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Introduction

Large-scale infrastructure projects perform poorly in terms of cost and time (Flyvbjerg 2014),
particularly in the public sector (Ling and Tran 2012; Ling et al. 2013). Dynamic (inter-)organizational
contexts and complex processes characterize these projects (Gemiinden, 2015; Chen et al., 2017; Zheng et
al., 2018; Hetemi et al., 2020). They involve diverse public and private actors over a specific period,
which often leads to uncertainties, high transaction costs, and opportunism throughout the large-scale
project lifecycle (Verweij et al., 2015). Hence, large-scale infrastructure projects pose challenges in terms
of managing procurement, design contracts, collaborative learning, and governance (Caldwell et al., 2009;
Caniéls et al., 2012; Manley and Chen, 2017; Shi et al., 2018; Liu et al., 2019).

Many scholars have focused on addressing these shortcomings suggesting methods to improve the
performance of large-scale infrastructure projects (cf. Zheng et al., 2018, 2019; Li, Han, et al., 2019). For
that purpose, scholars have focused their attention on the team integration based on relational theory (cf.
Cao and Lumineau, 2015; Wang et al., 2019). To facilitate the inter-organizational collaboration among
the parties involved, relational governance, trust and relationships beyond the single contract are often
cited (DeFillippi and Sydow, 2016; Xue et al., 2017; Gao et al., 2018; Zheng et al., 2018; Qiu et al., 2019).
Extant literature has identified factors that hinder and promote inter-organizational collaboration. For
instance, it has validated the positive relationships between the governing mechanisms and the overall
project performance (see Li, Han, et al., 2019). It has addressed multiple moderating effects of inter-
personal relations and behavioral attributes, which were captured primarily through survey-questionnaires.
However, it seems that few scholars have explored the governing process, and actors’ behavior in practice
and throughout the project lifecycle (cf. Sanderson, 2012). This is a critical gap, particularly when
considering that the inter-organizational relations are intrinsically unstable and that the effect of
governance mechanisms on project actors’ behavior during the project lifecycle changes (Caniéls et al.
2012; Zheng et al. 2019). Indeed, there is a need for longitudinal empirical research, with a focus on
project lifecycle, to investigate the project actors’ behavior and the relational governing activities — at a
substantial and more profound level of team integration: the network level.

The inter-organizational collaboration and the overall large-scale project performance can be
affected by important contextual conditions (see Xue et al., 2017). The first is the extent to which the

organization is centered on the project delivery, and the second condition involves the public project
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institutional context (cf. Jacobsson and Linderoth, 2010; Qiu et al., 2019; Zheng et al., 2019). Regarding
the first, recently, Winch and Leiringer (2016) — relying on government reports and other studies — showed
that only a small proportion of infrastructure project delivery problems are caused by either supplier
incompetence or externally generated risk events. According to them, ‘overwhelmingly, the failures can be
attributed to the public sector owner' (Winch and Leiringer, 2016, p. 8). Hence, they suggest a need for a
'strong project owner' and imply that the project owners, in general, lack the capability to identify and
acquire operational generated knowledge that is critical to the large-scale project performance. The second,
public project institutional context implies, for example, 1) the characteristics of procurement and project
owners focus on the lowest-price tender policy (Ling et al., 2013; Liu et al., 2014). 2) The relations
between project actors that are inclined by market-based interactions and are thus short-term focused
(Dubois and Gadde, 2002; Doloi, 2013; Ling et al., 2013; Manley and Chen, 2017), and the project
delivery method and types of construction contracts (cf. Rahman and Kumaraswamy, 2008), etc.

Given this backdrop, we regard the concept of governance inseparability (Argyres and
Liebeskind, 1999) as a promising starting point for addressing the two key contextual conditions
influencing the inter-organizational collaboration. The fundamental idea of governance inseparability
underlines that the governance choice is actually more particularistic than the current discourse presents. In
other words, by focusing on characteristics of isolated transactions seems insufficient to explain the large-
scale project performance. Following Argyres and Liebeskind (1999, p. 49), contractual commitments play
a key role and they should be discussed in context. Hence, the regulatory environment and prior
contractual obligations made by an organization can limit its ability to differentiate or change its
governance mechanisms in the future. Building on this reasoning, and other argumentative discussions
underpinning institutional and transactions cost economics; we proceed to consider the context influence,
in turn. We advance a small and suggestive set of propositions throughout the project lifecycle with which
to seed future theorizing.

This study extended the existing perspectives described above by exploring the inter-
organizational interactions and actors’ behavior: 1) in the context of the regulatory environment that

determines such interaction; and 2) sequentially, by discussing actors' behaviors throughout the project

lifecycle. This approach enabled an explanatory power to the evolving changes regarding actors’
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embeddedness! and their behavior throughout the project lifecycle. We, therefore, asked the following
guiding question: How does the regulatory environment affect the project actors' behavior and their
governing activities in a large-scale infrastructure project, and how can public project owners deal with
the opportunistic behavior of some of their providers?

Apart from this introduction, the paper consists of four other sections. The next section provides
the theoretical analysis, followed by a section addressing the research design. The subsequent section
discusses the case analysis and findings, and the final section concludes the paper by discussing some of

the managerial implications, study limitations, and suggestions for future research.

Theoretical Foundation
Large-Scale Infrastructure Projects and Actors’ Behavioral Patterns during the Project Lifecycle

The large-scale infrastructure project lifecycle comprises two important stages: 1) the project
front-end, which includes the project definition, pre-execution activities, and network structuring; and 2)
the implementation, which consists of the execution and operation activities (Morris 2013). These project
stages are dramatically different, since project actors engage in different influential activities, with the
project actors’ flexibility and the project owner’s response capability being crucial (Aaltonen and Kujala
2010; Winch and Leiringer 2016; Chen et al. 2017). Project actors’ operational flexibility emerges from
the contract’s capacity to accommodate changes without breaking under the strain of changing conditions
(Ling and Tran 2012). In this study, we aimed to explain the regulatory environment and project actors’
behavior in the two distinct stages of the project lifecycle.

Project front-end.

At the project front-end, large-scale projects garner attention from politicians and promoters alike.
They both seek visibility, because a high profile helps them to be re-clected (the “political sublime,” in the
words of Flyvbjerg 2014, p. 9). Due to the political agenda, and the close bond with the election cycle
(which is usually in four-year terms), large-scale projects’ front-ends are characterized by a sense of

urgency (Flyvbjerg 2014; Li, Lu, et al., 2019), which means that at the project-front end, project estimates

L When ties are established to such an extent that actors can influence other’s behaviors and share common

norms, the project network is considered to be embedded.
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are “cooked”: costs are underestimated, and revenues overestimated, in order to show overvalued
economic development with undervalued environmental impact (Flyvbjerg et al. 2003, p. 84). These
issues, and the occurrence of multiple delusions in practice, are facilitated due to negatively-affected
stakeholder groups being “kept in the dark.” Particularly stakeholder groups that are not in a direct
contractual relationship (Flyvbjerg et al. 2003; Aaltonen and Kujala 2010). The project front-end is
inherently uncertain and, when reaching a project “go” decision, fuzzy political influences often create a
“smoke screen”. Issues arise here often because budgets are often based on conceptual estimates for vague
components rather than a detailed specification’s from properly planning and design.? Therefore, we
proposed the following:
Proposition 1—Project urgency, produced by powerful project promoters at the project front-end
increases uncertainty and fosters a project degradation

Large-scale infrastructure projects involving government sponsors, rely heavily on formal
governance—governance mechanisms such as rules and procedures that are known as “authority” (Caniéls
et al. 2012, p. 114). This institutional regulatory regime has a strong influence on the progress and the
governance of these projects (Chi and Javernick-Will 2011; Zheng et al. 2019), so the role of the
government as both regulator and stakeholder is peculiar. Multiple dyadic relationships are formed, based
on detailed contracts (Williams and Samset 2010; Edkins et al. 2013). In this context, both parties want to
maximize their share of the contract. Under such conditions, a conflict of goals arises between the project
owner, who seeks to minimize the total investment, and the contractor or provider, who aims to
accomplish the task with minimum effort and obtain its share promptly (Floricel and Lampel 1998).
Particularly in a public project context, however, the burden of this conflict tends to fall on the project
owner, who seems to be “sandwiched” (Ning and Ling 2013, 2014). On the one hand, the project owner
has to respect its principal—the government authority—which is driven by a political agenda and by the
media (van den Ende and van Marrewijk 2018). On the other hand are the contractors, which may behave
opportunistically. The project owner therefore has to deal with contingent issues streaming from this
entangled relationship, known as “agency costs” (Floricel and Lampel, 1998). Multiple governance

mechanisms can be used as safeguards against opportunistic behavior (Jap and Ganesan 2000; Caniéls et

2 we thank the anonymous reviewer for this suggestion
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al. 2012; Zheng et al. 2019), but within public projects, unlike private ones, the project owner is heavily
influenced by the institutional environment—the meta-rules—and needs, at the same time, to maintain an
arm's length relationship with contractors to avoid corruption (Ling and Tran 2012; Locatelli et al. 2017).

Existing research has stated that, at this stage, lowest-price bidding, reliance on long-term
prequalification results, ambiguous contracts, and overreliance on subjective judgments invite opportunism
(Doloi 2013; Shi et al. 2018; Le et al. forthcoming). Williamson (1979, p. 234) defined opportunism as
“self-interested seeking with guile.” Opportunism implies calculated efforts to mislead or confuse another
party, based on incomplete or misrepresented information. Various studies have shown the negative impact
of opportunism on inter-organizational relations (Rahman and Kumaraswamy 2008; Ling et al. 2013; Shi
et al. 2018; Zheng et al. 2018), and on the overall performance of projects (Ke et al. 2015; Xue et al. 2017;
Liu et al. 2019; Zheng et al. 2019; Caniéls et al. 2012). Since some contractors know that the owner is
vulnerable, their most effective strategy is not to provide all the necessary resources, so they will engage in
the project with lower resources and commitment, in such a way that time benefits their position. The
problem is not only that the quality of the contract is deficient (i.e., that the documentation is not clear and
detailed), but that it creates further avenues for opportunism in the next stage. Contractual loopholes, such
as errors or ambiguous clauses, may lead to unforeseen rework, involving loss of efficiency, productivity,
and time, as well as possible contractual claims and litigation (Lopez and Love 2012). Thus, contractors
may lower their price to win the contract, expecting lucrative change orders based upon contract loopholes
and subsequent claims to recover their costs (Rahman and Kumaraswamy 2008; Ning and Ling 2013; Shi
et al. 2018; J. Liu et al. 2019). The issue of contract ambiguity or (in)completeness (i.e., legal tolerance
and the latitude for speculation) is instrumental in causing adversarial relationships in complex projects
(Pryke 2005, 2012). Therefore, we proposed the following:
Proposition 2—The greater the contract ambiguity, and the information asymmetry between the project

owner and the contractors, the higher are the chances of opportunistic behavior

Implementation stage.

At the implementation stage, triadic and network relationships develop (Zheng et al. 2019;
Verschoore and Adami 2020). In a public sector project context, these relationships are contractually-
bounded and subject to institutional governing rules, which require competitive bidding (Henisz et al.

2012; Zheng et al. 2019). At this point, considering the large-scale project size and scope, the transaction
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volume is high (Williamson 1979). Hence, project owners must always assume some risks of governance
inseparability. That is, the project owner will become constrained over time by the existing arrangements
in place, which to some extent limits their scope and their strategic flexibility (cf. Argyres and Liebeskind,
1999). Nevertheless, recent studies have stated that the repetition and frequency of interaction between the
project actors, and the consequences generated trust, also sustain the network relations (Chen et al., 2017;
Hetemi et al., 2020). Relational capabilities and transaction frequency can be seen as the effect of inter-
organizational learning through repeated interactions with contractors. Consequently, it is critical for
owners’ response capability to learn from previous project activities, in order to analyze, process,
understand, and act on the information obtained (cf. Winch and Leiringer 2016). This includes being
selective about contractors and their opportunistic behavior (Shi et al., 2018; Liu et al., 2019).
Nevertheless, public project owners are generally passive throughout the project lifecycle: they
fail to learn and achieve trusting cooperation with the contractors. Mainly because they rely heavily on
external consultants and lack both contracting and relational capabilities (Winch and Leiringer 2016; Aerts
et al. 2017). We link this lacking capability to the project owner’s response capacity, which concerns the
adaptive management of expectations in the context of unexpected, i.e., high uncertainty. As indicated
earlier, during implementation, there is often much that is unexpected. Thus, being active is about the
project owner’s dispositions that shape their response capacity for learning, adapting, and acting
accordingly. An active owner, demonstrates the capabilities to interact effectively with the contractors or
providers, and is able to select and effectively use both formal contractual and trust-based governing
mechanisms (Caldwell et al. 2009; Winch and Leiringer 2016; Zheng et al. 2018). In short, an active
owner goes beyond traditional contract administration and established transactions. It addresses
operational issues in-depth, i.e., relations and contractor’s behavior with a greater sense of operational
intent to avoid opportunism on the part of some contractors. Given that large-scale projects extend over
decades, project owners based on the other parties’ performance — such as contractors or suppliers’—
during their earlier phases in projects, can learn and process to analyse and act on the knowledge obtained
in-site. So, we proposed:
Proposition 3—The greater the degree of passivity of the owner, the greater the missed opportunity for
learning and the generation of trust, reducing value for money, and the greater the

missed opportunity to punish opportunistic behavior of the contractor.
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As Williamson (1996, p. 9) indicates, TCE concedes that comprehensive contracting is not a
feasible option (because of bounded rationality). Yet it maintains that many economic agents have the
capacities both to learn and to look ahead, perceive hazards, and factor these back into the contractual
relation, thereafter to devise responsive institutions. Argyres and Liebeskind, (1999, p. 54) adopted this
view. They affirmed that it presents healthy tensions for the management, but that these tensions resolve
more in favor of bounded rationality than in favor of foresight. In this view, in large-scale projects
anticipating future hazards and opportunities seems almost impossible (Lenfle and Loch, 2010). Given the
above, active owner activities must take place during project implementation. In this stage, properly
staffed owner’s teams are important (Merrow 2011; Winch and Leiringer 2016). Besides, when the project
proceeds to the implementation stage, some manipulation of the contractual loopholes becomes
increasingly visible. The above implies that strategic misinterpretation may occur many times throughout
the project lifecycle and that some contractors’ opportunism and the owner’s passive role are integral to it
(Winch 2013). In other words, the escalation dynamics are likely in this process. This issue is exacerbated
since large-scale projects require financial resources (within) at all stages (Guo et al. 2014), often to meet
internal performance targets. We assume here that the decisions for financial resources are made in at least
a bounded rational way and are not merely the result of random processes. However, when circumstances
change in the process, the ‘strategic misinterpretation’ that precede these decisions may restrict the project
owner’s response capacity. We therefore proposed:

Proposition 4—A deliberate strategic misrepresentation of forecasting outcomes enables the occurrence of

multiple “delusions”.

Research Design and Methods

In order to gain an in-depth understanding of the governing process and actors’ strategies and
behavioral patterns during the project lifecycle, we selected a longitudinal case study design (Yin 2013) in
order to analyze a multi-actor project: the Madrid—Barcelona HSL in Spain. We used the case of the HSL
project to enhance our understanding of the developed theoretical propositions. The case study method was
chosen for two main reasons: (1) it offered the opportunity to investigate processes in-depth and was
widely accepted as suitable for gaining an understanding of a multidimensional phenomenon (Eisenhardt

and Graebner 2007; Yin 2013); and (2) it afforded multiple sources of evidence such as, for example,
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direct observations, interviews, and document analysis, to improve the overall quality of the analysis and
enable corroboration (Yin 2013). Our research strategy comprised both qualitative and quantitative
approaches (Morgan 1998), aimed at different elements of the HSL project, including the institutional
regulatory environment, public procurement legal implications, and the interplay of actors’ in the context;
hence, it involved an exploratory case relying on theoretical elaboration (Ketokivi and Choi 2014).
Case Description

The case study provided many examples of changing behavior, driven both by organizational
politics and by adaption to project contextual changes. The major construction work of the project lasted
for two decades (1990-2008); however, due to problems with contracts, and suspensions during 2009—
2017, the project’s network organization continuously rearranged the project’s design and plans, redefining
its scope. The HSL project ran from the early 1990s to 2009, and was ambitiously planned and designed to
reach speeds of 350 km/h (= 220 mph). It was intended to connect the Spanish capital of Madrid with the
city of Barcelona (649 miles/1,045 kilometers distance) in order to substantially replace the existing air
traffic route (Report 2012). The project definition started in the mid-1980s and, on December 8, 1988, the
Spanish Council of Ministers granted approval for the project. The project was co-funded by the EU and
the Spanish government and was considered to be a crucial and prestigious project, since it connected
Spain to the European high-speed rail network for competitive freight transportation, via the French
border, from Barcelona. As the owner responsible for the management of the infrastructure, Adif divided
the project work into three major sections (construction phases). The first section was Madrid-Lleida (443
kilometers), initiated in 1993-1995 and completed on October 11, 2003; the second section was Lleida—
Tarragona (108 kilometers), which was completed in December 2006; and the third section was
Tarragona—Barcelona (98 kilometers), which was completed in February 2008.

For its construction, 2,095 main contracts were awarded for €6.82 billion, with a total amount of
tender for €7.55 billion, 38 complementary works contracts for an amount of €171 million and 9
emergency works for €239 million and whose final cost amounted to a a little under €9.00 billion, which
originates an average price of €14.4 million per kilometer, with a 31.4% deviation from the initially
planned prices, due to contract modifications, complementary and emergency works, price reviews and

additional settlements (Report, 2013).
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Data Collection

Data was collected over roughly 20 years, drawn from the contracting database (exported from the
owner’s ERP), semi-structured interviews, participant observations, and secondary data sources (e.g., audit
reports). The qualitative approach involved data collection during two periods, under the supervision of the
third author, which allowed for a longitudinal view of the project over the entire lifecycle. We summarize
the research data in Table 1. The process steps described here were more iterative than linear in character,
and the main baseline moved sequentially, but there were often interactive steps.

[INSERT TABLE 1 ABOUT HERE]

The quantitative approach, first involving the use of social network analysis (SNA), measured the
structural properties of the multiple contract packages of the HSL project, tracking change patterns and
different contract flows. Second, we used a Bayesian approach to exploit the quantitative data and address
areas of uncertainty stemming from actors’ behavior in the project setting. Its application enabled the
owner's response capacity to be assessed vis-a-vis the selected provider. We will return to this point and
explain the measurement in greater detail in the following section.

The data involved, for example, information about the tendered amount, the awarded amount,
modifications to time and financial information, delivery dates, initial estimated duration, date contracted,
contract winner, etc. Data formatting was necessary, so the data was imported into an SQL platform, which
enabled querying and checking of the contractual flow, identification of relations from the beginning of the
study, and their evolution during the project implementation. The dataset supporting the quantitative
analysis covered more than 5,000 contracts relating to over 4,000 sub-segments of the HSL. It is worth
noting that a single contract could apply to many sub-segments. The typology for those contracts covered
eight different topics in different phases, from design to construction and maintenance. When considering
the whole portfolio, the timespan extended from September 1996 until December 2016 and involved more
than 1,700 different contractors. Information regarding the awarded delivery dates and budget was also
provided at the contract level, in such a way that deviations in both schedule and cost could be analyzed by
contract level, time period, segment, or contractor (see Fig. 1).

[INSERT FIGURE 1 ABOUT HERE]
Additional evidence, such as formal time-based progress reports and named certifications of work

performed, were also available. These certifications involved more than 80,000 references from seven
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