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Introduction 24 

Large-scale infrastructure projects perform poorly in terms of cost and time (Flyvbjerg 2014), 25 

particularly in the public sector (Ling and Tran 2012; Ling et al. 2013). Dynamic (inter-)organizational 26 

contexts and complex processes characterize these projects (Gemünden, 2015; Chen et al., 2017; Zheng et 27 

al., 2018; Hetemi et al., 2020). They involve diverse public and private actors over a specific period, 28 

which often leads to uncertainties, high transaction costs, and opportunism throughout the large-scale 29 

project lifecycle (Verweij et al., 2015). Hence, large-scale infrastructure projects pose challenges in terms 30 

of managing procurement, design contracts, collaborative learning, and governance (Caldwell et al., 2009; 31 

Caniëls et al., 2012; Manley and Chen, 2017; Shi et al., 2018; Liu et al., 2019).  32 

Many scholars have focused on addressing these shortcomings suggesting methods to improve the 33 

performance of large-scale infrastructure projects (cf. Zheng et al., 2018, 2019; Li, Han, et al., 2019). For 34 

that purpose, scholars have focused their attention on the team integration based on relational theory (cf. 35 

Cao and Lumineau, 2015; Wang et al., 2019). To facilitate the inter-organizational collaboration among 36 

the parties involved, relational governance, trust and relationships beyond the single contract are often 37 

cited (DeFillippi and Sydow, 2016; Xue et al., 2017; Gao et al., 2018; Zheng et al., 2018; Qiu et al., 2019). 38 

Extant literature has identified factors that hinder and promote inter-organizational collaboration. For 39 

instance, it has validated the positive relationships between the governing mechanisms and the overall 40 

project performance (see Li, Han, et al., 2019). It has addressed multiple moderating effects of inter-41 

personal relations and behavioral attributes, which were captured primarily through survey-questionnaires. 42 

However, it seems that few scholars have explored the governing process, and actors’ behavior in practice 43 

and throughout the project lifecycle (cf. Sanderson, 2012). This is a critical gap, particularly when 44 

considering that the inter-organizational relations are intrinsically unstable and that the effect of 45 

governance mechanisms on project actors’ behavior during the project lifecycle changes (Caniëls et al. 46 

2012; Zheng et al. 2019). Indeed, there is a need for longitudinal empirical research, with a focus on 47 

project lifecycle, to investigate the project actors’ behavior and the relational governing activities – at a 48 

substantial and more profound level of team integration: the network level.  49 

The inter-organizational collaboration and the overall large-scale project performance can be 50 

affected by important contextual conditions (see Xue et al., 2017). The first is the extent to which the 51 

organization is centered on the project delivery, and the second condition involves the public project 52 



 

 

2 

institutional context (cf. Jacobsson and Linderoth, 2010; Qiu et al., 2019; Zheng et al., 2019). Regarding 53 

the first, recently, Winch and Leiringer (2016) – relying on government reports and other studies – showed 54 

that only a small proportion of infrastructure project delivery problems are caused by either supplier 55 

incompetence or externally generated risk events. According to them, 'overwhelmingly, the failures can be 56 

attributed to the public sector owner' (Winch and Leiringer, 2016, p. 8). Hence, they suggest a need for a 57 

'strong project owner' and imply that the project owners, in general, lack the capability to identify and 58 

acquire operational generated knowledge that is critical to the large-scale project performance. The second, 59 

public project institutional context implies, for example, 1) the characteristics of procurement and project 60 

owners focus on the lowest-price tender policy (Ling et al., 2013; Liu et al., 2014). 2) The relations 61 

between project actors that are inclined by market-based interactions and are thus short-term focused 62 

(Dubois and Gadde, 2002; Doloi, 2013; Ling et al., 2013; Manley and Chen, 2017), and the project 63 

delivery method and types of construction contracts (cf. Rahman and Kumaraswamy, 2008), etc.  64 

Given this backdrop, we regard the concept of governance inseparability (Argyres and 65 

Liebeskind, 1999) as a promising starting point for addressing the two key contextual conditions 66 

influencing the inter-organizational collaboration. The fundamental idea of governance inseparability 67 

underlines that the governance choice is actually more particularistic than the current discourse presents. In 68 

other words, by focusing on characteristics of isolated transactions seems insufficient to explain the large-69 

scale project performance. Following Argyres and Liebeskind (1999, p. 49), contractual commitments play 70 

a key role and they should be discussed in context. Hence, the regulatory environment and prior 71 

contractual obligations made by an organization can limit its ability to differentiate or change its 72 

governance mechanisms in the future. Building on this reasoning, and other argumentative discussions 73 

underpinning institutional and transactions cost economics; we proceed to consider the context influence, 74 

in turn. We advance a small and suggestive set of propositions throughout the project lifecycle with which 75 

to seed future theorizing. 76 

This study extended the existing perspectives described above by exploring the inter-77 

organizational interactions and actors’ behavior: 1) in the context of the regulatory environment that 78 

determines such interaction; and 2) sequentially, by discussing actors' behaviors throughout the project 79 

lifecycle. This approach enabled an explanatory power to the evolving changes regarding actors’ 80 
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embeddedness1 and their behavior throughout the project lifecycle. We, therefore, asked the following 81 

guiding question: How does the regulatory environment affect the project actors' behavior and their 82 

governing activities in a large-scale infrastructure project, and how can public project owners deal with 83 

the opportunistic behavior of some of their providers?  84 

Apart from this introduction, the paper consists of four other sections. The next section provides 85 

the theoretical analysis, followed by a section addressing the research design. The subsequent section 86 

discusses the case analysis and findings, and the final section concludes the paper by discussing some of 87 

the managerial implications, study limitations, and suggestions for future research. 88 

 89 

Theoretical Foundation 90 

Large-Scale Infrastructure Projects and Actors’ Behavioral Patterns during the Project Lifecycle 91 

The large-scale infrastructure project lifecycle comprises two important stages: 1) the project 92 

front-end, which includes the project definition, pre-execution activities, and network structuring; and 2) 93 

the implementation, which consists of the execution and operation activities (Morris 2013). These project 94 

stages are dramatically different, since project actors engage in different influential activities, with the 95 

project actors’ flexibility and the project owner’s response capability being crucial (Aaltonen and Kujala 96 

2010; Winch and Leiringer 2016; Chen et al. 2017). Project actors’ operational flexibility emerges from 97 

the contract’s capacity to accommodate changes without breaking under the strain of changing conditions 98 

(Ling and Tran 2012). In this study, we aimed to explain the regulatory environment and project actors’ 99 

behavior in the two distinct stages of the project lifecycle.  100 

Project front-end. 101 

At the project front-end, large-scale projects garner attention from politicians and promoters alike. 102 

They both seek visibility, because a high profile helps them to be re-elected (the “political sublime,” in the 103 

words of Flyvbjerg 2014, p. 9). Due to the political agenda, and the close bond with the election cycle 104 

(which is usually in four-year terms), large-scale projects’ front-ends are characterized by a sense of 105 

urgency (Flyvbjerg 2014; Li, Lu, et al., 2019), which means that at the project-front end, project estimates 106 

                                                 
1 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 107 

economic development with undervalued environmental impact (Flyvbjerg et al. 2003, p. 84). These 108 

issues, and the occurrence of multiple delusions in practice, are facilitated due to negatively-affected 109 

stakeholder groups being “kept in the dark.” Particularly stakeholder groups that are not in a direct 110 

contractual relationship (Flyvbjerg et al. 2003; Aaltonen and Kujala 2010). The project front-end is 111 

inherently uncertain and, when reaching a project “go” decision, fuzzy political influences often create a 112 

“smoke screen”. Issues arise here often because budgets are often based on conceptual estimates for vague 113 

components rather than a detailed specification’s from properly planning and design.2 Therefore, we 114 

proposed the following: 115 

Proposition 1—Project urgency, produced by powerful project promoters at the project front-end 116 

increases uncertainty and fosters a project degradation 117 

Large-scale infrastructure projects involving government sponsors, rely heavily on formal 118 

governance—governance mechanisms such as rules and procedures that are known as “authority” (Caniëls 119 

et al. 2012, p. 114). This institutional regulatory regime has a strong influence on the progress and the 120 

governance of these projects (Chi and Javernick-Will 2011; Zheng et al. 2019), so the role of the 121 

government as both regulator and stakeholder is peculiar. Multiple dyadic relationships are formed, based 122 

on detailed contracts (Williams and Samset 2010; Edkins et al. 2013). In this context, both parties want to 123 

maximize their share of the contract. Under such conditions, a conflict of goals arises between the project 124 

owner, who seeks to minimize the total investment, and the contractor or provider, who aims to 125 

accomplish the task with minimum effort and obtain its share promptly (Floricel and Lampel 1998). 126 

Particularly in a public project context, however, the burden of this conflict tends to fall on the project 127 

owner, who seems to be “sandwiched” (Ning and Ling 2013, 2014). On the one hand, the project owner 128 

has to respect its principal—the government authority—which is driven by a political agenda and by the 129 

media (van den Ende and van Marrewijk 2018). On the other hand are the contractors, which may behave 130 

opportunistically. The project owner therefore has to deal with contingent issues streaming from this 131 

entangled relationship, known as “agency costs” (Floricel and Lampel, 1998). Multiple governance 132 

mechanisms can be used as safeguards against opportunistic behavior (Jap and Ganesan 2000; Caniëls et 133 

                                                 
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 134 

influenced by the institutional environment—the meta-rules—and needs, at the same time, to maintain an 135 

arm's length relationship with contractors to avoid corruption (Ling and Tran 2012; Locatelli et al. 2017).  136 

Existing research has stated that, at this stage, lowest-price bidding, reliance on long-term 137 

prequalification results, ambiguous contracts, and overreliance on subjective judgments invite opportunism 138 

(Doloi 2013; Shi et al. 2018; Le et al. forthcoming). Williamson (1979, p. 234) defined opportunism as 139 

“self-interested seeking with guile.” Opportunism implies calculated efforts to mislead or confuse another 140 

party, based on incomplete or misrepresented information. Various studies have shown the negative impact 141 

of opportunism on inter-organizational relations (Rahman and Kumaraswamy 2008; Ling et al. 2013; Shi 142 

et al. 2018; Zheng et al. 2018), and on the overall performance of projects (Ke et al. 2015; Xue et al. 2017; 143 

Liu et al. 2019; Zheng et al. 2019; Caniëls et al. 2012). Since some contractors know that the owner is 144 

vulnerable, their most effective strategy is not to provide all the necessary resources, so they will engage in 145 

the project with lower resources and commitment, in such a way that time benefits their position. The 146 

problem is not only that the quality of the contract is deficient (i.e., that the documentation is not clear and 147 

detailed), but that it creates further avenues for opportunism in the next stage. Contractual loopholes, such 148 

as errors or ambiguous clauses, may lead to unforeseen rework, involving loss of efficiency, productivity, 149 

and time, as well as possible contractual claims and litigation (Lopez and Love 2012). Thus, contractors 150 

may lower their price to win the contract, expecting lucrative change orders based upon contract loopholes 151 

and subsequent claims to recover their costs (Rahman and Kumaraswamy 2008; Ning and Ling 2013; Shi 152 

et al. 2018; J. Liu et al. 2019). The issue of contract ambiguity or (in)completeness (i.e., legal tolerance 153 

and the latitude for speculation) is instrumental in causing adversarial relationships in complex projects 154 

(Pryke 2005, 2012). Therefore, we proposed the following:  155 

Proposition 2—The greater the contract ambiguity, and the information asymmetry between the project 156 

owner and the contractors, the higher are the chances of opportunistic behavior  157 

Implementation stage. 158 

At the implementation stage, triadic and network relationships develop (Zheng et al. 2019; 159 

Verschoore and Adami 2020). In a public sector project context, these relationships are contractually-160 

bounded and subject to institutional governing rules, which require competitive bidding (Henisz et al. 161 

2012; Zheng et al. 2019). At this point, considering the large-scale project size and scope, the transaction 162 
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volume is high (Williamson 1979). Hence, project owners must always assume some risks of governance 163 

inseparability. That is, the project owner will become constrained over time by the existing arrangements 164 

in place, which to some extent limits their scope and their strategic flexibility (cf. Argyres and Liebeskind, 165 

1999). Nevertheless, recent studies have stated that the repetition and frequency of interaction between the 166 

project actors, and the consequences generated trust, also sustain the network relations (Chen et al., 2017; 167 

Hetemi et al., 2020). Relational capabilities and transaction frequency can be seen as the effect of inter-168 

organizational learning through repeated interactions with contractors. Consequently, it is critical for 169 

owners’ response capability to learn from previous project activities, in order to analyze, process, 170 

understand, and act on the information obtained (cf. Winch and Leiringer 2016). This includes being 171 

selective about contractors and their opportunistic behavior (Shi et al., 2018; Liu et al., 2019). 172 

Nevertheless, public project owners are generally passive throughout the project lifecycle: they 173 

fail to learn and achieve trusting cooperation with the contractors. Mainly because they rely heavily on 174 

external consultants and lack both contracting and relational capabilities (Winch and Leiringer 2016; Aerts 175 

et al. 2017). We link this lacking capability to the project owner’s response capacity, which concerns the 176 

adaptive management of expectations in the context of unexpected, i.e., high uncertainty. As indicated 177 

earlier, during implementation, there is often much that is unexpected. Thus, being active is about the 178 

project owner’s dispositions that shape their response capacity for learning, adapting, and acting 179 

accordingly. An active owner, demonstrates the capabilities to interact effectively with the contractors or 180 

providers, and is able to select and effectively use both formal contractual and trust-based governing 181 

mechanisms (Caldwell et al. 2009; Winch and Leiringer 2016; Zheng et al. 2018). In short, an active 182 

owner goes beyond traditional contract administration and established transactions. It addresses 183 

operational issues in-depth, i.e., relations and contractor’s behavior with a greater sense of operational 184 

intent to avoid opportunism on the part of some contractors. Given that large-scale projects extend over 185 

decades, project owners based on the other parties’ performance — such as contractors or suppliers’—186 

during their earlier phases in projects, can learn and process to analyse and act on the knowledge obtained 187 

in-site. So, we proposed:  188 

Proposition 3—The greater the degree of passivity of the owner, the greater the missed opportunity for 189 

learning and the generation of trust, reducing value for money, and the greater the 190 

missed opportunity to punish opportunistic behavior of the contractor. 191 
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As Williamson (1996, p. 9) indicates, TCE concedes that comprehensive contracting is not a 192 

feasible option (because of bounded rationality). Yet it maintains that many economic agents have the 193 

capacities both to learn and to look ahead, perceive hazards, and factor these back into the contractual 194 

relation, thereafter to devise responsive institutions. Argyres and Liebeskind, (1999, p. 54) adopted this 195 

view. They affirmed that it presents healthy tensions for the management, but that these tensions resolve 196 

more in favor of bounded rationality than in favor of foresight. In this view, in large-scale projects 197 

anticipating future hazards and opportunities seems almost impossible (Lenfle and Loch, 2010). Given the 198 

above, active owner activities must take place during project implementation. In this stage, properly 199 

staffed owner’s teams are important (Merrow 2011; Winch and Leiringer 2016). Besides, when the project 200 

proceeds to the implementation stage, some manipulation of the contractual loopholes becomes 201 

increasingly visible. The above implies that strategic misinterpretation may occur many times throughout 202 

the project lifecycle and that some contractors’ opportunism and the owner’s passive role are integral to it 203 

(Winch 2013). In other words, the escalation dynamics are likely in this process. This issue is exacerbated 204 

since large-scale projects require financial resources (within) at all stages (Guo et al. 2014), often to meet 205 

internal performance targets. We assume here that the decisions for financial resources are made in at least 206 

a bounded rational way and are not merely the result of random processes. However, when circumstances 207 

change in the process, the ‘strategic misinterpretation’ that precede these decisions may restrict the project 208 

owner’s response capacity. We therefore proposed:  209 

Proposition 4—A deliberate strategic misrepresentation of forecasting outcomes enables the occurrence of 210 

multiple “delusions”. 211 

 212 

Research Design and Methods 213 

In order to gain an in-depth understanding of the governing process and actors’ strategies and 214 

behavioral patterns during the project lifecycle, we selected a longitudinal case study design (Yin 2013) in 215 

order to analyze a multi-actor project: the Madrid–Barcelona HSL in Spain. We used the case of the HSL 216 

project to enhance our understanding of the developed theoretical propositions. The case study method was 217 

chosen for two main reasons: (1) it offered the opportunity to investigate processes in-depth and was 218 

widely accepted as suitable for gaining an understanding of a multidimensional phenomenon (Eisenhardt 219 

and Graebner 2007; Yin 2013); and (2) it afforded multiple sources of evidence such as, for example, 220 
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direct observations, interviews, and document analysis, to improve the overall quality of the analysis and 221 

enable corroboration (Yin 2013). Our research strategy comprised both qualitative and quantitative 222 

approaches (Morgan 1998), aimed at different elements of the HSL project, including the institutional 223 

regulatory environment, public procurement legal implications, and the interplay of actors’ in the context; 224 

hence, it involved an exploratory case relying on theoretical elaboration (Ketokivi and Choi 2014).  225 

Case Description  226 

The case study provided many examples of changing behavior, driven both by organizational 227 

politics and by adaption to project contextual changes. The major construction work of the project lasted 228 

for two decades (1990–2008); however, due to problems with contracts, and suspensions during 2009–229 

2017, the project’s network organization continuously rearranged the project’s design and plans, redefining 230 

its scope. The HSL project ran from the early 1990s to 2009, and was ambitiously planned and designed to 231 

reach speeds of 350 km/h (≈ 220 mph). It was intended to connect the Spanish capital of Madrid with the 232 

city of Barcelona (649 miles/1,045 kilometers distance) in order to substantially replace the existing air 233 

traffic route (Report 2012). The project definition started in the mid-1980s and, on December 8, 1988, the 234 

Spanish Council of Ministers granted approval for the project. The project was co-funded by the EU and 235 

the Spanish government and was considered to be a crucial and prestigious project, since it connected 236 

Spain to the European high-speed rail network for competitive freight transportation, via the French 237 

border, from Barcelona. As the owner responsible for the management of the infrastructure, Adif divided 238 

the project work into three major sections (construction phases). The first section was Madrid–Lleida (443 239 

kilometers), initiated in 1993–1995 and completed on October 11, 2003; the second section was Lleida–240 

Tarragona (108 kilometers), which was completed in December 2006; and the third section was 241 

Tarragona–Barcelona (98 kilometers), which was completed in February 2008.  242 

For its construction, 2,095 main contracts were awarded for €6.82 billion, with a total amount of 243 

tender for €7.55 billion, 38 complementary works contracts for an amount of €171 million and 9 244 

emergency works for €239 million and whose final cost amounted to a a little under €9.00 billion, which 245 

originates an average price of €14.4 million per kilometer, with a 31.4% deviation from the initially 246 

planned prices, due to contract modifications, complementary and emergency works, price reviews and 247 

additional settlements (Report, 2013).  248 
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Data Collection 249 

Data was collected over roughly 20 years, drawn from the contracting database (exported from the 250 

owner’s ERP), semi-structured interviews, participant observations, and secondary data sources (e.g., audit 251 

reports). The qualitative approach involved data collection during two periods, under the supervision of the 252 

third author, which allowed for a longitudinal view of the project over the entire lifecycle. We summarize 253 

the research data in Table 1. The process steps described here were more iterative than linear in character, 254 

and the main baseline moved sequentially, but there were often interactive steps. 255 

[INSERT TABLE 1 ABOUT HERE] 256 

The quantitative approach, first involving the use of social network analysis (SNA), measured the 257 

structural properties of the multiple contract packages of the HSL project, tracking change patterns and 258 

different contract flows. Second, we used a Bayesian approach to exploit the quantitative data and address 259 

areas of uncertainty stemming from actors’ behavior in the project setting. Its application enabled the 260 

owner's response capacity to be assessed vis-à-vis the selected provider. We will return to this point and 261 

explain the measurement in greater detail in the following section. 262 

The data involved, for example, information about the tendered amount, the awarded amount, 263 

modifications to time and financial information, delivery dates, initial estimated duration, date contracted, 264 

contract winner, etc. Data formatting was necessary, so the data was imported into an SQL platform, which 265 

enabled querying and checking of the contractual flow, identification of relations from the beginning of the 266 

study, and their evolution during the project implementation. The dataset supporting the quantitative 267 

analysis covered more than 5,000 contracts relating to over 4,000 sub-segments of the HSL. It is worth 268 

noting that a single contract could apply to many sub-segments. The typology for those contracts covered 269 

eight different topics in different phases, from design to construction and maintenance. When considering 270 

the whole portfolio, the timespan extended from September 1996 until December 2016 and involved more 271 

than 1,700 different contractors. Information regarding the awarded delivery dates and budget was also 272 

provided at the contract level, in such a way that deviations in both schedule and cost could be analyzed by 273 

contract level, time period, segment, or contractor (see Fig. 1).  274 

[INSERT FIGURE 1 ABOUT HERE] 275 

Additional evidence, such as formal time-based progress reports and named certifications of work 276 

performed, were also available. These certifications involved more than 80,000 references from seven 277 
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different classes, covering the regular and final certifications, but also non-regular ones. An additional set 278 

of incidents was recorded and analyzed, covering more than 30,000 issues relating to the different 279 

contracts. 81.7% of the total project costs originated from 666 works implementation (construction) 280 

contracts that had been awarded for an amount of €5.40 billion, with an initial saving of 10% on the bid 281 

price. However, as a consequence of the modifications of the contracts, the formalization of 34 contracts 282 

for complementary works and 9 emergency works, the price reviews and the additional settlements, the 283 

total cost of execution of the works amounted to €7.32 billion, 35.5% higher than the award price of the 284 

original contracts. In addition, 555 files for extensions and term extensions were processed, for an average 285 

period of 4.5 months per file. Table 2 shows the number and number of contracts and incidents in the 286 

implementation (construction) of the works.  287 

[INSERT TABLE 2 ABOUT HERE] 288 

Figure 2 shows the number of contracts awarded per contractor, and their type. 33% of the 289 

contracts were for execution of works, 30% for technical assistance, 13% for supply contracts, 3% for 290 

services, 16% corresponded to agreements and spending files and the remaining 5% were minor contracts. 291 

As can be seen in Fig. 2, repeated collaboration exists, as the same organization plays different roles in the 292 

HSL project, e.g., as a contractor, and at times as a supplier of specific elements of the project. Besides, 293 

Fig. 2 partly illustrates that the construction of infrastructure involved a large network of contractors and 294 

suppliers. However, more than 74% were awarded to approximately 10 contractors — if we consider the 295 

consortiums UTE [in Spanish: Union Temporal de Empresas] among these 10 organizations. That is, the 296 

10 UTEs were present in almost seven out of every ten euros’ worth of work contracted.  297 

[INSERT FIGURE 2 ABOUT HERE] 298 

The available dataset provided fine-grained information, enabled a detailed analysis, and was 299 

useful for comparing and contrasting the qualitative evidence (Pryke 2012). The overall collected data was 300 

organized according to themes (e.g., the institutional environment, public procurement law, structural and 301 

relational coordination, contracting information, etc.). These themes were further analyzed to identify 302 

patterns of activities during the project lifecycle. The rich data and the project lifecycle view, we argue, 303 

effectively served and complemented our analysis.  304 
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Case Analysis  305 

Relational structure of the HSL project.  306 

To identify the actors’ behavior patterns and their influence within the HSL project it is worth 307 

analyzing the centralization of meaning for the whole network. Hence, the focus is on what Pryke (2012, p. 308 

91) referred to as the degree of point centrality. Actors’ centrality refers to the node that describes an 309 

actor’s importance in the network. Centralization, in general, relates not to the relative prominence of the 310 

points, but to the overall compactness or integration of the network, as reflected in its shape—an 311 

eigenvector. Thus, following Pryke (2017, p. 18), the actor’s prominence or centrality is indicated by the 312 

size of the node, so “nodes which are large relative to other nodes indicate prominence.” The measurement 313 

of the degree of points’ centrality is based on the analysis of contractual relationships and information 314 

exchange in the network. It has been argued that the centrality value reflects both authority and power in 315 

the network (Wasserman and Faust 1994; Verschoore and Adami 2020); however, high centrality in a 316 

contractual project network is no guarantee of control over events or the activities of other actors in the 317 

setting (Pryke 2012, 2017). Pryke (2012) suggested that the extent to which centrality affects the degree of 318 

control and authority in the network is contingent on the structure of the whole network, primarily on the 319 

extent to which the central actor can influence groups and the network as a whole. Thus, centrality relating 320 

to actors’ prominence needed to be considered for the main actors; particularly, the effects on these actors’ 321 

behavior, which was influenced by the procurement strategies and the institutional environment. 322 

Consequently, we highlighted the prominence of the project owner (Adif) in the contractual and 323 

information exchange network of the project. In the analysis that follows, basic and relevant formulae, 324 

relating to each SNA key concept, were instructive and useful (see Wasserman and Faust 1994; Pryke 325 

2012).  326 

 [INSERT FIGURE 3 ABOUT HERE] 327 

Figure 3 shows the HSL projects contractual flows, when a construction segment is considered. It 328 

outlines the contract-by-contract relations of the owner and the direct/indirect relations with contractors 329 

and other suppliers based on the lump sum contract type. Such relations underlined the coordination 330 

structure of the HSL project as a result of competitive procurement logic and a dyadic mind-set (cf. 331 

Verschoore and Adami 2020); however, Figure 3 also shows some relational structures. Since we tracked 332 

these relationships through the contractual database, the interfaces within the UTE packages were the 333 
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responsibility of the contractor consortia and unknown to the public sector owner. Considering that this 334 

data referred to the implementation stage, it was expected that greater cohesion would be achieved at this 335 

stage (Steen et al. 2018; Verschoore and Adami 2020). In the following, Figure 4 shows the HSL project 336 

information flow.  337 

[INSERT FIGURE 4 ABOUT HERE] 338 

As can be compared (see Fig. 3, and 4), the contract conditions did not reflect the information 339 

flow patterns, or, consequently, an actor’s centrality; hence, the point or degree of centrality was relatively 340 

high since Adif had a relatively large number of primary connections. The differences in an actor’s 341 

centrality across the relational structure of the contractual network and the information flow highlighted 342 

what might be referred to as a ‘lack of correspondence in forms of governance within the inter-343 

organizational network’ Pryke (2012, p. 93). The figures above show that the HSL project was relatively 344 

well connected, considering the high level of contractual compactness, mainly because of Adif’s high 345 

degree of centrality; however, even though Adif was connected with other actors by the shortest possible 346 

routes, few actors were connected to an actor other than Adif. More numerous contractual links, therefore, 347 

provided more opportunity for contractual disputes (cf. Pryke 2012). Collaborative procurement, by 348 

contrast, has fewer contractual links, since it focuses on a relatively small number of influential actors 349 

(Pryke 2012; Verschoore and Adami 2020).  350 

 Having considered the compactness of the HSL network, we directed our attention to the 351 

centrality, which showed that the network was rather owner-centric, with an eigenvector value of 0.828. 352 

Considering the project owner’s centrality, a value greater than 0.50 was unsurprising, reflecting the 353 

classic “star” structure of contractual relationships see Table 3 (cf. Pryke 2012). The high centrality, we 354 

argue, was closely related to the fact that the Adif organization managed the project and was considered to 355 

be the future operator of the HSL. In addition, Adif entered into direct contracts with specialist suppliers 356 

and all-important providers with key roles in the project; thus, Adif was influenced by the need for 357 

unambiguous contractual relationships, which led to the almost exclusive use of dyadic contractual 358 

relationships. Anecdotal evidence gathered during the interviews indicates that Adif was under-staffed and 359 

lacked monitoring capabilities “in the field,” so Adif experienced a large number of variations under the 360 

terms of the contract.  361 



 

 

13 

The above shows that the project owner (Adif) adhered to a traditional hierarchy of contractual 362 

conditions, which was reflected in its contractual centrality. According to Pryke (2012, p. 75), 363 

“comparison of the centrality values in contractual, incentive and information exchange networks, for a 364 

given actor, provide a measure of the maturity of a particular actor role within a procurement approach.” 365 

Consequently, it would have been wrong to conclude that a high level of centrality within a classic star 366 

network is effective for monitoring and information processing.  367 

The network had to be critically analyzed in terms of incoming and outgoing information or 368 

payments (Pryke 2012). It was useful, at this point, to turn our attention to the in-degree/out-degree data 369 

relating to the project owner. In-degree refers to the number of connections where information is incoming 370 

(i.e., the changes reported by the contractors and third parties) and out-degree refers to the opposite. An 371 

examination of this data helped in understanding whether the information was weighted toward the receipt 372 

of information relating to variations by the (sub) contractor. Particularly, it was helpful in understanding 373 

whether the role of the project owner remained central during the information flow: whether Adif was 374 

involved in the dissemination of information or the receipt of information relating to variations by the 375 

(sub) contractors. The high amount of in-degree information (see Table 3) showed that the financial 376 

control function reflected change orders and modifications made by the (sub) contractors, implying Adif’s 377 

negligible involvement. The level of knowledge dissemination by both Adif and the contractors was less 378 

impressive our qualitative data suggested. We noted that the HSL project was largely effective, but with 379 

limited scope, contract management, control data gathering networks, and ineffective dissemination 380 

networks. This was a major factor in the HSL project being delivered late and over budget (i.e., it 381 

overspent on subcontracting).  382 

In summary, the use of traditional procurement, and project owners’ lack of reliance on long-term 383 

relationships and supply chain management, led to significant incidents, characterized by a high level of 384 

reporting (see Table 3, the in-degree information). In turn, the situation was exacerbated by the owner’s 385 

limited degree of monitoring capacity. Therefore, the approach to procurement and the management of 386 

project implementation had an influence on the project actors’ behavior and their potential opportunism. 387 

The approach adopted by the owner, when considering the large amount of in-degree data, consequently 388 

led to a project owner with low prominence and passive behavior. In other words, the very low profile of 389 
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owner’s communication networks, coupled with the high number of in-degree incidents reported—the 390 

modifications—indicated that the project owner lacked effective monitoring of the project.  391 

[INSERT TABLE 3 ABOUT HERE] 392 

We discuss the empirical findings for conditions where the network analysis require much in-depth 393 

explication in connection with each reported interaction during the HSL project lifecycle. 394 

A relational approach for project owners to proactively adapt and select contracting parties 395 

based on their behavior.  396 

By exploiting the contract database, it was possible to devise a quantitative rule indicating 397 

substantial deviations during the first third of the contract period. The rule stipulated that, when one 398 

contract had more than three incidents (meaning claims for modifications, requests for cost adjustments, 399 

etc.) during the first third of its duration, it qualified as a significant cost overrun (> 17%). Accordingly, 400 

the larger the number of incidents (during this period, but also cumulatively), the higher the potential for 401 

escalation of costs and time. The confidence in this rule was over 83% (see Table 4). Considering that this 402 

rule applied to the HSL project case over time, it implied that the project owner lacked effective control 403 

measures and actions; thus, its behavior was passive. 404 

[INSERT TABLE 4 ABOUT HERE] 405 

The figures show, for the same type of contract, a systematic cost escalation bias over time, 406 

independent of the contractor involved (see Table 4). As indicated earlier, this was an indicator that no 407 

effective measures had been implemented during the contract implementation to deal with them, apart 408 

from the already established formal governing rules. Figure 5 illustrates the contractual behavioral 409 

patterns, where it becomes clear that no significant reduction in project over-costs is found along the 410 

program time when considering different contractors. The above again demonstrates a lack of response 411 

capability on behalf of the owner. 412 

[INSERT FIGURE 5 ABOUT HERE] 413 

We then turned to developing the means for improving the project owner's response capacity. This 414 

implied adaptation, via small step changes, in the owner’s behavior relating to cohesion and flexibility, 415 

broadly influencing the long-term development of these complex projects. The Bayesian analysis provided 416 

this means (i.e., a comparison between the participants in the project network during the bidding process 417 

and their behavior’s influence on the contract implementation). By exploiting such elements of knowledge, 418 
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the factors abstracted from, and identified in, in-network participants’ resulting relations can be 419 

determined. To this end, cumulative experience from past contracts is crucial for an owner's response 420 

capacity. Bayesian inference, within theories of choice, is closely related to subjective probability; often 421 

called Bayesian probability (Zhang 2011). Bayesian inference is widely used in a range of disciplines (e.g., 422 

in the defense field [Williams et al. 2009, p. 347] and the construction field [Hwang 2016]), and its use in 423 

the project management discipline is computationally favorable (Han et al. 2008; Kim 2015). In the 424 

following equation (1) we distinguish Bayes’ theorem, which can be written as P() a prior distribution of 425 

a set of parameters ; P(D | ) is the conditional probability that a particular outcome D would be 426 

observed, given ; P(D) is the marginal distribution of the outcome D; and P( | D) is the posterior 427 

distribution of  given D:  428 

P(| D) = P(D |) * P() / P(D) (1) 429 

As established previously, the main underlying logic was that the owner’s response capacity 430 

would be contingent on the behavior of the provider to which the contract had been awarded. The 431 

additional element of knowledge was understood in terms of costs/benefits, and the main variations would 432 

be due to delays in outcome delivery and cost overruns if we accepted no infringement of the scope. The 433 

posterior distribution reflected both the information known a priori (i.e., included in the prior distribution) 434 

and the objective information contained in the likelihood function. It centered on a point that represented a 435 

compromise between the preliminary information and the data. The project owner’s understanding and 436 

response capacity could be improved as the sample size increases (Box and Tiao 2011). 437 

The above was a first-order hypothesis; when a second order (i.e., more refined estimation) 438 

approach had been established, delving into the incremental evaluation of the outcome when an earned 439 

value management system was used became possible (see also Kim 2016). To manage the numerical 440 

solution of these problems, a Gibbs sampler with the Markov chain Monte Carlo (MCMC) technique was 441 

employed (Smith and Roberts 1993). For a simple approach, the Metropolis algorithm was selected (cf. 442 

Altekar et al. 2004), the application of which enables the checking of the value creation after selecting the 443 

bid winner—the provider. The major point to analyze was that different contractors behave in different 444 

ways regarding risk and proactivity, as can be seen in Figure 6, which shows posteriori estimated density 445 

of probability for cost variations from two different contractors for the same type of contract (civil work 446 

contracts). 447 
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[INSERT FIGURE 6 ABOUT HERE] 448 

According to Figure 6, and using the RStan tool (Stan Development Team 2018), we derived the 449 

potential cost overrun and delay forecasting for the next construction/civil engineering work contract in the 450 

HSL project, depending on the selected contractor (see Table 5). 451 

[INSERT TABLE 5 ABOUT HERE] 452 

The means introduced here provide some tools for active owner behavior, which can contribute to 453 

reducing the issues found.  454 

 455 

Discussion of Findings 456 

Project front-end stage: Definition and Investment preparation phase (1993-1999) 457 

On December 9, 1987, the Spanish Council of Ministers decided that the new infrastructure 458 

should be built using high-speed parameters and with the gauge that predominated in other European 459 

countries, i.e., 1,435 mm. Thus, high-speed trains began to be developed in Spain, first the Madrid–Seville 460 

HSL (471 km), which went into operation in April 1992, and then the Madrid–Barcelona HSL.  461 

The institutional environment and legal boundaries orchestrating project actor’s interaction in 462 

the HSL project setting: The rail and transportation industry, has been progressively relying on the 463 

contractual relationship. Thus, the institutional environment and the regulatory regime warranted a closer 464 

examination of how it influences the HSL project governing processes. Within the HSL project, the 465 

importance of the regulatory environment was underlined at every stage. Particularly at the project front-466 

end, and the idea was to engage local (sub) contractors in the project. In Spain, the formal authorization for 467 

project investment preparation is given by the Ministry of Infrastructure Development, which instructs the 468 

Sub-directorate of Railway Planning to prepare an informative study, i.e., a detailed planning document. 469 

This formal letter of approval of the formal order for GIF (former Adif) was issued at its meeting of May 470 

23, 1997, initiating the start of the construction of the line, including the search for funds to finance the 471 

new HSL. However, a detailed planning design had to be completed and approved, so that Adif can start 472 

the HSL project (Internal document; Project report, 2002). But Adif lacked authority since the design - the 473 

formal order was a strategic input from the sub-directorate of railway planning. To complicate further 474 

matters, the formulation of Environmental impact was delayed, and only fleetingly referred to in the 475 

project initiation (see also Report, 2003). The PM at Adif reflected the implications: 'There is no time to 476 
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carry out a feasibility study properly or to evaluate infrastructure needs. There is no time to lose because 477 

the elections are in four years.' (Interview with former HSL PM, December 1997). Regarding this 478 

situation, the Adif Head of Infrastructure Projects: drew particular attention to the project urgency:  479 

 “When the project design was handed to ADIF for further development and delivery, we stepped 480 

in: ‘the train’ was running in full speed and there was no way it could be stopped.” 481 

The regulatory environment influenced the tendering process greatly. The HSL project tendering 482 

was divided into three parts, closely guided by the management of contracts and the public procurement 483 

law [in Spanish: Ley del Contratos del Sector Publico]. As indicated earlier, following the rail industry 484 

guides, Adif procured different contract packages within the HSL project comprising tracks and civil work, 485 

signal systems, installations, energy systems. These types of work are inherently different, i.e., they 486 

required diverse competencies and resources. Consequently, Adif has procured the five types of work by 487 

contracting different contractors.  488 

The public procurement law shaped the HSL management governing choices by reinforcing work 489 

divisions: procuring design consultants and implementation separately. Following the European tendering 490 

statutes and regulations for the sector (Dir.2004/18EC), the lion’s share of the contract packages in the 491 

HSL project, over 75%, were tendered through prequalification. The procurement occurred at different 492 

points in time, considering that the line segmented in three major phases, and the project involved multiple 493 

contract packages. Design-Bid-Build (DBB) was mainly used, and Design-Build (DB) was used only for 494 

constructing heavy civil infrastructures, such as tunnels and bridges. Within DBB contracts, the contractors 495 

were not involved in the design and specification of the work, but the contractors could suggest alternative 496 

solutions posterior. That is, Adif discussed the solutions with the contractors. When they were technically 497 

equal and economically complementary to the settlement proposed in tendering documents, then Adif 498 

management advanced that solution.  499 

Project urgency: the HSL project –become schedule-driven at the front-end, on catching on the 500 

decisions based on the electoral system, in our case study, elections based on four-year orders. Adif 501 

Quality Controller draws the attention on proponents and politicians influence:  502 

“The Politicians, they want the work for tomorrow, and they rush to tell the people that the line 503 

will be ready in two years. A politician once told that the line would be open for service in 2003, 504 

but as you know, it only did in 2009.”     505 
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In the same vein, The Quality Controller of ADIF during the interview highlighted: 506 

“Trying to do things faster, means exactly the opposite. I don’t know…, I guess, it is just that due 507 

to political pressure, the management initiates the tenders too soon.” 508 

In this context, the outcome is a failure of the HSL project. Other actions by the project’s 509 

proponents included advertising the project as being environmentally friendly, but there were situations in 510 

which cost/benefit analysis and their influence were brushed aside. These actions illustrate behavior that 511 

has long been recognized in organizational studies (Cohen et al., 1972). Meaning for the project proposal 512 

to pass the selection process, it must be overly optimistic, and the cost-benefit analysis not fully 513 

considered. A project team member described this behavior during an interview:  514 

‘It is the higher pressure we have—the schedule—due to political influence: they want to start the 515 

project. For them (the politicians and proponents involved), it is important to start the project, but 516 

not necessarily to get it done. At least, this is the Spanish way.’ (Transcript of the notes collected 517 

by one of the researchers during a research-related meeting with GIF management, April 1998) 518 

The contract incompleteness – the latitude for speculation in the contract: The public procurement 519 

law advanced the lowest bidder winning. The HSL project was predominantly contractually oriented. In 520 

addition, the HSL project contract network had one isolated section—the in-house design team—which 521 

was part of the Ministry of Development, constituted a public authority, and therefore could not form a 522 

separate contract, see Fig. 3. This isolated actor’s activities placed significant pressure on the project 523 

owner, leaving a gap in knowledge, and latitude for speculation, in the HSL network. It is noteworthy that 524 

the project owner and the design department of the Ministry of Development, at some point during the 525 

project, shared the same workspace and resided within a short walking distance of each other, but far from 526 

the construction site. The implications of this for knowledge sharing and the mechanisms adopted were 527 

reported by Hetemi et al. (2020). Conclusively, the project owner’s role in communication patterns did not 528 

correspond with its central contract network position (i.e., Adif’s management took a completely hands-off 529 

approach). The interviews with the project owner’s management showed that the implementation of the 530 

project design changes was a source of delay and that many change orders led to cost overruns. 531 

Adif focused on competitive tendering and selected the providers based on the lowest bid/ price. 532 

Besides, due to the public tendering law, there were no long-term collaborative arrangements, i.e., 533 

procurement was based on a contract-by-contract relationship. Nevertheless, the process is much more 534 



 

 

19 

complicated because the prequalification tackled on provider's justification of capabilities, which were 535 

based on previous work experience, project size, and productivity. Besides, the regulations required that 536 

there be multi-prime contracts and that the contracts be a lump sum, fixed price arrangements. That is, 537 

competitive tenders for both building works, and specialist packages were invited on an individual, lump-538 

sum basis from the list of pre-qualified contractors (maintained by the project owner). The bids were 539 

evaluated primarily on cost grounds. The project owner list sometimes restricted the competence among 540 

potential contractors – the pool of qualified contractors was smaller. The cost criterion scores were adopted 541 

as indicators, thus, ranking the proposals closer to the average of the total acceptable bidding proposals, 542 

which was based on Adif estimations. Given the often-limited number of bidders as well as the regularity 543 

of the tendering providers, contractor strategizing was possible. In the case of Adif in general and in the 544 

HSL project context, however, there was a requirement stipulating that change orders for all transactions 545 

over the specific amount, 10 % need Adif's approval. The 10% legal tolerance created ambiguity and did 546 

not make the monitoring of the work impracticable only, but wide open for opportunistic abuse. Hence, we 547 

observed that there was neither a political will to examine the likely opportunistic behavior, nor sufficient 548 

resources at Adif to exploit these opportunities. 549 

 550 
Project implementation stage (2001-2016) 551 

From January 2001 to the entry into operation of the HSL Madrid-Barcelona, 356 main 552 

construction work contracts were awarded for €2.03 billion, with a drop of 9.2% on the price Bidding. 553 

Adif engaged in contract-per-contract relations with tier-one contractors. The project cost depends on 554 

meeting the schedule, while in the words of Merrow (2011, p. 309), being “rushed on the back-end leads to 555 

quality problems” as well.  The Project Manager, on behalf of Contractor C, highlighted the following 556 

during the interview:  557 

‘We were awarded the catenary contract, in the first segment Madrid- Lleida in 2006. This was a 558 

completely ridiculous situation. It happens to know I can’t work because the platform is not done; 559 

this, as the installation of the overhead wires are made following other special works, e.g., 560 

platform. We lost money, equipment, and other machines were blocked in the field. Due to our 561 

long cooperation, we did not consider legal actions!’ 562 
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Once the permission to start the implementation work was received, construction works were 563 

initiated. Yet, the start of the works was delayed in 30% of the contracts, the average delay of the start of 564 

the works being 7 months from the signing of the contract (Report, 2017). Although in many cases, as in 565 

the execution contract of " works on the platform construction project for the Madrid-Zaragoza-Barcelona 566 

high-speed line. Section: “Martorell-Río Llobregat,” the delay was 30 months. These delays were due, 567 

fundamentally, to the fact that the bidding for the works contracts began without having begun the 568 

procedures of forced expropriation of the affected lands, giving rise to the suspension of the start of the 569 

works (Report, 2013).  570 

Below is a detailed explanation of the event of incidents in some cases, which factor 65% of the 571 

cost of the sample analyzed, and which are considered especially relevant. For instance, within the section: 572 

“Tramo Hospitalet – La Torrasa” (Internal document, 31/04). Throughout the life of this contract, eleven 573 

extensions were authorized for the execution of the works, which meant a total increase of 38.5 months, 574 

192.5%, compared to the initially agreed term. In the reasons for these extensions, reference was made to 575 

the incidents that occurred during the execution. In June 2006, the contractor presented a first proposal to 576 

modify the contract, which was justified by technical issues, and that implied significant modifications 577 

with respect to the awarded project with high technical and economic repercussions, raising the contract 578 

price by €20.47 million (19%) and the execution period in 4 months. Adif management authorized the 579 

drafting of the modified project. However, this project was not approved due to a series of events that are 580 

described in the following paragraphs of this and culminated in the presentation in April 2008 of a second 581 

proposal for the modification of the original project for the amount of €17.19 million and an execution 582 

period of 4 months, whose file was approved on April 20, 2009.  583 

Similarly within section: “Olredola-Avinioynet del Penedes.” The contract was awarded on July 5, 584 

2002 with a drop of 21.4%, for a price of €37.46 million and a term of execution of 22 months, with a 585 

reduction of 9% of the expected term. The incidents that arose during the execution of the contract (four 586 

extensions, a modification that also extended the term by another 4.5 months, three price revisions and two 587 

additional settlements plus a complementary works contract) raised the cost of the works initially foreseen 588 

in the main contract by 68.4%, and the execution period at 138.6% more than the initial term. 589 

Numerous modifications have been detected in multiple contracts, and section projects that did not 590 

meet the requirements of article 101 of the public procurement law (Report, 2013, 2017). The above are 591 
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few illustrations from main contracts. Article 101 mandates, in order to exercise the justification 592 

prerogative, the existence of new needs or unforeseen causes that must be duly justified in the file that 593 

motivates the modification. But, on some occasions, questions that responded to defects in the projects due 594 

to indefiniteness or omissions were classified as new needs or unforeseen causes. On other occasions, the 595 

modifications of the contracts were motivated by a faulty execution in construction, (by way of an example 596 

is expressly stated in the one of the internal reports justifying the extension of the service contract of the 597 

infrastructure of the HSL project). 598 

Being under the regulatory regime, Adif relied on formal governing mechanisms involving site 599 

control that required expertise in constant monitoring. Yet, Adif was often understaffed, one of the project 600 

team members highlighted this during the interview:  601 

‘I lack support and human resources to carry out my work with colleagues. We have only three 602 

engineers, and it is difficult to cover the whole project—it’s actually ridiculous! It’s  impossible 603 

to cover the work. I had to cope with five contracts at once, and we needed, like, five or six people 604 

to take care of the workload in the field.’ (Interview with the Quality controller at ADIF, April 2017) 605 

The passive project owner: Adif did little in building relationships with the providers. It was 606 

worse with respects to learning from provider’s behavior patterns – the learning processes where not 607 

adequately put in place. The initial database they set in place contained a lot of information but was 608 

ineffective. The accountant manager who maintained and updated this database/folder at Adif reflected of 609 

its impractical state:  610 

“The idea is to capture the changes in the scope of work, and track and address them properly in 611 

the next line segment. [But] after multiple entries it became messy and it is difficult to update it 612 

accordingly as it is not system-based. It relies on manual updates and has no automatic coverage 613 

reflecting the actual certificate of changes when they occur on site.” (Transcript of a research-614 

related meeting with Adif management, November 2017.) 615 

Moreover, Adif lacked integration and a smooth flow of communication. In the words of Merrow 616 

(2011, p. 162), “when companies do not cooperate internally, they become incoherent and they become 617 

easy prey for opportunistic outsiders.” We found relationships between the contract type and the 618 

contractor’s/provider’s behavior. To this end, different contract types and diverse providers affect the 619 
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contract differently through more contract changes or variation orders, including several unforced owner-620 

proposed project changes (see project owners in degree, Table 3).  621 

Multiple ‘delusions’: The project urgency together with the contract ambiguity set the scene 622 

for negotiated decisions, which included project choices in the form of negotiated agreements. These 623 

choices sometimes undermined project efficiency. Some project members blamed the contractors:  624 

‘There are also changes when the design is not done properly. When this happens, contractors and 625 

suppliers try to make money. In that respect, they are opportunistic if they have the chance. I 626 

believe it is a problem because, when you have a problem, and you change the approach from the 627 

one agreed, you have to ‘negotiate’ the changes and, foremost, agree on the pricing. When we are 628 

over schedule, we usually end up agreeing.’ (Transcript of the notes collected by one of the 629 

researchers during a research related-meeting) 630 

In such conditions, the governing process was dominated by negotiations and compromises. 631 

Besides, some contractors often influenced the decisions by detecting problems and deciding 632 

solutions for the project. During the interview, the contractor expressed the following: 633 

‘In my view.… I’ve seen cases where construction companies go and speak with the local 634 

administration with responsibility for that region and ask for changes based on the regulatory 635 

territory; so, when changes occur, it is because of the construction organization’s maneuvers.’ 636 

(Interview with the Engineer at Organization C, June 2017) 637 

The findings above outlined through the project lifecycle corroborated our theoretical analysis 638 

and propositions in sequence as well as extended our detailed case analysis with an in-depth case 639 

background.  640 

 641 

Conclusions 642 

Large-scale infrastructure projects, as temporally-limited and goal-oriented contexts, are 643 

characterized by two focal stages: 1) the project front-end and 2) project implementation, offering a unique 644 

setting for the study of inter-organizational relations and actors' behavioral patterns. Each lifecycle stage is 645 

delineated by distinctive constituents that affect both the governing activities and the project actors’ 646 

behavior and strategizing (Hetemi et al., 2020). However, although the existing literature has recently 647 
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sought knowledge of inter-organizational relations and governance issues in large-scale infrastructure 648 

projects, the researchers developed static, non-time-related propositional statements instead of dynamic, 649 

time-dependent ones. The static propositions failed to explain thee development of project actors' 650 

behavioral patterns during the project lifecycle. In addition, the existing literature, for the most part, has 651 

provided a first-order view of dyadic project owner–contractor relationships, seeking to explain the effects 652 

of interpersonal relations and behavioral attributes for the potential governing activities and actors' 653 

behavior. By employing a project lifecycle perspective, and examining the actor's interdependencies from 654 

a network analysis perspective, this paper contributes a viewpoint that has largely been missing from the 655 

existing literature (cf. Söderlund 2011).  656 

The case revealed strong concerns from responsible people at the front-end stages of projects. 657 

According to our informants, the priority at the front-end stage was to give impressions of progress. By 658 

promoting the efficient and quick public bidding process, to perform in front of the citizens. We observed 659 

was strongly linked to the electoral cycles, introducing urgency in the project. To this end, Fig. 5 shows a 660 

piece of clear evidence for general election calls. Besides, semi-structured interviews confirm such 661 

behavior notably. Whereas the existing literature has stressed the importance of contract design in 662 

mitigating cost and time overruns (Winch 2010; Gao et al. 2018), this study found that an intricate contract 663 

design only partially explained the dynamics that drove escalation and other issues identified in the case 664 

analysis. Through empirical analysis, we positively confirm the proposition 1 that produced urgency 665 

creates additions uncertainty, and suppresses ad well-prepared decision and implementation. The 666 

overpressure in the front-end reduces the quality of designed solutions and in the end, influences the cost 667 

overrun to the final term for these contracts. 668 

The findings explained above for the effects in proposition 1, have their logic continuation in 669 

proposition 2 – that the initially created urgency increases the likelihood of more ambiguous contracts. So, 670 

the created uncertainty has its actual impact during the implementation stage of the project lifecycle. It 671 

becomes clear from the case study, where the cost increase is not a constant. It grows densely during 672 

implementation stage due to modifications and faulty incidents which did not follow the requirements of 673 

article 101 of the public procurement law. In all the analyzed contracts in which modifications were made, 674 

the provisional continuation of the works was authorized. This action was justified because the stoppage of 675 

the works during the processing of the modified ones supposed a serious damage for the fulfilment of the 676 
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execution terms that, nevertheless, were exceeded widely (Report, 2017). In addition, the causes for the 677 

delay and the reasons for which it is considered that they are not attributable to the contractor were not 678 

clearly detailed in the files for processing extensions of contracts. 679 

Figure 5 shows how different contractors have different expectations regarding the past pieces of 680 

evidence, as one of them manages to end up most of the contracts with over costs around 18% on average. 681 

In addition, the case analysis uncovered an interesting inconsistency concerning the optimal timing for 682 

coping with uncertainty in a large-scale project setting. While confirming the proposition 2 positively, we 683 

extend the dominant perspective in the engineering and project management literature which often 684 

confines uncertainty management to the early stages of projects, i.e., to the project front-end(e.g., Oh et al., 685 

2016; Samset and Volden, 2016). Such uncertainty management is non-effective (at least partially 686 

effective we found). In practice, we observed that due to the meta-rules and some opportunistic 687 

contractors' behavior, the project owner would not be able to take effective action at the front-end.  688 

As a project progresses through detailed design phase and into the execution phase, an active 689 

owner role remains vital. When we consider the implementation stage-related propositions, it appears as 690 

evident that the uncertainty influence is on the causes of escalation dynamics. The outcome of these 691 

recursive escalation dynamics explains the time and cost overrun of large-scale infrastructure projects. 692 

Therefore, it becomes critical that the owner profile becomes active – leveraging the response capability, 693 

trying to reduce such escalation, which is precisely the point for Proposition 3 describing negative 694 

consequences of project owner passivity. To this end, the case study has shown how the SNA tool can 695 

bring pieces of evidence for different providers exhibiting different dyadic relationship with the 696 

infrastructure owner when delivery and information flow is considered. Such an approach suggests that 697 

general governance rules need to be tailored accordingly. In this context, the effectiveness of project 698 

owners' management of uncertainty vis-à-vis the functionalities to be delivered, and their providers' 699 

behavior must be addressed proactively and on time. The above suggests that more attention needs to be 700 

given to the project actors' roles, their interdependencies, and the institutional context. 701 

However, the presented case also enables us to see what can be evidenced as the deliberate 702 

misinterpretation of outcomes ending up with a different level of cost overrun. Those practices are attested 703 

from the data for many different contractors and types of contracts and presented just for two of them, see 704 

Fig 6. Those we also positively confirmed Proposition 4. Nevertheless, the lessons learned from this case 705 
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enabled us to develop strategies that project owners need to take on board to increase their response 706 

capability and become active (coping with what it was discussed at the level of proposition 3). By taking 707 

advantage of the contractor's behavior, after winning the bidding process, to help develop a specific Risk 708 

Management Plan for execution vis-a-vis contractor's behavior and implementing specific mitigation 709 

actions looking to cope with its 'well-known actions/claims.' (See table 5 where such knowledge shows the 710 

different expectations found depending on whom will win the bidding process). Hence, the case study was 711 

not only used as a confirmation for the proposition meaning, but it was made possible to derive specific 712 

tools providing additional added value knowledge for the owner, i.e., tools enabling the more active owner 713 

behavior. We discuss practical implications in the following section. 714 

 715 

Practical Implications  716 

To conceptualize the two available transaction sets, 1) the contract and 2) information exchange 717 

(flow), in the HSL project, a thorough network analysis was performed. The density and project owner 718 

centrality relating, in particular, to the latter set, was seen as a critical SNA measure for analyzing inter-719 

organizational relations (cf. Pryke 2012). Considering that the different functional classes of these two 720 

network sets yield a measure of the maturity of a specific actor (see Pryke 2012; Verschoore and Adami 721 

2020), it is proposed that changes in the actors' centrality might provide an essential measure of the 722 

structural and relational dynamics in project networks. Comparison of the centrality values in the 723 

contractual and information exchange networks, for a given actor, indicated a measure of the actor’s role 724 

within the procurement approach, revealing the influence of the procurement approach on actors’ behavior.  725 

This study found that, in a large-scale project context, uncertainty accumulated in layers; it had 726 

roots in the public project context (the procurement approach), contractual incompleteness or ambiguity, 727 

and the lack of relational governing mechanisms, among others. Therefore, monitoring the uncertainty 728 

relating to contractors’ behavior is a reflective practice essential for project owners (Liu et al. 2014). It is 729 

worth noting that one transaction does not provide an opportunity to learn about the other parties' behavior, 730 

but repetitive operations allow for learning about the behavior of the other parties and the generation of 731 

trust. This is favorable in a large-scale project setting when considering that contractors are repetitive (i.e., 732 

each runs multiple contracts during the project lifecycle), but it requires a broader perspective and 733 

understanding of the relevant data.  734 
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Finally, a move was made to provide some means of first-tier analysis, as presented. By exploiting 735 

certain knowledge, the factors abstracted from, and identified in, in-network participants’ resulting 736 

relations could be retrieved. To this end, the Bayesian analysis was proposed to provide the means of 737 

examining the participants in the project network during the bidding process and their behavior’s influence 738 

on the contract implementation. The means proposed here can help project owners to interpret the explicit 739 

knowledge in the organization and encourage the utilization of it by measuring the regular incidents that 740 

contractors have exhibited on previous similar projects, using these measures to make the current project 741 

scoping more robust. Such internalization of knowledge, based on contractors’ behavior, can stimulate 742 

learning processes across (sub) projects in large-scale infrastructure projects. The statistics indicated that 743 

the potential behavior of providers demanded particular governing choices regarding contractor selection 744 

and monitoring (cf. Le et al. 2020). Thus, depending on the figures (see Table 5), the project owner’s 745 

response capacity needs to be closely linked to the risk analysis of the contract implementation. The 746 

managerial implication of this new knowledge acquisition is crucial in bringing the uncertainties of the 747 

project setting from the domain of the unknown into the realm of risk, enabling the incorporation of such 748 

knowledge in a project risk management (PRM) subsystem. Thereafter, specific mitigation strategies or 749 

contingency actions can be planned or adopted, but the discussion of these falls beyond the scope of this 750 

paper. 751 

 752 

Limitations and Future Research Directions  753 

Although this research advances the understanding of formal and relational governance in large-754 

scale infrastructure projects by exploring actors' behavioral patterns sequentially, and in view of the project 755 

public institutional context, some limitations should be recognized. First, we accept that our single case 756 

study on the Madrid–Barcelona HSL project has enabled only an analytical generalization of the findings 757 

(Eisenhardt and Graebner 2007). Despite providing an in-depth understanding, we encourage other 758 

scholars to examine the structural and relational aspects of governance using multiple-case studies.  759 

Further research should continue to enhance the understanding of this relationship from other 760 

perspectives (see, for example, Liu et al. 2019). The elaboration, based on two contingent dimensions, 761 

namely project urgency and contract ambiguity (concerning Propositions 1 and 2), should not be 762 

understood as the analysis of a “typical large-scale project”; however, we confirm that the contingent 763 
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dimensions indeed provide insights for a deeper understanding of projects beyond the traditional 764 

engineering approach. This line of work can be further extended to involve other contingent variables 765 

relating to contracts or the size of projects. Considering that project size influences governing practices, 766 

requiring different strategies and approaches for coping with uncertainty (see Gil and Pinto 2018), it would 767 

be interesting to investigate it across different project and organizational sizes (e.g., adopting Flyvbjerg’s 768 

[2013] typology). Besides, it can be observed from our case analysis that due to the traditional DBB 769 

system, separate entities in the government lead with different portions (design, legal, contracting, etc.). As 770 

illustrated by our case, this separate design and construction of the project owner placed significant 771 

pressure on the governing process, leaving a gap in knowledge, and latitude for speculation, in the HSL 772 

network. Hence, we suggest project owners to introduce strong controlling of the engineering design, and 773 

dedicate to facilitating the communication among these separate entities. We also suggest this line of work 774 

to advance further by investigating and proposing collaboration techniques among government entities. 775 

Despite these limitations, we believe that large-scale infrastructure project contexts offer an 776 

excellent opportunity to examine the dynamics of relational parties’ and actors' behavioral patterns. The 777 

propositions developed here need to be further empirically tested; thus, the individual propositions can be 778 

employed to build hypotheses and test them through quantitative research (e.g., questionnaire surveys). 779 

Testing the propositions in different empirical contexts would offer researchers a comparison across 780 

settings. It might be that the impact of specific elements captured here (e.g., project urgency, multiple 781 

delusions, and escalation dynamics) may differ. In particular, the identification of more nuanced aspects is 782 

needed, which are more likely to be considered by managers for large-scale project governance; for 783 

example, the active project owner and its response capacity proposed here may be further advanced to 784 

understand the implications of management choices in large-scale project settings across contexts (e.g., 785 

countries and industries). This would enable researchers to empirically investigate and enhance the 786 

generalizability of the findings to other fields. Conclusively, a lifecycle perspective could be further 787 

advanced and studied in different types of project contexts.  788 
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Tables  952 
Table 1. Summary of data collection  953 

 954 

Table 2. Contracts and incidents in the implementation of the HSL Madrid-Barcelona  955 

 956 

 957 

 958 

 959 

 960 

* figures in thousands of Euros 961 

Table 3. Properties of the HSL project relational structure   962 

 963 

 964 

 965 

 966 

 967 

 968 

 969 

Data collection method Data collected 

Semi-

structured 

interviews 

First interval 

(1996-2010) 

 

40 interviews with the HSL PM, Adif Quality Controller, Head of 

Infrastructure Projects, Engineer at Organization B, project 

proponent and other relevant actors. Average duration was slightly 

over one hour. 

second interval 

(2015-2018) 

 

12 interviews with the program managers and other relevant actors 

(project managers, construction manager at Adif, Organization ‘A’ 

Contractor PM, Organization B Supplier, Organization C Contractor 

PM). Average duration was slightly over one hour. 

(Participant) 

Observations 

First interval 

(1996-2010) 

 participant observations,  

 group interviews,  

 Extensive informal communication 

second interval 

(2015-2018) 

 

The insider spent 2–3 days per week at the organization’s offices and 

conducted observations: 

 7 management meetings; 

 Extensive informal communication; 

 Field notes for each of the days spent on site; 

Document 

analysis 

In total more than 20 documents: 

 Internal program documents (internal financial and audit reports, overview 

presentations, internal organization and escalation matrices, lessons learned, 

and program tools, e.g., risk logs).  

 Organization-wide guidelines and frameworks for project and program risk 

management.  

 90 pages of public material drawn from the press coverage of the project. 

 No. Imports* 

Main Contracts  666 5.406.322 

Modifications 141 622.824 

Contracts for complementary works 34 161.128 

Contracts for emergency works 9 239.867 

Price revisions contracts 355 477.579 

Liquidation and additional others 481 418.405 

Total 1.686 7.326.125 

Measurement Contractual 

flow 

Information 

flow 
Number of actors 23 23 

Density of the network 0.555 0.327 

Centralization 0.828 0.849 

Average path length 1.889 1.285 

Centrality of project 

owner 

0.968 0.378 

In-degree of project 

owner 

15 15 

Out-degree of project 

owner function 

28 2 

Transitivity  0.072 0.075 

No. of isolates 1 4 
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Table 4. Analysis of contractor behavioral patterns: number of incidents and escalation in cost  970 

 971 

 972 

 973 

 974 

 975 

 976 

 977 

 978 

 979 

 980 

Note: Num. – total number of incidents throughout the contract; Ini. – timespan (years) for the first incident 981 

since the starting of the contract; Fin. – timespan (years) for the last incident since the starting of the contract 982 

 983 

Table 5. Expected cost and delay for the next CONS construction work contract to be awarded 984 

Contractor Foreseen cost-overrun (%) Foreseen Delay (%) 

A 3.9 0 

B -1.5 12.1 

C 2.5 16.6 

D 0.4 43.8 

E 7 9,3 

F 0.7 1 

G 5 27.6 

 985 

Data Query: > idf [idf$num<3 & idf$duration > 10,] Incidents 

Cost overrun (%) 

Total  

Cost overrun (%) Contract Id Origin (year) Duration (months) Num.

* 

Ini. Fin. 

2914 2009 12.0 2 1 1 4.23 

3313 2009 11.5 2 0 1 0.00 

393 2010 11.0 1 0 0 0.82 

3683 2010 13.0 0 

 

Inf - Inf 0.00 

3822 2011 12.0 0 Inf - inf 0.00 

5087 2014 12.0 1 1 1 0.00 

Data Query: > idf [idf$num>9 & idf$duration > 10,]   

1861 1998 20.0 11 0 4 10.60 

1086 2001 17.5 12  0 7 27.66 

2294 2003 21.0 13 1 6 38.56 

4782 2005 26.0 15 1 10 39.41 

2908 2007 26.0 16 0 9 28.95 

4361 2008 19.0 15 1 7 11.52 

5158 2010 22.0 13 0 6 25.48 
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other peer-reviewed journals. We’ve added another four papers recently 

published by JME, and showed clearly how our work adds to them.  

 
Introduction, pg. 1, line 33-49 
“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 (Caniëls 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.” […] 

“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’ 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?” 

3. “To take the associate editor’s feedback and reviewers’ valuable comments into 

consideration in improving the paper, please submit a revised manuscript along with 

the detailed point-to-point response to editor and reviewers' comments for full re-

review. We look forward to receiving the revised manuscript from you soon. Thank 

you for submitting your work at JME.” 

Response: Thank you for your instruction. We have prepared a detailed point-

to-point response to reviewers’ comments and submitted it along with the 

revised manuscript. 

 

Associate Editor’s comments:  

1. “The manuscript investigated how the politicians, the project owner, and 

contractors interact and explain the escalations in time and cost, and the benefit 

shortfalls, of large-scale infrastructure projects. Based on reviewers’ comments, the 

authors need to improve substantially on the writing of the entire paper before can be 

evaluated and considered for publication. For example, the authors need to change 

the title to clearly reflect that this is a case study of one large public project in Spain. 

The abstract needs to be rewritten so that it can systematically reflect the scope of 

the work, the methodology followed, the made theoretical propositions, the project 

case used, and the research findings.” 

Response: Thank you for your decision and instruction. We completely agree 

and significantly improved the entire paper accordingly. We have carefully 

addressed the reviewers’ comments point-by-point. We have changed the title 

to reflect the case study and the large-scale project in Spain.  

The paper is entitled: Embeddedness and actors’ behaviors in the large-scale 

project lifecycle: Lessons learned from a High-Speed Rail project in Spain 



Besides, following your instruction we have completely rewritten the abstract 

and reflected the work, the methodology followed, the theoretical propositions, 

the project case used, and the research findings.  

see Abstract, pg. 1, line 6-19, 

“Despite wide-ranging research on large-scale infrastructure project performance, 

little is known about the role that project public institutional context and project 

owner’s response capability plays in the governing process. Building on a 

theoretically driven approach and a case study, we first established a set of 

propositions, and then substantiated through empirical illustrations. This study 

investigated the multi-actor Madrid–Barcelona high-speed rail line (HSL) project 

(1990–2017) with the use of social network analysis supplemented by qualitative 

evidence. The findings show that actors’ behavior is affected by the project public 

institutional context, coupled with contractual incompleteness. A closer examination 

of the data found two factors that drive the escalation dynamics: (1) the timing 

mismatches—a ubiquitous feature of public sector project owners’ organization—

leading to the incapacity to influence governance during the project front-end and (2) 

owners’ passive behavior during implementation. From the management perspective, 

an active owner with high project response capability is necessary for effectively 

interacting with contractors, and for selecting and managing both contractual and 

trust-based governance mechanisms effectively. Based on the findings, the authors 

offer theoretical and managerial implications for promoting the effectiveness of 

owner-contractor collaboration in large-scale infrastructure projects.” 

 

2. “For the body of the manuscript, the authors need to enhance the coherency, 

shorten sentences, and clarify the connection/sequences. References need to be 

clearly referred and distinguish between the research work contributions and the 

literature findings/guidelines. The authors also need to provide a description of the 

whole picture that the project case has offered regarding the theoretical 

propositions.” 

Response: We agree, and in the revised version of the manuscript we have 

shorten sentences, deleted redundant expressions and changed not just that 

but rewrote the introduction and significantly changed the way of referencing, 

among others. 

 



Reviewer #2:  

1. “The paper tackles actors' behavior on large infrastructure projects, and it follows 

a case-based methodology for that purpose. The paper involved considerable 

research work and enjoyed access to data pertaining to a very visible rail transit 

project. This reviewer would like to note that the abstract, being too abstract, needs 

to be fully re-written in order to systematically reflect the scope of the work, the 

methodology followed, the made theoretical propositions, the project case used, and 

the research findings.” 

Response: Thank you for your comment. We have revised the abstract as 

follows. 

see Abstract, pg. 1, line 6-19, 

“Despite wide-ranging research on large-scale infrastructure project performance, 

little is known about the role that project public institutional context and project 

owner’s response capability plays in the governing process. Building on a 

theoretically driven approach and a case study, we first established a set of 

propositions, and then substantiated through empirical illustrations. This study 

investigated the multi-actor Madrid–Barcelona high-speed rail line (HSL) project 

(1990–2017) with the use of social network analysis supplemented by qualitative 

evidence. The findings show that actors’ behavior is affected by the project public 

institutional context, coupled with contractual incompleteness. A closer examination 

of the data found two factors that drive the escalation dynamics: (1) the timing 

mismatches—a ubiquitous feature of public sector project owners’ organization—

leading to the incapacity to influence governance during the project front-end and (2) 

owners’ passive behavior during implementation. From the management perspective, 

an active owner with high project response capability is necessary for effectively 

interacting with contractors, and for selecting and managing both contractual and 

trust-based governance mechanisms effectively. Based on the findings, the authors 

offer theoretical and managerial implications for promoting the effectiveness of 

owner-contractor collaboration in large-scale infrastructure projects.” 

2. “The same difficulty is encountered as the reader proceeds to the body of the 

paper. The writing style is a major hindrance to being able to get a handle of how the 

paper is structured and the inherent flow of information.” 



Response: We agree, and in the revised version of the manuscript we have 

shorten sentences, deleted redundant expressions and changed not just that 

but rewrote the introduction and significantly changed the way of referencing, 

among others. In the revised version of the manuscript most of the 

ambiguities should be clearer by now. 

See Introduction, pg. 1-2, line 25-84, 

“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 (Gemünden, 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; Caniëls 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 (Caniëls 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 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’ 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?” 

3. “The sections up to the project case section lack coherency (What do they mean?) 

The sentences are long and ill-structured, and their connections/sequences are not 

made in an effective manner. The use of references is made throughout the 

manuscript in a way that impedes distinguishing between the research work 

contributions and the literature findings/guidelines.”  

Response: Thank you for your suggestions concerning this point, it has 

helped us to better posit the paper and streamline our argumentation. We 

have deleted the first two paragraphs and completely rewritten the theoretical 

framework. We have re-organized the structure to better explain our 

approach. For example, the discussion of findings section has also been 

divided into two new sections: “Project front-end stage: Definition and 

Investment preparation phase (1993-1999)” and “Project implementation 

stage (1999-2016),” corresponding the theoretical propositions argumentative 

line. Besides, we have addressed the way of referencing, among others. In 

the revised version of the manuscript most of the ambiguities should be 

clearer by now.  

4. “Contradictions are noted in the basic data describing the HSL project. Splitting 

the presentation and analysis of the data concerned with the project case between 

the body of the manuscript and a supplementary file is hugely cumbersome. As a 

result, this reviewer has failed to grasp the full picture that the project case has 

offered, particularly in as far as whether or NOT the presented case analyses helped 

in confirming or rejecting the theoretical propositions made earlier on by the authors.” 



Response: Thank you for your comment. We agree, and in the revised 

version of the manuscript the case and the data are presented in a concise 

manner. Since, we have taken the useful data from the supplementary 

material and have rewritten the case narrative and the discussion section 

entirely. So, there is no longer a supplementary material added, and we hope 

that most of the uncertainties should be clearer by now.  

In addition, we have completely altered the conclusions section. We have 

distinguished the most important contributions of our study, and addressed 

the propositions. Hence we have discussed how our case analysis has helped 

in confirming/ rejecting them.  

See Conclusions, pg. 21, line 657-705 

“[…] The case revealed strong concerns from responsible people at the front-end 

stages of projects. According to our informants, the priority at the front-end stage was 

to give impressions of progress. By promoting the efficient and quick public bidding 

process, to perform in front of the citizens. We observed was strongly linked to the 

electoral cycles, introducing urgency in the project. To this end, Fig. 5 shows a piece 

of clear evidence for general election calls. Besides, semi-structured interviews 

confirm such behavior notably. Whereas the existing literature has stressed the 

importance of contract design in mitigating cost and time overruns (Winch 2010; Gao 

et al. 2018), this study found that an intricate contract design only partially explained 

the dynamics that drove escalation and other issues identified in the case analysis. 

Through empirical analysis, we positively confirm the proposition 1 that produced 

urgency creates additions uncertainty, and suppresses ad well-prepared decision 

and implementation. The overpressure in the front-end reduces the quality of 

designed solutions and in the end, influences the cost overrun to the final term for 

these contracts. 

The findings explained above for the effects in proposition 1, have their logic 

continuation in proposition 2 – that the initially created urgency increases the 

likelihood of more ambiguous contracts. So, the created uncertainty has its actual 

impact during the implementation stage of the project lifecycle. It becomes clear from 

the case study, where the cost increase is not a constant. It grows densely during 

implementation stage due to modifications and faulty incidents which did not follow 

the requirements of article 101 of the public procurement law. In all the analyzed 

contracts in which modifications were made, the provisional continuation of the works 



was authorized. This action was justified because the stoppage of the works during 

the processing of the modified ones supposed a serious damage for the fulfilment of 

the execution terms that, nevertheless, were exceeded widely (Report, 2017). In 

addition, the causes for the delay and the reasons for which it is considered that they 

are not attributable to the contractor were not clearly detailed in the files for 

processing extensions of contracts. 

Figure 5 shows how different contractors have different expectations regarding the 

past pieces of evidence, as one of them manages to end up most of the contracts 

with over costs around 18% on average. In addition, the case analysis uncovered an 

interesting inconsistency concerning the optimal timing for coping with uncertainty in 

a large-scale project setting. While confirming the proposition 2 positively, we extend 

the dominant perspective in the engineering and project management literature 

which often confines uncertainty management to the early stages of projects, i.e., to 

the project front-end(e.g., Oh et al., 2016; Samset and Volden, 2016). Such 

uncertainty management is non-effective (at least partially effective we found). In 

practice, we observed that due to the meta-rules and some opportunistic contractors' 

behavior, the project owner would not be able to take effective action at the front-

end.  

As a project progresses through detailed design phase and into the execution phase, 

an active owner role remains vital. When we consider the implementation stage-

related propositions, it appears as evident that the uncertainty influence is on the 

causes of escalation dynamics. The outcome of these recursive escalation dynamics 

explains the time and cost overrun of large-scale infrastructure projects. Therefore, it 

becomes critical that the owner profile becomes active – leveraging the response 

capability, trying to reduce such escalation, which is precisely the point for 

Proposition 3 describing negative consequences of project owner passivity. To this 

end, the case study has shown how the SNA tool can bring pieces of evidence for 

different providers exhibiting different dyadic relationship with the infrastructure 

owner when delivery and information flow is considered. Such an approach suggests 

that general governance rules need to be tailored accordingly. In this context, the 

effectiveness of project owners' management of uncertainty vis-à-vis the 

functionalities to be delivered, and their providers' behavior must be addressed 

proactively and on time. The above suggests that more attention needs to be given 

to the project actors' roles, their interdependencies, and the institutional context. 

However, the presented case also enables us to see what can be evidenced as the 

deliberate misinterpretation of outcomes ending up with a different level of cost 



overrun. Those practices are attested from the data for many different contractors 

and types of contracts and presented just for two of them, see Fig 6..” 

5. “The case analysis and the subsequent discussion sections are extremely hard to 

follow. It is in the humble opinion of this reviewer that this manuscript requires major 

restructuring and streamlining before an effective/informative further review can be 

performed.” 

Response: Thank you for your comment. We also agree to this point and in 

the revised version of the manuscript, we have improved the case narrative 

(providing more details), and the revised version of the manuscript has been 

carefully edited by the professional language editing service. So, most of the 

uncertainties should be clearer by now.  

Reviewer #3:  

1. “Introduction - as you mention later in your paper, delivery method is a large factor 

in many of the issues addressed in your overall analysis. DBB is widely used by 

government contracts, despite research showing this is not ideal.” 

Response: Thank you for your positive comment, and careful read. We have 

emphasized that the delivery method is a large factor in many issues. Hence, 

we have clearly indicated it under the revised introduction section. We have 

also clearly linked it to the ‘public project institutional context.’ 

see Introduction, pg. 2, line 59-64 

“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.” 

2. “57-60 - All of this is often associated with Integrated Project Delivery (IPD) 

methodology (see research), and why this method is gaining momentum in a lot of 

private sector jobs. L 61-63 - Similar to large hospitals in the private sector. 

Research could potentially be valuable for lessons learned and recommendations.”  



Response: Thank you for your comment. Although, we agree with your point 

fully, the revised draft does not reflect that. Following the comment from the 

Associate Editor, we rewrote the introduction and significantly changed it. In 

the revised version of the manuscript those sentences have been deleted.  

3. “77 - How was the 'theoretical analysis' conducted? Need to include more detail 

on this.” 

Response: Thank you for your comment, it has helped us to better posit the 

paper and streamline our argumentation. We have revised the introduction 

and background sections to clearly specify the theoretical underpinnings, and 

how we link to previous studies and the need for the proposed approach. So, 

Our literature analysis and usage was guided by three principles (1) we 

wanted to include all relevant actors that significantly influence the 

development and outcome of a mega-project, not just the behavior of the 

proponents of a project as Flyvbjerg and colleagues often does; (2) we 

wanted to differentiate between the front end stage and the implementation 

stage of the project; and (3) we wanted to consider the specific regulatory 

context of mega-project that is governed by rules for project owners that are 

public state-owned firms.  We did search this literature and tried to exploit is 

as fully as possible. In addition, we added literature that explain the methods 

that we have used to gather and process the data for our research. 

see Introduction, pg. 2, line 65-81 

“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’ embeddedness and 

their behavior throughout the project lifecycle.” 

4. “Lines 91-103 - I believe it is important to mention that in governments (I am not 

sure about Spain) there are often separate entities for contracting/legal and project 

execution/management. This lack of communication, understanding, and synergy 

often leads to issues as well as multiple reporting agencies and communication 

channels the contractor must deal with throughout the process.”  

Response: Thank you for your comment. We have substantiated this view in 

our argumentation line throughout the paper, as you acknowledge under your 

comment #16. We address this point but mainly considering the project 

owners’ lenses, whose perspective we take.  

5. “110 - "a shift toward relational governance in the public sector is unlikely" - true, 

but some have (local and state municipalities) and I believe that is worth researching 

and at least noting here.” 

Response: Thank you for your positive comment, and careful read. Please 

see the response to Comment #2.  

6. “117 - the paper uses the term "specialized contractors". I am not sure I 

understand the extent of that context, however, specialized contractors would require 

specialized supervision from the owner's team. If this is not available, then this 

results in further contract administration gaps potentially leading to further increases 

in costs (change orders) and schedule overruns “ 

Response: Thank you for your comment. We agree to this point; this is critical 

when performing large-scale projects involving among others technological 

uncertainty, which requires specialized contractors and suppliers alike. 

Hence, the project owner needs in-house competences to monitor these 



specialized contractors. We have substantiated this view in our argumentation 

line.  

See Discussion of Findings, pg. 18, line 521-531 

[…] “the HSL project contract network had one isolated section—the in-house design 

team—which was part of the Ministry of Development, constituted a public authority, 

and therefore could not form a separate contract.  

This isolated actor’s activities placed significant pressure on the project owner, 

leaving a gap in knowledge, and latitude for speculation, in the HSL network. It is 

noteworthy that the project owner and the design department of the Ministry of 

Development, at some point during the project, shared the same workspace and 

resided within a short walking distance of each other, but far from the construction 

site… The interviews with the project owner’s management showed that the 

implementation of the project design changes was a source of delay and that many 

change orders led to cost overruns” 

7. “120-121 - research shows that this is a recipe for cost overruns, blaming, etc. 

especially with this traditional delivery method. 125-126 - "ambiguous contracts" lead 

to arbitration/litigation, should cite research.” 

Response: Thank you for your comment. Regarding the first part we agree, 

and we have shown that throughout our case analysis. Re the second part, 

please see the response to comment #2.  

8. “129-133 - again, this is tied to delivery methods and contract administration by 

both parties. 180-185 - issues arise here often because of lack of project definition 

(scope, requirements, specifications, etc.), resulting in poor estimating, and budgets 

often based on conceptual estimates for vague components rather than a detailed 

specification/s from properly planning and design.” 

Response: Thank you for your positive comment, and careful suggestions. 

Regarding the first part, please see the response to Comment #2. Regarding 

the second point, I am deeply impressed about this observation. Although, we 

were revolving around this argument, you have helped address it clearly. 

Thus, we fully agree and have added your suggestion.  

see Project front-end, pg.4, line 111-114, 



“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.” 

9. “196-197 - it sounds like your paper is identifying an issue with conflicting 

definitions of project success between political stakeholders and project 

stakeholders, correct? If so, you may consider stating that more plainly.” 

Response: Thank you for your comment. Beyond discussing the conflicting 

definition, we problematize politicians as promoters, but also include (in 

addition) architects, entrepreneurs, engineers, scientists, or media as further 

supporters – they are all “influencers”, “opinion leaders.” Based on our case 

analysis we are inclined to the idea that politicians orchestrate such a 

“winning coalition.” 

10. “206-207 - I would not use "contractors" but rather 'some contractors' as I do not 

believe it is fair to say that all contractors act in this way.” 

Response: We fully agree to this point.  

see Project front-end, pg.5, line 144-146, 

“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.” 

11. “204-217, 234-235, 246-249 - these issues are pointing to items the owner needs 

to fix and not necessarily the contractors (at least in the traditional delivery method). I 

think it is important to note that that a contractor (like any business) has to evaluate 

risk. If an owner is rushing things and not being clear on what they want because 

they lack certain specialty, the risk factor increases for the contractor and hence, the 

price. I agree (as you cited multiple researchers) that there are some contractors that 

will take advantage of this, however, it is important (per my previous note) that this is 

not all contractors… some are just making risk calculations.”  

Response: Thank you for your comment. We have addressed this issue 

indicating clearly that only “some” contractors behave opportunistically. 

Please see the response to comment #10.  



See also, Implementation stage, pg.6, line 185-186, 

“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.” 

Implementation stage, pg. 7, line 202-203 

“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.” 

12. “244-250 - It reads as if you are making the assumption, or a link between 

relationships of the owner and contractor to less opportunistic behavior… correct? If 

so, this may be true, but you should probably cite some research to bolster your 

statement/position.”  

Response: Thank you for your comment. We do that clearly under the 

introduction section. We believe it will be a repetition, as we try to avoid over-

referencing.  

see Introduction, pg. 1, line 36-38, 

“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).” 

13. “269-270 - Proposition 4 should be further clarified. You should be clear as to 

who it is deliberately misrepresenting the forecasting outcomes… Contractor? 

Owner? Politicians? All of them? You mentioned all of these in the paper.” 

Response: Thank you for your comment. In this article we argue it starts with 

politicians as promoters, but also include (in addition) insiders in the projects, 

as further supporters, which strategically misinterpret costs, timeframes and 

benefits to please politicians and other “influencers”. This help creating 

created the fertile breeding ground for multiple delusions, and opportunism to 

occur. Following this logic, some contractors propose artificially low bids 

because of planned compensation through expected scope increases (which 

they overprice). But also, we have built the argument that politicians and 



project leader alike, may simply ignore the specific details of the project at 

hand, for instance, risks of scope changes, high complexity, and unexpected 

geological features that are systematically underestimated during project 

preparation which mis-feed the forecasting outcomes. 

14. Figure 3 - why are four of them not linked to information flow? There must be 

some links that have to occur between those, if not, they need to be 

addressed/explained. 

Response: Thank you for your comment. These are isolates – actors not 

connected to other actors in a given network. We have classified an 

information exchange network relating to contractual flow, or a network that 

relates to contractual relationships or financial incentives. Following, (Pryke, 

2012, p. 49) these may involve the same network population yet when we 

look at an individual network some of the actors which feature and indeed 

may be prominent within one network are perhaps isolates in another. This is 

the case for instance with the Design unit isolate. Please compare Fig. 3 and 

4. Regarding other isolates in Fig. 4, we do not have qualitative data to 

understand their context. But for the Design unit isolate we have given 

explanation as follows:  

see Discussion of Findings, pg. 18, line 524-528 

“This isolated actor’s activities placed significant pressure on the project owner, 

leaving a gap in knowledge, and latitude for speculation, in the HSL network. It is 

noteworthy that the project owner and the design department of the Ministry of 

Development, at some point during the project, shared the same workspace and 

resided within a short walking distance of each other, but far from the construction 

site.” 

15. “395-397- This second (or even third) tier subcontractor is not uncommon, so I 

am not sure why there would be more contractual disputes as usually they are 

linked/tied to the prime contract… or are you just highlighting the simple fact that the 

more people that are involved, the greater potential for disputes, especially with an 

ambiguous prime contract?” 



Response: Thank you for your comment. We are highlighting that the more 

actors involved, to which the project owner is in direct contract, then the 

greater the potential for disputes.  

16. “400-410 - As mentioned in a previous comment above, this is not uncommon for 

there to be separate entities in the government for different portions (design, legal, 

contracting, etc.). However, your paper further highlights the problems with this 

approach and structure. Should this be a focus/recommendation for future research” 

of your paper (collaboration techniques between government entities)? 

Response: Thank you for your comment, and again for your careful read. We 

have addressed this point under the conclusion section.  

see Limitations and Future Research Directions, pg. 25, line 770-776 

“Besides, it can be observed from our case analysis that due to the traditional DBB 

system, separate entities in the government lead with different portions (design, 

legal, contracting, etc.). As illustrated by our case, this separate design and 

construction of the project owner placed significant pressure on the governing 

process, leaving a gap in knowledge, and latitude for speculation, in the HSL 

network. Hence, we suggest project owners to introduce strong controlling of the 

engineering design, and dedicate to facilitating the communication among these 

separate entities. We also suggest this line of work to advance further by 

investigating and proposing collaboration techniques among government entities.”  

17. “430-432 - This is vague. Are these change orders due to additions in design, or 

missing design/poor specifications? Need to clarify. If so, this would point back to the 

in-house design team (per line 400-403) which is a separate entity.” 

Response: Thank you for your comment. There were both cases, but we 

describe here the second part, i.e., the changes due to additions in design. 

Besides, there are many details, and if one wants to explain all then one can 

easily lose the line of argument, and be drawn in data in these circumstances. 

Nevertheless, we have addressed this point. 

See Discussion of Findings, pg. 22, line 623-638, 

“The project urgency together with the contract ambiguity set the scene for 

negotiated decisions, which included project choices in the form of negotiated 



agreements. These choices sometimes undermined project efficiency. Some project 

members blamed the contractors:  

‘There are also changes when the design is not done properly. When this happens, 

contractors and suppliers try to make money. In that respect, they are opportunistic if 

they have the chance. I believe it is a problem because, when you have a problem, 

and you change the approach from the one agreed, you have to ‘negotiate’ the 

changes and, foremost, agree on the pricing. When we are over schedule, we 

usually end up agreeing.’ (Transcript of the notes collected by one of the researchers 

during a research related-meeting) 

In such conditions, the governing process was dominated by negotiations and 

compromises. Besides, some contractors often influenced the decisions by detecting 

problems and deciding solutions for the project. During the interview, the contractor 

expressed the following: 

‘In my view.… I’ve seen cases where construction companies go and speak with the 

local administration with responsibility for that region and ask for changes based on 

the regulatory territory; so, when changes occur, it is because of the construction 

organization’s maneuvers.’ (Interview with the Engineer at Organization C, June 

2017)” 

18. “447-448 - 'low degree of monitoring capacity' - this is not only a contract 

administration issue, but a budgetary issue (need to hire more personnel to complete 

this effectively)”  

Response: Thank you for your comment. We agree to this point, they go 

hand-in-hand. The project owner, in our case analysis was having a low 

degree of monitoring capacity due to budgetary issues mainly. We introduce 

evidences from the case analysis in the following, but for the second quoute 

we do not added in the revised manuscript due to space reasons we have not 

included it in the manuscript.  

See Discussion of Findings, pg. 21, line 601-606, 

“Adif was often understaffed, one of the project team members highlighted this during 

the interview: ‘I lack support and human resources to carry out my work with 

colleagues. We have only three engineers, and it is difficult to cover the whole 

project—it’s actually ridiculous! It’s  impossible to cover the work. I had to cope with 



five contracts at once, and we needed, like, five or six people to take care of the 

workload in the field.’ (Interview with the Quality controller at ADIF, April 2017)” 

The quality controller at Adif said:  

“We were challenged… this is not about tick-box tasks. I lack the support and human 

resources needed to support my work and colleagues. There were three of us 

engineers, and it was difficult to cover the project – it was actually ridiculous. It was 

impossible to take care of the work. I had to cope with five contracts at once, and we 

needed like five or six people to take care of the workload in the field. The only 

support was from the CyA contracts where the vigilantes for example, they were my 

eyes in the field. They approved the work as well, yet many problems arose, and the 

number of change orders increased due to this problem… I learned to rely on them 

[the vigilantes] and pass my understanding to them through my own portfolio. There 

was much more than the compliance task – cross check controlling norms…” 

(Interview with Quality Controller at Adif, October 2017.) 

19. “459-468 - How is the # of incidents related to costs of >17%? What if they were 

extremely small, but still caught by the contractor/s who were actually doing proper 

contract administration? …are they linked to dollar amounts to verify? Greater detail 

needed.” 

Response: Thank you for your comment. What we have reflected is the 

outcome of the association rules, helping to find behavioral patterns from the 

collected evidences. In the Adif case these were the figures, but what in our 

opinion is relevant is that by means of such techniques, the owner can 

become aware of the relevant things occurring among its contracts and it can 

elaborate strategies (active owner). So, the reviewer is right highlighting that it 

is not an absolute rule and some other circumstances can happen, actually it 

did happen as it is written that confidence for such rule was 83%, meaning 

that not always that happens. Still the authors do believe the method provides 

wide range of opportunities to discover aggregated behavior that can be 

better managed when identified, by enabling strategic governance actions. 

20. “473 & Figure 4 - This is an interesting Figure, but I am not sure how this shows 

behavioral patterns of contractors. There are many assumptions and unknowns to 

label that a behavioral pattern. You need to explain/justify this in greater detail.”  



 Response: Thank you for your comment. The objective for this figure was not 

to show behavioral pattern for contractors but for the owner. It looks to show 

kind of passive behavior from the owner as far as cost overrun has been 

consistently high through time, no matter which contractor we consider (this is 

because we have highlighted not only contracts but also contractors. 

Obviously, intensity is higher in the mid of the time range as because of the 

‘S’ courve and because of the initial setup for the infrastructure, where the 

“pression” was higher. If the owner’s behavior was somehow active we could 

see an effective reduction (or at list a moderation) of over costs through time, 

as effect of the strategic implementation of effective actions. This is because it 

was written “Since the owner had had the opportunity to learn from previous 

contracts and the actors’ communications, the expected outcome for a 

dynamic behavior was of adaptation and systematic reduction, over time, in 

cost escalations.” 

21. “497-498 - Why would the response capacity be contingent upon this? If the 

contract and specifications were clearly written, the contract would determine this, 

correct?” 

Response: Thank you for your comment. Given the large-scale project scope 

and complexities involved, we affirm that comprehensive contract is not 

feasible, and not all can be stipulated. This being partially the reason for an 

active owner with high-response capability.  

see Implementation stage, pg. 7, line 192-198 

“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).” 

22. “601-603 - This is assuming that the teams have not changed throughout this 

extremely long project. If so (likely), this would be another contributing factor in the 



relationships and dynamics between them, correct? That relationship (and trust) 

would need to be built up again with each change/turnover (essentially starting 

over).”  

Response: Thank you for your comment, and for your careful read. We agree 

to this point, we explain the understanding and illustrate the case but due to 

space reasons we do not incorporate it in the revised manuscript.  

“ For example, one of our interviewees participated in all stages of the project, first 

as Engineer (2002–2007), then as PM and technical coordinator (2008–2016) and 

more recently (post-2016) as part of the senior management involved in finalizing the 

work issues related to the first line segment.” 

23. “640-644 - See above comment. Do you have any data on team dynamics, 

turnover, etc. for those involved? You need to address this important point and 

dynamic in greater detail.”   

Response: Thank you for your comment. We have detailed data, many 

interviews discussing team dynamics, but a discussion and inclusion of them 

is beyond the scope of this paper, in our view. Hence, we have deleted former 

lines 640-644.  

24. “I think you need to change the title to clearly reflect that this is a case study of 

one large public project in Spain.” 

Response: Thank you for your comment. We agree also to this, and have 

changed the title to reflect the case study and the large-scale project in Spain.  

The paper is entitled: Embeddedness and actors’ behaviors in the large-scale 

project lifecycle: Lessons learned from a High-Speed Rail project in Spain 

25. “The overall market, inflation, material and labor pricing, etc. are all contributing 

factors of a project and especially one that takes place over 27 years, I think this 

needs to be addressed somewhere.” 

Response: Thank you for your detailed comments and insights. We have 

addressed each of your comment as completely as possible, and we hope to 

receive positive feedback from you. We agree also to this last point, and have 

reflected it in the following lines. See also table 1, row no. 5 indicating price 

revisions.  



see data collection, pg. 10, line 280-287, 

“81.7% of the total project costs originated from 666 works implementation 

(construction) contracts that had been awarded for an amount of €5.40 billion, with 

an initial saving of 10% on the bid price. However, as a consequence of the 

modifications of the contracts, the formalization of 34 contracts for complementary 

works and 9 emergency works, the price reviews and the additional settlements, the 

total cost of execution of the works amounted to €7.32 billion, 35.5% higher than the 

award price of the original contracts. In addition, 555 files for extensions and term 

extensions were processed, for an average period of 4.5 months per file. The 

following table shows the number and number of contracts and incidents in the 

implementation (construction) of the works.” 

 

Again, we thank the reviewers for their detailed comments. We trust the changes 

made to the paper address their concerns and we believe the paper is much 

improved by them. 
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