Lufthansa is on a lonely path [.  .  .] It has taken 1½ years until the first airline started [to 
follow them], or even two [years]. (Int11)

Int11 is referring to Lufthansa being joined by another airline: ‘It’s not long after that came IAG, 
and then I think the world was watching very closely as Lufthansa and IAG persisted with their 
strategy’ (Int5). Airlines on all continents followed suit and took a tougher stance towards the 
GDSs. In 2021, Emirates began adding surcharges for flights booked through GDSs (Int2); soon 
after, Avianca (South America) and Hawaiian Airlines did the same. While some of these moves 
– such as Hawaiian Airlines’ – was more symbolic than influential, these moves were part of a pat-
tern of growing momentum, as Int10 noted: ‘Now I know it’s Inter-Hawaiian, so who cares, right? 
It’s not that big, but it’s a shot, right? It’s a stake in the ground. This is just the beginning.’

The successive effect of these moves indicated to the GDSs that ‘the balance of power is shift-
ing’ (Int10) and that the momentum intensity was approaching full flow. The cumulative effect of 
multiple airlines taking the same position indicated just how far the balance of power had changed, 
as Int2 remarked:

.  .  .the worst thing that could happen was always that Amadeus said ‘Well, we’ll just switch you off‘, or 
Sabre would say ‘We’ll just switch you off’. And that’s really changed, where some airlines said, ‘You 
know what? I’d rather not be in your system [.  .  .] than paying through the nose.’

Int11 claimed that the balance had shifted even further: ‘This is done, this is history. For the 
GDSs, they only have the remaining choice: Do we want to join and participate in this technology 
or not? We now have NDC online bookings of 60 to 70%, coming from 20%.’

In this phase of the GDSs’ fading power, which continues, the legacy of the co-specialized 
structure has been retained, yet increased inter-organizational product modularization has signifi-
cantly reduced airlines’ dependence on GDSs. Consequently, the GDSs have less inter-segment 
bargaining power. Even though the new architecture has not taken a final shape, the new balance 
that has emerged without the GDS bottleneck has given the airlines back control and has allowed 
them to migrate value. The new modular structure that has emerged following the establishment of 
the new standard and that has devalued the co-specialized legacy structures has also led to fears of 
other new entrants such as Amazon or Google (Int11) and to fears of ‘GDSs finding new positions 
in the emerging architecture’ (Int2) that will create a new bottleneck.
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An undisputed catalyst in dissolving the GDS bottleneck was technology. More important, how-
ever, was the process of choices and subsequent actions taken by the world’s airlines as bottleneck 
challengers, along with the choices and responses of GDSs as bottleneck firms. The technology 
that helped dissolve the bottleneck, such as the XML-based messaging standards, was available 
from the late 1990s; it was not until over a decade later that airlines made a concerted effort to use 
this technology. Since even the GDSs had changed their commercial contracts and had started to 
consume content in the NDC format (e.g. Int2), it is clear that dissolving the bottleneck was not a 
natural consequence of an emerging technology; instead, it was the strategic and tactical choices 
and actions of firms with divergent interests and objectives that led a cohesive drive to dissolve the 
bottleneck.

Discussion

Our study demonstrates how one segment in the architecture of the global airline ticket distribution 
industry – airlines – successfully worked to erode an adjacent segment’s – the global distribution 
systems’ – bottleneck position. On a product architecture level, this bottleneck dissolution process 
can be understood as a technology-enabled movement from an integrated to a modular product 
architecture (Schilling, 2000) in which the bottleneck segment’s ability to capture value from the 
co-specialized assets and interface is eroded. Accompanying this modularization process at the 
product architecture level were recursive power dynamics between the rival segments that played 
out continuously, influencing the division of labour among a set of co-specialized firms (i.e. an 
industry architecture; Jacobides et al. (2006)).

Figure 2 illustrates the recursive process of power distribution dynamics and how it influences 
industry evolution. This figure shows that players in both segments observe changes in modulari-
zation possibilities and experience pressures (1) that are unfavourable for the incumbent (current 
bottleneck) and favourable for the challenger segment. Both segments attempt to leverage their 
existing power bases (2a and 2b), either to fend off the threat of decreased value capture or to use 
modularization as an opportunity to capture more value. Each segment employs specific mecha-
nisms to maintain and attain power (3a and 3b, respectively) and thus to influence how the power-
shifting momentum develops (4) to their advantage within and across their segments. At various 
times during this process, the status of the power shift is fed back to the product architecture level, 
as it affects the foundational pressures on the modularization of the system (modularization pressure 
and factor mobility components), that is, reconnecting to (1).

Next, we explain in more detail the dynamics displayed in Figure 2, in which interorganiza-
tional product modularization threatens the highly co-specialized assets at the interface in inte-
grated industry architectures.

(1) Modularization tends to increase factor mobility. The creation of defined and general-pur-
pose interfaces expands the number of alternatives to co-specialized assets and decreases the lever-
age that asset holders have to appropriate value. The GDS–airline interface went through a 
modularization process when new technology (the internet) increased the heterogeneity of inputs 
(e.g. richer data that produced more-detailed airline seat maps, product packages, bundled fares, 
ancillary offerings) and demand heterogeneity (e.g. differentiation of customer groups, consumers 
seeking ‘flight only’ fares, bookings made directly without professional travel agents as intermedi-
aries). Technology also increased the urgency for airlines to adopt a modular structure because they 
faced increasing competitive pressure from rivals that were not dependent on the GDSs (e.g. low-
cost carriers). The increased pressure for modularization (driven by the airline side) met hardening 
resistance from the GDS side to avoid this modularization, leading to the power distribution 
dynamics between the bottleneck and challenger segments.
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(2a) The incumbent segment is set to lose from the modularization process as the bottleneck it 
controls dissolves (threat of decreasing value capture). In this process, though, factor mobility and 
input-and-demand heterogeneity tend to increase slowly. Extant resources and structures are still 
relevant and used, providing essential functions for and revenue streams to the firms involved, and 
are not yet easily replaceable (e.g. as for the travel agents). This stickiness in resource use is an 
essential part of the bottleneck’s power base which helps firms maintain strategically and finan-
cially rewarding positions. The GDSs’ establishment of a de facto standard at the airline interface 
prevents mobility, competition and entry into complementary assets (Jacobides et al., 2006). An 
existing standard entails that new product or service features are not only compatible with the 
existing standard, but also do not overstretch the capabilities of the underlying technical compo-
nents and systems. Thus, the standard perpetuates legacy structures even in the face of technologi-
cal progress, such as ancillary services or advanced pricing methods in the industry context (Daft, 
Albers, & Stabenow, 2021).

(2b) For the challenger segment, this stickiness is a problem. We found that the challengers in 
our study had a different advantage that helped them increase their value capture at the expense of 
the incumbent segment: the airlines understood the captive interface they were dealing with very 
well and knew which countervailing resources they could leverage in future or ongoing change 
efforts. Their maturity in resource selection allowed them to use power tactics and initiatives that 
were effective and, simultaneously, maintained their commercial relations with the GDSs. In our 
study, different airlines had different propensities for using these tactics and initiatives, which often 
meant engaging in risky and costly change efforts. Firms that pioneered change initiatives at the 
interface play a core role in demonstrating how far a perceived increase in factor mobility has come 
and how the possibilities – at a given moment in time – from this mobility translate into possible 
opportunities to sidestep the bottleneck firms.

(3a) The incumbent segment seeks to prevent increased value capture by the challenger segment 
using power-maintaining mechanisms. Within its own segment, bottleneck firms’ behaviours are 
aligned, projecting internal cohesion and resolve. The oligopolistic structure typically seen in bot-
tlenecks was also present in our case: only three large firms dominated the global market, and they 
presented a united front for most of the period in which they resisted airlines’ efforts. The airline 
industry experts we interviewed unanimously referred to these firms as a single bloc – ‘them’ and 
‘the GDSs’; only when their united front showed cracks (phase 4, when GDSs began accepting the 
NDC standard) did these experts single out individual firms.

Bottleneck firms ensured that adjacent segments knew just how dependent they were on the 
GDSs. They took significant action to ensure that customers at the interface and travel agents, as 
intermediaries, were aware of this dependence. In fact, exploiting dependence was a recurring 
theme in our analysis, with GDSs continuously signalling across segments that what they consid-
ered as misbehaviour would have adverse consequences. Bottleneck firms actively deterred the 
challenger segment from building or gaining momentum to change, and they did the same for other 
segments (e.g. travel agents), seeking to prevent them from taking, accepting or supporting any 
actions that could be seen as contributing to building this momentum.

In addition to actively and vehemently trying to deter these segments, the bottleneck firms 
also took more fine-grained measures to exploit situations in which actors’ interests in the adja-
cent and challenger segments seemed well aligned and in which the bottleneck firms could 
provide short-term mutual benefits, such as offering travel agents additional financial incentives 
and airlines reduced fees to not use direct and NDC channels (leveraging aligned incentives 
across segments).

The incumbent segment used a portfolio of power-maintaining mechanisms within its segment 
and across segments. Within its segment, bottleneck firms used these mechanisms to maintain the 
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internal cohesion necessary to collectively and effectively fend off threats that would have reduced 
their control over relevant co-specialized assets and thus would have diminished bottleneck firms’ 
value-capturing position; across segments, they used these mechanisms to deter and sanction any 
behaviour that supported change. These mechanisms align with the incumbent segment’s aim of 
preventing or slowing momentum. The build-up of momentum continuously and increasingly 
reduced the effectiveness of incumbents’ efforts to halt momentum building, and thus to maintain 
its own bottleneck and power.

(3b) Conversely, the challenger segment uses power-attaining mechanisms to build momen-
tum for change. Momentum was built through small successes in increasing factor mobility, which 
made the bottleneck segment’s co-specialized assets and/or its control over these assets less effec-
tive. To generate broad momentum, the challenger segment used diverse within- and across-seg-
ment mechanisms. In our study, within-segment mechanisms were aimed at building integrative 
confidence and included airlines’ (selectively) cooperating to bypass the GDSs, supporting tech-
nology development, and encouraging new entrants as competitors to the GDSs. We find that 
cooperation is both explicit and implicit, spanning dyads, multilateral alliances (i.e. Star Alliance) 
and the industry association.

Challengers build on their extant relationship with the incumbent segment using the mecha-
nisms of experimenting to build frictions across segments (i.e. with travel agents and GNEs). These 
mechanisms include negotiation tactics that ranged from threatening to cancel contracts to provid-
ing financial incentives to sidestep the existing interface. The aim of this experimentation was to 
discover what was technologically feasible and to gauge bottleneck firms’ reactions. In responding 
to these reactions, the challengers displayed explicit response flexibility because they were aware 
of their vulnerability to the incumbents’ actions. This flexibility included accommodating actions 
– a contradictory response at first glance, but one that was tactical as it deescalated tensions 
between challengers and bottleneck firms.

(4) Each segment’s activities to build and impede the power-shifting momentum varied in 
intensity over time; some periods were extremely quiet, while others were filled with activity. We 
also found periods of very strong, consolidated actions and others in which actions were only 
loosely orchestrated. We interpret these as building or impeding momentum of shifting power 
which affects the underlying forces directed at modularization, based on change urgency (competi-
tive situation of airlines and GDSs), input and demand heterogeneity on the one hand, and factor 
mobility development on the other. These changes affected each segment’s power bases and, hence, 
their ability and capacity to continue engaging in power distribution dynamics.

Contributions and implications

This study analyses how a bottleneck in the airline ticket distribution industry dissolved; the recur-
sive model we generated based on this analysis contributes to the strategy literature on industry 
evolution and the literature on industry architectural change in at least three ways.

First, the recursive process model of power distribution dynamics developed to model industry 
evolution extends our understanding of the concept of power in both the modularization and indus-
try architecture literatures. The modularization literature primarily focuses on notions of control. 
Baldwin (2015) referred to the span of control as being contained in the property rights of a firm’s 
technical architecture, and Schilling (2000) referred to the concept of architectural control of a 
system (e.g. Microsoft has been argued to withhold information to third parties to protect its mar-
ket). Controlling a technical bottleneck is a necessary precondition for ensuring that a strategic 
bottleneck is created and used for a firm’s advantage. However, the role of power, a close yet dif-
ferent concept (Tannenbaum, 1962) only features (albeit little) in the IA literature. Jacobides and 
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Tae (2015) and Jacobides et al. (2016) have more recently started to engage with the role of power 
in and across industry segments, contemplating ‘the loose notion of “power”’. Our study shows 
how important and necessary power is for changing an industry structure. Moreover, our study 
identifies a series of power mechanisms that impede or build momentum for the respective incum-
bent and challenger segments, revealing the specific inter- and intra-segment processes within 
these mechanisms.

The dynamism of the power-shifting momentum in our model, which ebbs and flows back and 
forth between the bottleneck and challenger segments, also contributes to our understanding of 
momentum and inertia, as outlined in the literature on industry architecture. Schilling (2000) 
argues that ‘systems are characterized by inertia’ (p. 318), and that overcoming that inertia requires 
the urgency that comes from competitive factors that build momentum for modularization. In addi-
tion to introducing the concept of momentum and its corresponding momentum-building and 
momentum-impeding forces, our study shows that, although urgency may exist and is steadily 
increasing, the process of system change is sluggish, even inert, and responds slowly to specific 
actions. Despite this sometimes slow start and build-up of momentum, once it starts it becomes 
very difficult to stop completely. Thus, our model expands the notion of inertia to explain the com-
binations of activities and forces that can overcome it.

Our second contribution is showing how value appropriation evolves from a ‘complementary 
asset structure’ (Teece, 1986) to a modular structure as the bottleneck dissolves. This evolution 
begins with co-specialized assets formed when factor mobility is low. Over time, as the challenger 
segment increases the pressure for product heterogeneity, the pressure for modularization also 
increases. Our model of power distribution dynamics combines mobility and complementarity and 
specifies the role that each plays in the development and evolution of co-specialized and individu-
alized assets over time in an industry architecture. Thus, this model highlights how the combina-
tion of increased opportunities for modularization along with increased pressure to modularize 
influences which asset structures are needed for an industry architecture to evolve so that chal-
lenger firms can appropriate greater value (Teece, 1986, 2006). What is unique about this study is 
that it not only identifies which components of industry architecture are needed to bring about IA 
change, but it also captures the process by which that change comes about. These findings contrast 
with prior IA work (e.g. Jacobides et al., 2006), which has primarily isolated the components of 
architectural change, such as standards and modularity, and investigated these components on their 
own. As for value creation and capture, prior research has investigated the context of these compo-
nents but has often examined value creation and value capture separately. Researchers such as 
Schilling (2000) and Baldwin (2015) have approached co-specialization and modularity by focus-
ing on how systems migrate, arguing that increased demand and higher input heterogeneity lead to 
less co-specialization and greater modularity.

Our study not only identifies the different drivers in the process of changing from a complemen-
tary asset structure to a modular one, but also looks at how this change comes about from the per-
spective of both the incumbent and challenger segments, thus providing a more fine-grained and 
dynamic model of how greater modularity occurs.

The third contribution concerns the role of resource selection maturity in bottleneck erosion. 
Essentially, this erosion starts when individual and collectives of firms in the challenger segment 
transform their vision into actions and processes that bring about such change, a process that Pettit, 
Balogun and Bennett (2023) described. Challenger segment firms demonstrate collective maturity 
by selecting the primary technology to use as a resource and identifying how to minimize the fric-
tion between the incumbent segment and firms in their own segment. Sustaining and further devel-
oping this maturity over time points towards an emerging architectural capability. Our study and 
the process model we develop respond to and go beyond Baldwin’s (2015) call for research that 
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helps us better understand architectural capabilities and how they develop. It should be noted that 
differences in the ability to leverage this capability will arise depending on the self-selected group-
ings of firms in the challenger segment. In this study, pioneer firms, when compared with follower 
firms, were able to use this advantage to enhance their span of control and ultimately their competi-
tive positioning. From a strategy perspective, these findings provide greater clarity on the dynam-
ics of bottlenecks that authors such as Jacobides et al. (2016) and Jacobides and Tae (2015) call for. 
These findings corroborate Baldwin’s (2015) claim that sustaining this capability advantage 
requires firms within the challenger segment to continually refine their knowledge.

Our study opens at least two promising avenues for future research. The first is the potential it 
presents for researchers to more deeply understand strategic power processes (Pichault, 1995; 
Roome & Wijen, 2006; Zhu & Westphal, 2021) across the modularity, strategic architecture and 
general strategic management literatures. This study’s bridging nature helps unite the work of 
Schilling (2000) and Baldwin (2015), who focused on the more conceptual area of product archi-
tectural control, with the work of authors such as Jacobides et al. (e.g. 2006), who have concen-
trated on strategic architectural control. The concept of power that this study introduces, 
foreshadowed in Porter’s five forces model (Porter, 2008), which identifies the more static power 
that groups such as buyers and suppliers hold, also has implications for general management 
research. The power distribution model we developed shows how firms can use power-maintaining 
and power-attaining mechanisms to influence and change factor mobility and complementarity, 
thus appropriating greater value (Hurmelinna-Laukkanen & Yang, 2022). Therefore, this study 
provides a foundation for future research to continue investigating how firm segments can collec-
tively strategize, either to retain their bottleneck positions or challenge the bottleneck and appro-
priate greater value from it.

Second, architectural researchers could benefit from a finer-grained awareness of how  
differing levels and associated nuances in the perceived maturity of associated technologies  
and willingness to engage in strategic manoeuvres by challenger firms impact in their ability to 
appropriate value. These nuances extend from the individual to the segment level, where research-
ers can investigate them and the strength of the challenger firms’ drive to appropriate value by 
either partially or completely dissolving the bottleneck. We would gain greater clarity on these 
nuances through longitudinal research in other industry settings. Such research would present 
exciting opportunities for developing a challenger segment architectural capability, as Baldwin 
(2015) called for to investigate strategic choices at the firm level to better understand firm-level 
dynamic capabilities (Teece, 1986, 2006), and to examine the relationship between this capability 
and strategic choice.
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Notes

1.	 Helfat (2015) notes a similar neglect with regard to market power when she writes that ‘relatively little of 
the literature concerned with the evolution of vertical firm structure has considered market power’ (p. 807).

2.	 Modern-day GDSs, such as Amadeus, Sabre and Travelport, can be traced back to the 1950s with the 
creation of Sabre by American Airlines. In the 1960s and 1970s, airlines developed their own proprietary 
computerized reservation systems (e.g. Delta Airlines’ Datas, Pan Am’s Panamac and United Airlines’ 
Apollo system) to facilitate travel agents’ booking of their own flights. These were soon further expanded 
by an aggregator functionality, containing own and other airlines’ offers.

3.	 Airline groups consisting of several airline brands – such as Lufthansa Group (Lufthansa, Austrian 
Airlines, Brussels Airlines, Swiss International Airlines, and so on) – are treated as one firm. Furthermore, 
firms involved in a merger or acquisition, such as International Airlines Group’s (IAG) acquisition of 
Iberia in 2011, are treated as separate firms prior to the acquisition or merger date.

4.	 We drew on the generic actions identified in previous competitive dynamics studies (Boyd & Bresser, 
2008; Peng, Yen, & Bourne, 2018; Young, Smith, & Grimm, 1996) to develop a preliminary list of action 
types. We then adapted and specified these generic actions to the vertical action types by having two 
researchers independently code a sample of 100 airline actions. This resulted in eight substantive action 
types (reduced from an initial fourteen). We then assessed the effect of each action type on the vertical 
industry structure as either fostering change to the current structure or fostering stability. This distinction 
is similar to Young et al.’s (1996) distinction of action types as either cooperative or competitive. The 
entire dataset of airline actions was coded based on the resulting coding scheme (Table 2). To ensure 
reliability of the final action coding, 445 actions were re-coded by an industry expert. Inter-coder reli-
ability based on Cohen’s kappa (Cohen, 1960) was 0.96 (p < 0.01) and 0.83 (p < 0.01) for change vs 
stability orientation (first-level) and action type (second-level) coding, respectively, establishing further 
confidence in the coding results.

5.	 We interviewed twelve experts online via MS Teams, then recorded and transcribed these interviews. 
One interviewee (Int13) asked for detailed questions in advance and answered them in writing. The 
first and second author conducted the interviews, have access to the records and transcripts and know 
the clear names of interviewees and their affiliations. Due to their (temporary) affiliation with a major 
European airline, this information was not shared with the third and fourth author (or anybody else); they 
also do not have access to these files and data.

6.	 To reduce the likelihood of retrospective bias, the material from the news articles and interview data 
was triangulated. The first two authors carefully cross-referenced material from news articles with tran-
scribed interviews to understand the nature of the dynamics and the process across the 26-year period. 
These observations were further verified by three respondents, including two consultants who each had 
more than 15 years of experience.

7.	 Galileo and Worldspan are now part of Travelport.
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ta

l r
ol

e 
in

 t
he

 in
du

st
ry

 a
nd

 w
e 

w
an

t 
to

 w
or

k 
w

ith
 y

ou
 r

at
he

r 
th

an
 n

ot
 w

or
k 

w
ith

 y
ou

. 
A

nd
 t

ha
t 

ap
pr

oa
ch

 w
as

 q
ui

te
 u

se
fu

l. 
. .

’ (
In

t7
)

‘A
llo

w
in

g,
 o

f c
ou

rs
e,

 im
po

rt
an

t 
sa

vi
ng

s 
be

ca
us

e 
th

e 
fa

ct
 t

ha
t 

yo
u 

re
ne

go
tia

te
 t

he
 G

D
S 

co
nt

ra
ct

 a
lw

ay
s 

im
pl

ie
s 

th
at

 y
ou

 a
re

 u
si

ng
 a

 G
D

S 
so

 y
ou

 w
ill

 n
ot

 g
et

 r
id

 o
f t

he
m

.’ 
(In

t9
)

‘A
ll 

th
re

e 
of

 t
he

 G
D

S 
w

er
e 

co
nv

in
ce

d 
th

at
 t

he
 u

ns
po

ke
n 

be
hi

nd
 t

he
 s

ce
ne

s 
st

ra
te

gy
 w

as
 t

o 
co

m
pl

et
el

y 
di

si
nt

er
m

ed
ia

te
 t

he
m

. A
nd

 I 
ca

n 
un

de
rs

ta
nd

 w
hy

 t
he

y 
w

ou
ld

 t
hi

nk
 t

ha
t. 

It
’s

 t
ha

t 
it 

di
dn

’t 
cr

os
s 

ou
r 

m
in

d,
 

an
d 

it 
ce

rt
ai

nl
y 

w
as

 a
n 

im
po

rt
an

t 
re

as
on

 fo
r 

it 
be

in
g 

bo
rn

, f
or

 s
ur

e.
 A

nd
 s

o 
yo

u 
kn

ow
 it

 . 
. .

 w
e 

kn
ew

 
th

at
 t

hi
s 

w
as

 g
oi

ng
 t

o 
be

 a
 lo

ng
, l

on
g 

ha
ul

 t
o 

ch
an

ge
.’ 

(In
t*

)

 

‘S
o 

th
e 

re
as

on
 t

he
y’

re
 n

ow
 m

or
e 

co
lla

bo
ra

tiv
e 

on
 N

D
C

 is
 t

ha
t 

ai
rl

in
es

 li
ke

 L
uf

th
an

sa
 h

av
e 

sh
ow

n 
it’

s 
po

ss
ib

le
 t

o 
go

 a
ro

un
d 

yo
u.

 It
’s

 n
ot

 c
om

fo
rt

ab
le

, b
ut

 it
’s

 p
os

si
bl

e.
 S

o 
th

ey
’r

e 
pl

ay
in

g 
ca

tc
hu

p 
on

 t
ha

t.’
 

(In
t2

)
‘S

o 
ho

w
 h

as
 t

hi
s 

co
ur

ag
e 

co
m

e 
up

 is
 t

hr
ou

gh
 N

D
C

. N
D

C
 is

 s
om

et
hi

ng
 t

ha
t 

IA
T

A
 h

as
 b

ee
n 

pu
sh

in
g.

’ 
(In

t4
)

Bu
ild

in
g 

in
te

gr
at

iv
e 

co
nf

id
en

ce
 

‘T
he

 E
ur

op
ea

ns
 t

he
n 

st
ar

te
d 

to
 c

om
e 

in
 a

ga
in

 d
ur

in
g 

20
15

–1
7,

 a
nd

 t
he

y 
to

ok
 a

 v
er

y 
ag

gr
es

si
ve

 
ap

pr
oa

ch
. A

nd
 a

ga
in

, t
he

y 
w

er
e 

pr
ob

ab
ly

 r
ea

liz
in

g 
th

at
 N

D
C

 is
 t

he
re

, t
he

re
 is

 a
n 

op
po

rt
un

ity
 h

er
e.

 W
e 

ne
ed

 t
o 

do
 s

om
et

hi
ng

 a
bo

ut
 it

. A
nd

 t
he

y 
sa

id
 t

he
y 

pr
ob

ab
ly

 g
ot

 lo
ts

 o
f r

es
is

ta
nc

e 
fr

om
 t

he
 G

D
S,

 lo
ts

 
an

d 
lo

ts
, a

nd
 t

he
y 

pr
ob

ab
ly

 t
ho

ug
ht

 w
e 

ne
ed

 t
o 

fin
d 

a 
w

ay
, a

nd
 t

he
y 

ju
st

 s
ai

d,
 w

el
l, 

w
e’

ll 
sm

as
h 

ou
r 

w
ay

 
th

ro
ug

h.
’ (

In
t7

)
‘S

o 
w

e 
un

de
rs

to
od

 t
ha

t 
w

e 
ne

ed
ed

 t
o 

m
ak

e 
so

m
e 

di
ffe

re
nt

ia
tio

n.
 T

he
 d

iff
er

en
tia

tio
n 

ne
ed

ed
 t

o 
be

 n
ot

 
so

 a
gg

re
ss

iv
e 

be
ca

us
e 

w
e 

di
dn

’t 
w

an
t 

to
 lo

se
 s

al
es

. S
o 

th
e 

fa
ct

 t
ha

t 
w

e 
co

ul
d 

be
 in

hi
bi

tin
g 

so
m

et
hi

ng
 o

n 
G

D
S 

sh
ou

ld
n’

t 
be

 c
on

di
tio

ni
ng

 o
ur

 p
os

iti
on

, n
ot

 o
nl

y 
ab

ro
ad

 b
ut

 e
ve

n 
fo

r 
ou

r 
ow

n 
m

ar
ke

t. 
A

nd
 s

o 
w

e 
sa

w
 t

ha
t 

– 
an

d 
Lu

ft
ha

ns
a 

ha
d.

 . 
. I

n 
th

at
 p

ar
tic

ul
ar

 c
as

e,
 L

uf
th

an
sa

 g
av

e 
us

 a
 le

ss
on

 b
ec

au
se

 t
he

y 
w

er
e 

di
sc

on
tin

ui
ng

 t
he

 li
gh

t 
br

an
d 

on
 G

D
S,

 a
nd

 o
nl

y 
pu

bl
is

hi
ng

 t
he

m
 o

n 
th

e 
N

D
C

 c
ha

nn
el

 –
 a

nd
 w

e 
th

ou
gh

t 
th

at
 t

ha
t 

co
ul

d 
be

 o
ne

 o
f t

he
 m

od
el

s.
’ (

In
t9

)

 

T
ab

le
 4

. 
(C

on
tin

ue
d)

(C
on

tin
ue

d)
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Pr
im

ar
y 

th
em

es
 (

su
pp

or
tin

g 
qu

ot
es

)
Se

co
nd

ar
y 

th
em

es
O

ve
ra

rc
hi

ng
 t

he
m

es

‘A
ct

ua
lly

, t
ho

se
 w

ou
ld

 b
e 

ai
rl

in
es

 t
ha

t 
yo

u 
w

ou
ld

 s
ay

 a
re

 h
ea

vi
ly

 d
ep

en
de

nt
 o

n 
th

e 
G

D
S 

be
ca

us
e 

th
ey

 
ha

ve
 s

uc
h 

a 
br

oa
d 

pi
ck

-u
p 

fr
om

 t
he

 w
or

ld
 o

ve
r.

 B
ut

 e
ve

n 
th

er
e,

 y
ou

 c
ou

ld
 s

ee
 t

ha
t 

Em
ir

at
es

 –
 a

nd
 

th
is

 is
 p

ub
lic

, r
ig

ht
 –

 E
m

ir
at

es
 w

en
t 

ou
t 

of
 fu

ll 
co

nt
en

t 
ea

rl
ie

r 
th

is
 y

ea
r.

 T
he

y 
ha

ve
 b

eg
un

 s
ur

ch
ar

gi
ng

 
G

D
S 

tr
af

fic
. T

he
y 

w
er

e 
un

ab
le

 t
o 

ge
t 

a 
ne

w
 a

gr
ee

m
en

t 
w

ith
 S

ab
re

 in
 t

im
e,

 a
nd

 t
he

y 
w

er
e 

da
rk

 o
n 

Sa
br

e 
fo

r 
th

re
e 

m
on

th
s.

 T
he

y 
ch

os
e 

to
 g

o 
da

rk
. T

he
y 

sa
id

, “
W

e’
d 

ra
th

er
 h

av
e 

no
 a

gr
ee

m
en

t 
th

an
 a

 b
ad

 
ag

re
em

en
t.”

 A
nd

 t
ha

t’s
 a

ls
o 

so
m

et
hi

ng
 fa

ir
ly

 n
ov

el
 u

p 
un

til
 q

ui
te

 r
ec

en
tly

.’ 
(In

t2
)

‘A
nd

 I 
th

in
k 

th
en

 c
am

e,
 t

he
n 

BA
 c

am
e 

ou
t, 

ve
ry

 s
im

ila
r 

to
 A

ir
 F

ra
nc

e-
K

LM
.. 

. .
A

nd
 t

he
se

 a
ir

lin
es

 [
ha

ve
] 

al
so

 b
ee

n 
pr

et
ty

 p
ub

lic
 a

bo
ut

 t
he

 fa
ct

 t
ha

t 
th

es
e 

de
al

s 
w

ou
ld

 e
na

bl
e 

to
 u

ps
et

 t
he

ir
 d

is
tr

ib
ut

io
n 

co
st

s,
 

w
hi

ch
 is

 q
ui

te
 g

oo
d.

 It
’s

 m
as

si
ve

.’ 
(In

t3
)

‘T
ho

se
 w

er
e 

th
e 

fir
st

 d
ea

ls
 t

ha
t 

at
 le

as
t 

I w
as

 a
w

ar
e 

of
 t

ha
t 

co
nt

em
pl

at
ed

 N
D

C
 in

te
gr

at
io

n 
be

tw
ee

n 
ai

rl
in

es
 a

nd
 G

D
S.

 L
at

er
 o

n 
A

m
ad

eu
s,

 I 
th

in
k,

 d
id

 s
om

et
hi

ng
 r

ea
lly

 s
m

ar
t. 

T
hi

s 
w

as
 p

ro
ba

bl
y 

th
re

e 
or

 
fo

ur
 y

ea
rs

 la
te

r,
 2

01
5,

 2
01

6.
 T

he
 li

gh
t 

bu
lb

 w
en

t 
on

 a
t 

A
m

ad
eu

s.
 . 

..A
nd

 s
o 

se
ei

ng
 t

ha
t 

se
t 

up
, A

m
ad

eu
s 

w
as

 a
ct

ua
lly

 le
ss

 m
ot

iv
at

ed
 t

o 
co

nt
in

ue
 p

ro
te

ct
in

g 
th

ei
r 

G
D

S 
ca

sh
 fl

ow
 a

nd
 m

or
e 

m
ot

iv
at

ed
 t

o 
fin

d 
w

ay
s 

to
 u

se
 N

D
C

 fl
ex

ib
ili

ty
 o

n 
th

e 
G

D
S 

si
de

 t
o 

gr
ow

 t
he

ir
 t

ec
hn

ic
al

 fo
ot

pr
in

t 
w

ith
 a

ir
lin

es
 o

n 
th

e 
PS

S 
si

de
.’ 

(In
t5

)
‘E

m
ir

at
es

 le
ft

 t
he

 S
ab

re
 G

D
S 

th
is

 s
um

m
er

. I
t’s

 u
nh

ea
rd

 o
f f

or
 a

 b
ig

 a
ir

lin
e 

to
 a

ct
ua

lly
 le

av
e 

a 
G

D
S.

 
H

aw
ai

ia
n 

A
ir

lin
es

 [
. .

 .]
 ju

st
 a

nn
ou

nc
ed

 t
he

ir
 s

tr
at

eg
y 

la
st

 w
ee

k.
 T

he
y’

re
 a

dd
in

g 
a 

su
rc

ha
rg

e.
 T

he
y’

ll 
be

 t
he

 fi
rs

t 
ca

rr
ie

r 
in

 N
or

th
 A

m
er

ic
a 

to
 a

dd
 a

 s
ur

ch
ar

ge
, a

nd
 t

he
y’

re
 t

ak
in

g 
th

ei
r 

fli
gh

ts
 b

et
w

ee
n 

th
e 

H
aw

ai
ia

n 
Is

la
nd

s 
co

m
pl

et
el

y 
ou

t 
of

 t
he

 G
D

S.
 T

ha
t’s

 a
bo

ut
 2

0%
 o

f t
he

ir
 G

D
S 

di
st

ri
bu

tio
n.

. .
 .L

A
T

A
M

 
ex

ite
d 

A
m

ad
eu

s 
in

 M
ar

ch
 e

ar
lie

r 
th

is
 y

ea
r,

 a
nd

 F
in

na
ir

 h
as

 c
om

e 
ou

t 
an

d 
an

no
un

ce
d 

th
at

 if
 y

ou
’r

e 
a 

th
ir

d 
pa

rt
y 

ch
an

ne
l a

nd
 y

ou
’r

e 
no

t 
in

te
gr

at
ed

 w
ith

 N
D

C
 b

y 
20

25
, y

ou
’r

e 
no

t 
go

in
g 

to
 b

e 
pa

rt
 o

f 
Fi

nn
ai

r’
s 

di
st

ri
bu

tio
n 

ne
tw

or
k 

an
ym

or
e.

’ (
In

t5
)

‘A
nd

 it
’s

 w
hy

 IA
T

A
 s

ta
rt

ed
 p

la
yi

ng
 m

uc
h 

m
or

e 
of

 a
 c

oo
rd

in
at

or
 o

f m
at

ch
m

ak
er

 r
ol

e 
fo

r 
us

, l
ik

e 
he

lp
 

ai
rl

in
es

 fi
nd

 t
ra

ve
l a

ge
nt

s 
w

ho
 a

re
 in

te
re

st
ed

 . 
. .

 I 
th

in
k 

th
ey

 s
til

l h
av

e 
it,

 a
n 

N
D

C
 m

at
ch

m
ak

er
 s

ite
, b

ut
 

it 
st

ill
 w

as
 a

 t
ri

ck
le

.’ 
(In

t6
)

‘A
nd

, y
ea

h,
 I 

th
in

k 
ov

er
 t

he
 la

st
 t

w
o 

or
 t

hr
ee

 y
ea

rs
, w

e’
ve

 s
ee

n 
so

m
e 

ch
an

ge
 in

 m
in

ds
et

 fr
om

 t
he

 G
D

S.
’ 

(In
t6

)
‘B

ec
au

se
 w

he
n 

w
e 

ca
m

e 
to

 a
pp

ro
ac

h 
th

e 
G

D
S,

 t
he

y’
d 

be
en

 b
at

te
re

d 
an

d 
br

ui
se

d 
by

 t
he

 E
ur

op
ea

ns
. S

o 
w

e 
w

er
e 

in
 a

 d
iff

er
en

t 
pl

ac
e 

th
an

 t
he

y 
m

ig
ht

 h
av

e 
co

m
e 

to
 u

s 
w

ith
 a

 li
tt

le
 b

it,
 “

H
ol

d-
on

, w
e 

w
an

t 
us

 t
o 

be
 p

ar
t 

of
 t

hi
s”

.’ 
(In

t7
)

T
ri

ck
le

 v
s 

fu
ll 

flo
w

Po
w

er
-s

hi
ft

in
g 

m
om

en
tu

m

T
ab

le
 4

. 
(C

on
tin

ue
d)

(C
on

tin
ue

d)
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Pr
im

ar
y 

th
em

es
 (

su
pp

or
tin

g 
qu

ot
es

)
Se

co
nd

ar
y 

th
em

es
O

ve
ra

rc
hi

ng
 t

he
m

es

‘A
s 

a 
tr

av
el

 a
ge

nt
, i

t 
is

 v
er

y 
ha

rd
 fo

r 
m

e 
to

 c
ha

ng
e.

 F
or

 t
w

o 
re

as
on

s.
 N

um
be

r 
on

e,
 t

he
 G

D
S 

do
es

 t
he

 
ro

le
 o

f t
he

 a
gg

re
ga

tio
n.

. .
 .T

he
 s

ec
on

d 
hu

rd
le

 is
 a

 fi
na

nc
ia

l o
ne

. S
o 

as
 a

 t
ra

ve
l a

ge
nc

y,
 w

e 
ta

lk
 a

bo
ut

 
un

he
al

th
y 

re
la

tio
ns

hi
p 

be
tw

ee
n 

ai
rl

in
es

, G
D

S,
 a

nd
 t

ra
ve

l a
ge

nt
. H

ow
 d

o 
I s

ur
vi

ve
 a

s 
a 

tr
av

el
 a

ge
nt

 
w

he
re

, i
f I

 d
on

’t 
ge

t 
th

e 
pa

yo
ff 

fr
om

 t
he

 G
D

S 
fo

r 
th

e 
bo

ok
in

g 
I m

ak
e 

w
ith

 t
he

m
?’ 

(In
t1

)
‘W

hy
 d

o 
G

D
Ss

 s
til

l e
xi

st
? 

It
’s

 b
ec

au
se

 t
he

 w
ay

 t
he

 c
om

m
er

ci
al

 m
od

el
 w

as
 b

ui
lt 

pr
io

r 
to

 t
he

 in
te

rn
et

 
ex

is
tin

g 
is

 v
er

y 
st

ra
ng

e.
 I 

th
in

k 
it’

s 
pr

et
ty

 u
ni

qu
e 

in
 t

he
 w

or
ld

 in
 a

ny
 in

du
st

ry
.’ 

(In
t4

)
‘A

nd
 t

hi
nk

 a
bo

ut
 w

ha
t 

a 
G

D
S 

do
es

. Y
es

, t
he

y 
ge

t 
th

e 
ai

rl
in

e’
s 

pr
od

uc
t 

ou
t 

to
 t

he
se

 m
ar

ke
ts

 w
he

re
 

th
ey

’r
e 

no
t 

as
 w

el
l k

no
w

n.
 B

ut
 b

y 
an

d 
la

rg
e,

 t
he

y’
re

 a
n 

IT
 p

ro
vi

de
r 

to
 t

he
 t

ra
ve

l a
ge

nc
y.

 T
he

 in
vo

ic
in

g,
 

tic
ke

tin
g,

 c
ar

 a
nd

 h
ot

el
 c

on
te

nt
, a

nd
 t

he
 a

bi
lit

y 
to

 s
en

d 
an

 e
m

ai
l o

ut
 t

o 
th

e 
cu

st
om

er
 w

ith
 t

he
ir

 
iti

ne
ra

ry
, i

nt
er

fa
ce

s 
w

ith
 t

he
ir

 m
id

 o
ffi

ce
 a

nd
 b

ac
k 

of
fic

e 
sy

st
em

s.
 T

ha
t’s

 h
ug

e 
fo

r 
th

e 
tr

av
el

 a
ge

nc
y,

 a
nd

 
a 

lo
t 

of
 t

he
se

 a
ge

nc
ie

s 
th

at
 d

on
’t 

ha
ve

 a
 h

ug
e 

sh
op

 IT
 a

re
 c

om
pl

et
el

y 
re

lia
nt

 u
po

n 
th

e 
te

ch
no

lo
gy

 o
f t

he
 

G
D

S.
’ (

In
t1

0)

St
ic

ki
ne

ss
 in

 
re

so
ur

ce
 u

se
R

es
ou

rc
e 

dy
na

m
ic

s

‘T
he

y 
w

er
e 

ve
ry

 c
on

fid
en

t 
th

ey
 c

an
 s

ec
ur

e 
th

e 
do

m
es

tic
 s

ha
re

. A
nd

 w
ha

t 
th

ey
 d

id
, o

f c
ou

rs
e,

 w
as

 
th

at
 t

he
y 

fe
lt 

th
ey

 h
av

e 
th

e 
co

m
m

er
ci

al
 s

tr
at

eg
ie

s 
to

 d
o 

so
 b

y 
le

vy
in

g 
th

in
gs

 li
ke

 s
ur

ch
ar

ge
 in

to
 t

he
 

ED
IF

A
C

T
 c

ha
nn

el
 [

an
d]

 t
o 

fo
rc

e 
pe

op
le

 in
to

 N
D

C
; t

he
y 

w
er

e 
th

e 
fir

st
 t

o 
co

m
e 

up
 w

ith
 t

hi
s 

st
ra

te
gy

 o
f 

su
rc

ha
rg

in
g.

’ (
In

t1
)

‘It
 r

ea
lly

 h
el

ps
 t

o 
ha

ve
 a

 s
tr

on
g 

ho
m

e 
m

ar
ke

t 
w

he
re

 y
ou

 h
av

e 
a 

ve
ry

 s
tr

on
g 

pe
rc

ep
tio

n 
an

d 
pe

op
le

 
al

w
ay

s 
ca

n 
sa

y,
 “

W
el

l, 
be

fo
re

 I 
bo

ok
 o

n 
T

ra
ve

l A
ge

nt
 X

, I
’m

 g
oi

ng
 t

o 
lo

ok
 o

n 
th

e 
ai

rl
in

e 
w

eb
si

te
 

di
re

ct
ly

”.
’ (

In
t2

)
‘L

uf
th

an
sa

 w
as

 in
 a

n 
in

te
re

st
in

g 
po

si
tio

n 
be

ca
us

e 
th

ey
 w

er
e 

th
e 

bi
gg

es
t 

ca
rr

ie
r 

in
 t

he
ir

 c
ou

nt
ry

 a
nd

 a
ls

o 
ow

ne
d 

a 
lo

t 
of

 o
th

er
 a

ir
lin

es
 t

oo
. S

o 
I t

hi
nk

 [
it’

s]
 a

 li
tt

le
 le

ss
 r

is
ky

 fo
r 

th
em

 t
he

n 
th

an
 it

 w
as

 [
fo

r]
 . 

. .
’ 

(In
t1

0)
‘T

he
 G

D
S 

te
am

 t
ha

t 
I t

oo
k 

ov
er

 a
t 

th
e 

tim
e,

 it
 c

on
si

st
ed

 o
f f

ou
r 

pe
op

le
, f

ou
r 

w
ho

 m
an

ag
ed

 t
he

 
co

nt
ra

ct
s 

fo
r 

Sa
br

e,
 A

m
ad

eu
s 

an
d 

T
ra

ve
lp

or
t, 

an
d 

so
 o

n.
 T

he
 d

is
tr

ib
ut

io
n 

de
pa

rt
m

en
t 

w
e 

ha
ve

 t
od

ay
 

ha
s 

ar
ou

nd
 6

0 
to

 7
0 

pe
op

le
.’ 

(In
t1

1)
‘T

hi
s 

en
tir

e 
fie

ld
 o

f r
ev

en
ue

 m
an

ag
em

en
t 

ha
s 

de
fin

ite
ly

 b
ee

n 
m

as
si

ve
ly

 e
xp

an
de

d 
an

d 
pr

of
es

si
on

al
iz

ed
 in

 
th

e 
ai

rl
in

es
. T

he
 fa

ct
 t

ha
t 

th
e 

an
al

yt
ic

al
 s

ki
lls

 h
av

e 
in

cr
ea

se
d 

si
gn

ifi
ca

nt
ly

, a
nd

 t
he

 h
an

dl
in

g 
of

 t
he

 v
ar

io
us

 
bo

ok
in

g 
re

st
ri

ct
io

ns
, f

ra
m

ew
or

k 
co

nd
iti

on
s,

 c
ri

te
ri

a,
 o

ffe
rs

, a
nd

 s
o 

on
 h

as
 a

ls
o 

be
co

m
e 

m
or

e 
an

d 
m

or
e 

fin
e-

tu
ne

d.
 A

nd
 s

o 
th

at
 e

xa
ct

ly
 t

hi
s 

kn
ow

-h
ow

 p
ac

ka
ge

, w
hi

ch
 t

he
 a

ir
lin

es
 t

he
m

se
lv

es
 h

av
e,

 w
as

 
co

nt
in

ua
lly

 d
ev

el
op

ed
 fu

rt
he

r.
’ (

In
t1

2)

M
at

ur
ity

 in
 

re
so

ur
ce

 s
el

ec
tio

n
 

In
t*

 –
 In

te
rv

ie
w

ee
s 

as
ke

d 
fo

r 
ex

tr
a 

st
ro

ng
 id

en
tit

y 
pr

ot
ec

tio
n 

in
 c

on
ju

nc
tio

n 
w

ith
 t

he
se

 q
uo

te
s.

T
ab

le
 4

. 
(C

on
tin

ue
d)



Albers et al.	 33

Table 5.  Coding themes definitions.

Overarching Theme Coding themes Definition

Maintaining power Exploiting dependence Engaging in formal and informal tactics, often 
with detrimental consequences, aimed to retain 
compliance and exhibiting selective complacency 
with change requests

Leveraging aligned 
incentives

Anchoring established practices, routines and 
structures via reinforcing or adding financial 
incentives or rewards that make change for external 
parties less attractive

Projecting internal 
cohesion

Actions and reactions of firms in a segment appear 
coordinated (not contradictory); individual firms are 
difficult to single out, as the whole segment appears 
as moving as a cohesive block

Attaining power Experimenting to build 
friction

Selectively attempting to introduce financial 
penalties for using established practices, routines 
and structures

Response flexibility Showing awareness of bottleneck dependence in 
the timing of actions and action pauses; engaging 
in accommodating actions, often accompanying, 
or quickly following, friction building to soften 
responses

Building integrative 
confidence

Different actors moving ahead with (risky) change 
initiatives across different parts of the world, 
mutually reinforcing the change initiative over time

Power shifting 
momentum

Momentum intensity 
(from trickle to full 
flow)

Momentum of shifting power is slow (trickle of 
initiatives with little effect) versus fast (stronger and 
more-effective actions)

Resource dynamics Stickiness in resource 
use

Difficulty to change extant resources due to their 
limited mobility and degree of co-specialization, 
requiring substantial investments under high degrees 
of uncertainty to substitute

Maturity in resource 
selection

Confidence in firms’ or segment’s own resources, 
capabilities and market position that allows firm(s) 
to take on a solid negotiation strategy vis-a-vis the 
other segment
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Table 6.  Firm actions for exemplary airlines and time periodsa.

Action type American Airlines United Continental

2010 2011 2012 2013 2010 2011 2012 2013

Change
  Collaboration initiation (core) 4 2 1 1 1
  Legal intervention 1 4  
  Channel differentiation 2 1  
  Promotional campaigning 2 1  
  Other 3 1 1  
Stability
  Collaboration initiation (core) 6 2 1 2 4 1
  Capability expansion 1 2 1 1  
  Legal intervention 1 1 1  
  Promotional campaigning 1  
  Other  
Total per year 8 16 7 5 6 6 0 2
Total 2010–2013 36 14  

Action type Lufthansa Group IAG

2014 2015 2016 2017 2014 2015 2016 2017

Change
  Collaboration initiation (core) 3 2 5 1 1 6
  Capability expansion 1 4 2 2 1 1  
  Promotional campaigning 1 1 1  
  Channel differentiation 1 1 2
  Other 1 1 1  
Stability
  Collaboration initiation (core) 1 1 2 1 2
  Capability expansion 1 5 4  
  Collaboration initiation (non-core)
  Promotional campaigning 1 1 1  
  Other
Total per year 5 15 7 10 2 3 7 10
Total 2014–2017 37 22  

aThis table shows the airlines in the overall dataset that were most active and the years during which they were most 
active. Between 2010 and 2013, American Airlines and United Continental accounted for approximately 48% of all ac-
tions among North American airlines. Between 2014 and 2017, Lufthansa Group and IAG accounted for approximately 
33% of all actions among European airlines (see also Table 1).


